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Editor's preface 
 

This Catalog of solar proton events (SPE) in the 23rd cycle of solar activity (from June 1996 till 

December 2008) is a continuation of the previous issues [15] which described SPE from 1970*
)
 

[http://www.wdcb.ru/stp/data/SPE/]. In the Сatalog the data on SPE with the maximum flux of 

protons with energy Ep > 10 MeV, Jp ≥ 1 cm
-2

∙s
-1

∙sr
-1

 (pfu), are collected and systematized. There 

were 142 such events in the solar cycle 23. The last event, presented in the Catalog refers to 

December 2006, since there were no events with such proton fluxes during the last two years of the 

solar cycle 23.  

In addition to the data on the solar proton fluxes as observed by several spacecraft the Catalog 

gives information on the particle sources and concomitant X-ray, optic, and radio emission. Integral 

energy spectrum in the maximum of the intensity-time profile (so called time of maximum spectrum) 

is presented for each SPE. Some events with a complicated intensity-time profile have 2 or even 3 

maxima. In this case the spectra for each maximum are given.  

The derived energy spectra are used for finding an energy value where the solar proton flux is 

equal to 0.1 of the galactic cosmic ray flux. We consider this value as a certain proxy for a 

maximum energy of solar protons in a given event and call it the Quasimaximal Energy. Such 

definition provides a kind of standard approach to value of maximum energy in a given SPE.   

Unlike previous issues of the Catalog each event is now illustrated by the plots of temporal 

behavior of X-ray, electron and protons fluxes, solar wind speed, strength of interplanetary magnetic 

field, and the Dst- index during the time interval around this event. Each event begins with a short 

legend followed by the detailed information. 

The scientists from different institutions who provided a wide coverage of the SPE description 

on the base of solar and space physics, geophysics, and cosmic ray physics concerning problems of 

charged particle acceleration on and near the Sun and particle propagation in space and the Earth’s 

magnetosphere are among the authors of the Catalog. 

Experience with the previous issues proved the Catalogs to be very useful in statistical 

investigations of SPE, search for regularities in the energy spectra, mechanisms of solar particle 

acceleration and propagation. Information on the energy spectrum of solar protons is necessary for 

estimation and forecast of radiation level in the inner heliosphere. The Catalog will be useful for 

research of the particle penetration into the Earth’s magnetosphere, polar cap absorption, radio wave 

propagation and other problems of solar-terrestrial coupling.  

This work was supported by the Russian Foundation for Basic Research, grant  

№ 13-02-00612.  

The authors of the Catalog thank professor M.I. Panasyuk, the Director of SINP, professor V.D. 

Kuznetsov, the Director of IZMIRAN, Professor V.B. Lapshin, the Director of IAG, and doctor V.S. 

Makhmutov, Head of Laboratory of Solar Physics and Cosmic Rays of LPI, for their support and 

interest. Thanks are due to many colleagues for helpful discussions and constructive criticism. The 

authors are grateful to N.A. Sergeyeva and L.P. Zabarinskaya from the World Data Center for Solar-

Terrestrial Physics, GC RAS, for technical editing of the Catalog. 

 

 

 

 

*
)
 References are given after General Description of the Catalog 
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General Description of the Catalog  

 

Introduction 
 

The data on the charged particle fluxes of solar origin in the solar cycle 23 (April 1996 ‒ 

December 2008), registered at 1 AU by different spacecraft, balloons and by ground-based neutron 

monitors are presented in the Catalog. In 1996 and during the minimum of solar activity in 2007 ‒ 

2009 there were no events, which correspond to the previously mentioned conditions relevant for 

including in the Catalog, therefore only the data from 1997 to 2006 are presented in the Catalog. 

A solar proton event is defined as a flux enhancement with the maximum in the intensity-time (time 

of maximum) profile for >10 MeV protons Jp (>10 MeV) > 1 pfu, where 1 pfu = 1 cm
-2

∙s
-1

∙sr
-1

.
 
 As a 

rule the TOM flux estimation is based on the hourly averaged data of the ESP instrument of the 

geostationary GOES satellites. In the case of the GOES data are absent or the Earth’s magnetosphere is 

strongly disturbed the data of other spacecraft instruments compiled in the Catalog are used. Along with 

the isolated enhancements of solar proton fluxes the Catalog incorporates the SPE with complicated 

time-intensity profiles with several intensity maxima belonging to the same event and originating usually 

from the same active region. For such events the energy spectra were derived for the most prominent 

maxima, usually for 2 and rarely for 3 or more. The identical information for each selected maximum is 

given in the Tables as described below. 

The spacecraft and instrumentation are briefly described in Supplement 1. 

One of the most important problems in the study of SPE is identification of its source – the 

explosive energy release which generated the energetic protons. Here, we consider the dynamics of 

electromagnetic radiation in all observable ranges accompanying the explosive energy release in the 

limited regions of the solar atmosphere. Depending on the local magnetic field strength it can be solar 

flares or coronal mass ejections (CME). If SPE occurs on the back side of the Sun the CME and radio 

emission are still observed. Identification of the SPE sources is a long-standing problem, therefore the 

methods and criteria used for this purpose were described in all previous issues of the Catalog [1‒5]. 

Nevertheless keeping in mind importance of the point, a slightly modified procedure is given in 

Supplement 2 “Identification of the solar proton sources”.  

The main source of information on the relativistic solar cosmic rays are the ground-based 

installations – neutron monitors which record the SPE of very high energy where the particles 

reaching the ground level were generated. Such events are called the Ground Level Enhancements 

(GLE). There were 16 such events (#55 ‒ 70) during the 23
rd

 cycle of solar activity.  

Conversion from the neutron monitor records to the proton fluxes outside the magnetosphere is 

a complicated process which accounts for several mechanisms of particle propagation in the Earth’s 

magnetosphere and atmosphere. It requires solution of an inverse problem, i.e. retrieving of the 

energy spectrum of solar protons in space from the data of neutron monitors. More sophisticated 

approaches to modeling of particle transport are under development. This problem is considered in 

more detail in the Supplement 3 “Retrieving of the relativistic solar proton fluxes and energy 

spectrum from the neutron monitor data”. 

Note that since 2006 the relativistic particle measurement is accomplished onboard the orbital 

spectrometer PAMELA which observes in the near-Earth space fluxes of protons and nuclei with 

energies from 80 MeV to several GeV. The Catalog presents the PAMELA data on the GLE–70 in 

2006. 

With the aim to estimate the maximal energy of accelerated protons a new parameter is 

introduced in the Catalog, i.e. the quasi maximal energy of protons in a given event, Eqm, which 

describes the spectrum in the range of highest energies recorded. A new parameter is a first 

approach to real maximal energy of protons observed in a given event. The quasi maximal energy 

is defined as the energy of parity between the flux of solar protons and of the 0.1 fraction of 

Contents
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the galactic cosmic ray (GCR) protons. The method of evaluation of the quasi maximal energy of 

solar protons is described in the Supplement 4.  
 

Description of Layout for а separate solar proton event 
 

The description of each event begins from the event title, which contains the date of its start in a 

following way: 

YYYY.MM.DD – (YYYY-DOY). For example, the first event of the Catalog, which started at 

November 4, 1997, is named as 1997.11.04 – (1997-308). Indication of DOY is useful for 

comparison with other reference data. The number in the right end of this line corresponds to the 

event numeration started from the first event in 1970 according to the Catalog of solar proton events 

1970 – 1979 [1]. 

After that the LEGEND is given, which includes some general information about the event. An 

example of the legend and the explanation of its every line are given below. 
 

Event 2004.07.25 – (2004-207)                                                                  № 450  
 

Particle event: To(Ep>10MeV) – 25d17
h 

                          Tmax1(Ep>10MeV) – 25d21h
, Jmax1(Ep>10MeV) – 27 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 26d23h
, Jmax2(Ep>10MeV) – 430 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm(max1) = 140 MeV 

                                                                                                       – Eqm(max2) = 155 MeV 
 

Sources: ● solar flare 25d14
h
19

m
, M1.1/1F, N08W33, АR10652 

   Ø solar flare 26d17
h
23

m
, M1.1/2N, N03W45, АR10652 

Main X-ray burst 1-8 Ǻ: onset – 25d14
h
19

m
, max – 25d15

h
14

m
, Ф = 0.065 J/m

2
 

● CME: 25d14
h
54

m
; V = 1333 km/s; Δφ = 360

o
; dA= 204˚  

▲ SC  26d22
h
49

m
; 

 

The following information is given: 

Event 2004.07.25 – (2004-207)                                                                 № 450  

Date of the event as YYYY.MM.DD – (YYYY-DOY) and its number   
 

The first line:  

Particle event: To(Ep>10MeV) – 25d17h – the day and hour of the first arrival of >10 MeV proton 

as observed by the ESP instrument onboard the geostationary GOES spacecraft or defined from 

other spacecraft presented in the Catalog. Accuracy of To is within 1 hour.  

More accurate determination of the event start even using data with higher time resolution, is 

difficult and may be erroneous because of variability in the background count rates of instruments.  
 

The second (a) and (b) lines: 

(a)    Tmax1(Ep>10MeV) – 25d21h
, Jmax1(Ep>10MeV) – 27 /cm

2
.s.sr 

(b)    Tmax2(Ep>10MeV) – 26d23h
, Jmax2(Ep>10MeV) – 430 /cm

2
.s.sr 

A day and time of >10 MeV  proton flux maximum (two maxima in this event) determined from all 

available data presented in the Catalog for a given event and the values of these fluxes usually as 

observed by the GOES.  There were two maxima in this event, so two lines  (a) and (b) are provided.  

In the Catalog, all flux values are hourly averaged, and time is UT. The accuracy of Tmax is 1 hour. 

The accuracy of Jmax (Ep > 10 MeV) is not worse than ±10%. The Tmax is determined with rather low 

accuracy because of using hourly averaged values of particle fluxes during the whole event.  
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The third line gives the event total duration including all selected maxima in case of a complicated 

event. In this event:  

Duration of the event – 4 days.  
 

The last line contains the Eqm values, i.e. quasi maximal energy of protons. Eqm is determined for 

each maximum in this event and it is calculated from the integral energy spectrum of protons using a 

procedure described in the Supplement 4. In this event 

Quasimaximal energy of protons in the event – Eqm(max1) = 140 MeV  

  – Eqm(max2) = 155 MeV 

The Eqm values are found with accuracy ± 10%.   
 

The second part of the LEGEND contains information on sources of particles observed near the 

Earth. The following is for the Event 2004.07.25 – (2004-207): 

Sources: ● solar flare 25d14
h
19

m
, M1.1/1F, N08W33, АR10652 

   Ø solar flare 26d17
h
23

m
, M1.1/2N, N03W45, АR10652 

Main X-ray burst 1-8 Ǻ: onset – 25d14
h
19

m
, max – 25d15

h
14

m
, Ф = 0.065 J/m

2
 

● CME: 25d14
h
54

m
; V = 1333 km/s; Δφ = 360

o
; dA= 204˚  

▲ SC  26d22
h
49

m
; 

 

In the case the particle source was a flare, the first line gives the following flare properties: 

Time of maximum in the Нα (25d14
h
19

m
) line – day, hour and minutes, the X-ray burst class and 

optical flare importance (M1.1/1F), coordinates (N08W33) and the number of the active region 

where the flare occurred (АR10652).  If the optical importance goes ahead of X-ray burst class (e.g., 

2N/M1.6), this means that the onset of the optical flare was recorded earlier than onset of the X-ray 

burst.  
 

At the beginning of the line a symbol is placed indicative of confidence of the flare association 

to this event.  

●,■  – the flare is a certain source of the observed protons;    

๏,  − the flare is a probable source of the observed protons;  

○ – the flare is a possible but for some reason doubtful source of the observed protons; 

Ø – the flare is not the main source of the observed protons but contributed, or might have 

contributed to the proton flux.  

The following symbols are used in the case when a flare was not identified:  

□ ‒ a flare (or flare associated activity) beyond the western or eastern limb of the Sun;  

◊ − solar activity on the solar disk not associated with flares, modulation effects in the interplanetary 

space.  

Procedure for identification of the solar proton sources is given in the Supplement 2. 
 

In the Part Sources the following information on the soft X-ray burst in the range of  

1–8 Ǻ (12.4–1.55 keV) as measured by GOES is presented: the time of onset and maximum of the 

burst (in this event 25d14
h
19

m
 и 25d15

h
14

m
), Ф – the integral of energy flux from the burst onset till 

the half of maximum level (Ф = 0.065 J/m
2
).  

Further the information on CME, if any, contains the time of CME first appearance in the 

coronograph field of view (in this event 25d10
h
54

m
), the CME speed (1333 km/s), angular width near 

the Sun (Δφ = 360˚) and the central position angle of CME as observed by the LASCO-SOHO 

coronograph – (dA = 204˚).   
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If one or several storm sudden commencements (SC) took place their day and time are indicated 

on the last line after the symbols ▲ or ∆: ▲ stands for an SC that affected the particle flux, ∆ stands 

for SC that did not change the intensity-time profile.   

After the Legend, the overview plots concerning concomitant phenomena on the Sun and in the 

near-Earth space are presented. From top to bottom the following data are plotted: 1 min flux values 

of the soft X-rays as measured by GOES; hourly averaged fluxes of electrons as measured by 

EPHIN/SOHO and protons with energies Ер >10, >30 and >100 MeV (GOES data), solar wind 

velocity, IMF strength and Dst-index.  

The plots cover longer time than duration of event considered. The time interval related to given 

event is slightly shadowed.  

Intensity-time profiles of proton and electron fluxes describe the solar situation, type of solar 

proton event, (i.e. the single, multiple or complex), number of maxima in the complex event, 

contribution of shocks into the flux of particles, Forbush decreases in the solar particles and the first 

insight of the proton spectrum in the range of 10 ‒ 100 MeV. Concomitant bursts of the soft X-ray 

radiation give evidence of a flare as a possible source of the event basing on its power. 

After the overview figures, the time profiles of the proton fluxes are presented in larger scale as 

measured by several instruments in various energy ranges. Upper panels give the integral fluxes 

recorded by spacecraft ACE and GOES, lower panel gives the differential fluxes recorded onboard 

SOHO. These spacecraft situated inside the magnetosphere on the geostationary orbit (GOES) and 

at the libration point L1 (ACE and SOHO) give the most full information about particles before, 

during and after start of the event.  

After that the integral energy spectra at the time(s) of maximal intensity of the event is(are) 

depicted. The integral spectra were compiled with account of all energy channels contributed to the 

event. The differential particle flux, i.e. recorded in limiter energy intervals, were recalculated to the 

integral values. In the case of several intensity maxima in a given event the spectra were compiled 

for each maximum separately.  

The high energy part of the spectrum was fitted by a power-law function (Jp ~ E
-γ

), shown in the 

figure with the power law index γ for each spectrum. Because of significant scatter of results taken from 

various spacecraft this procedure gives γ with rather low accuracy, not higher than ± 10%. 

Unfortunately, only scarce space observations in the range of 200  600 MeV were fulfilled 

during the 23
rd

 cycle of solar activity. That makes difficult the spectrum determination in the event 

of medium power. This gap was partly filled with the balloon data, while the neutron monitor 

observations were utilized for powerful events.  

Retrieving of the proton flux outside the Earth’s magnetosphere from the neutron monitor count 

rate enhancement in percent of the background count rate before the event is a complicated task 

which is solved specially for each event. Note that with the aim of avoiding of the strong anisotropy 

effect the so called delayed component of solar protons determined from the neutron monitor 

network [10] was used. For weak GLE we took the maximum enhancement recorded. 
 

Description of the particle flux Tables 
 

After the spectra figures there are the particle flux Tables for a given event. The Tables contain the 

particle flux values at various energies in the maximum of the intensity-time profile (for each maximum) 

as recorded by different spacecraft. Usual conventional designations for spacecraft are used, 

BALLOONS stand for the observation in the stratosphere, NM means the ground-based neutron monitor 

measurements. The instrument description is given in Supplement 1. 

All designations in the Tables are commonly accepted. Note that if the maximum occurred in 

the same day as the event start then only time without the day is indicated, if the maximum was next 

day or later then the day is indicated. For example, 20
h
 means that maximum occurred on the day of 
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the event start, 07d08
h
 – the maximum occurred next day or later. In the case of two or more 

maxima they are separated by the slash symbol ”/”, for example, 11
h
/21

h
 means that both maxima 

were on the same day, 21
h
/07d08

h
 – the second maximum was next day or later. 

The flux values in the maximum of the time profile are given without any corrections of the 

original data but the background is subtracted. The accuracy and of data presentation in the Tables is 

not worse than 10%. In the case of two or more maxima the flux values are separated by the symbol 

”/” in accordance with the times of maxima. The event duration is measured in days. Note that this 

parameter shows strong variations depending on the instrument and the proton energy. The duration 

is measured with accuracy not worse than ± 1 day.  
 

Description of the concomitant solar phenomena 
 

The following are materials on the observed solar flare phenomena, sources of proton events 

parameters and characteristics of the flare event are tabulated with numerical values and a graph 

(graphs) of its frequency spectrum is presented. Since the conditions of their registration differ for 

different events, tables are also differ for different flare events. Below the list of all data in all 

Catalog events is presented. 

As in all previous Catalogs [15], all tables begin with the title line, which shows the date, the 

degree of reliability of identification (●, ■, ๏, , ○, □ or Ø) of solar flare event, the source of the 

corresponding proton event, the active region (AR) according to NOAA US solar service and a 

sequence number of proton event. 

All designation listed in the table of parameters are commonly accepted in the solar physics, the 

details can be found in the descriptive volumes of monthly bulletin «Solar Geophysical Data» (SGD) 

[6]. Data on the soft X-ray bursts are from GOES measurements. Main data on hard X-rays and gamma 

from 1996 to 2010 were taken from catalogs of solar flares 

[http://www.ssl.berkeley.edu/~moka/rhessi/catalogs.html] and [7, 8]. Information from CORONAS-F on 

hard X-ray bursts is from [9]. CME data were taken from the Catalog of СМЕs LASCO (SOHO) 

[http://cdaw.gsfc.nasa.gov/CME_list/].  

Information in the Tables of the Catalog is organized by blocks, including all observed 

diapasons of electromagnetic radiation (optics, soft X-rays, gamma and radio radiation), dynamical 

phenomena of Нα line and of continuous spectrum (WL – in white light). 

In each block of data meanings of Table columns slightly differ for different events. Each 

section of the Table is separated by an empty narrow line. Absence of some data or whole lines in the 

Tables indicates absence of corresponding phenomena or observations in considered event. 

Information is grouped by columns (1 – 8) in the next way: 

 Optical diapason data: (1) – spectral Нα line, (2) – wave length, (3 – 5) – times of maximum and the 

end of the event, (6) – heliocoordinates, localization of a flare on the visible solar disk,  

(7) –optical importance of the flare event, (8) – code of the flare, characterizing the structure of the 

event according to SGD. Few next lines present dynamical phenomena in Нα line (EPL, LPS, DSF, 

SPY, BSL) in a case of their observation during a flare event. 

 Soft X-ray data: (1 and 2) – diapason of energy and units of measurement, (3 – 5) times of start, 

maximum and end of the event, (7) – radiation flux in flare maximum (importance/class of the 

burst), (8) – integral soft X-ray flux in joules per square meter J/m
2
.  

 The same information on hard X-ray and/or gamma radiation. 

 Data on radio emission of fixed frequency (1) – frequency, (2) – units of measurements,  

(3 – 5) – times of start, maximum and end of radio event, (6) – code (see below explanations), (7) – 

logarithm of flux in units 10
-22

 W m
-2

 s
-1

 (more detailed see in previous Catalogs descriptions). 

 Characteristics of dynamical radio burst spectrum: (1) – kind, frequency diapason in MHz,  

(3 and 5) – times of start and end, (6) – type, (7) – importance. Type of dynamical spectrum (DS) of 
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the meter component and features of radio burst are from [6, 10] and [Solar Radio Burst: 

ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-data/solar-features/solar-radio/radio-

bursts/reports/spectral-listings]. 

 Data on solar neutrons: (1) – 
o
n indicates that solar neutrons were recorded in a given proton event; 

(7 ‒ 8) – neutron monitor(s) and/or spacecraft detected the neutrons according to [7, 8].  

 Data on coronal mass ejection (CME): (2) – continuous spectrum (WL), (3) – time of the first 

appearance in sight of coronograph LASCO/C2 к/а SOHO, (4) – median value of the speed  

V (km/s) of radial CME propagation in sight of coronograph, (5) – acceleration, km/s
2
, can be 

positive, negative or close to zero, (6) – Δφ, angular size (degrees) , (7) – dA, positional angle 

(degrees). It’s necessary to note that absence of CME data in the table doesn’t mean absence of 

CME in the event. It is possible that during considered event there were no observations on 

coronograph («gap»), or behind the limb localization of the flare did not contribute to the possibility 

of its registration. 

After the Tables, describing solar phenomena accompanying SPE, plots of radio spectrum in the 

decimeter and centimeter range of wavelengths are presented. Such a spectrum allows to estimate 

and potentially identify patterns that are typical of flare events. 

A more detailed description of all the symbols shown in the tables is in Supplement 5. 

Information about the event is completed by the short list of references (not complete). Detailed 

information on publications is presented in the general publications list at the end of Catalog. 
 

Conclusion 
 

The Catalog contains the data on 142 solar energetic particle events occurred in the 23rd cycle of 

solar activity (1996 − 2008). There is digital and graphic information on the fluxes and energy spectra 

of solar protons in the near-Earth space as well as plots of the intensity-time profiles for all the events. 

Comprehensive description is presented of concomitant solar phenomena, optical flares, radio and X-

ray emission, characteristics of the flaring active regions, flares etc.  

The Catalog is intended for a wide range of professionals working in the field of solar-terrestrial 

physics, experts in solar physics and, radiation safety of space flight, and people interested in the 

problems of the impact of solar activity on the atmosphere and biosphere of the Earth.  
 

Reference list to the Catalog Description 
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Supplement 1 

Spacecraft and instruments with data for Catalog 
 

GOES (Geostationary Operational Environmental Satellite system) are the satellites operating since 

1974 on the geostationary orbit. The Catalog incorporates information from the semi-conductor 

telescopes EPS of the GOES-9 and GOES-10 satellites. The telescope EPS registers solar protons 

on 6 integrated channels with energy >5, >10, >30, >50, >60 and >100 MeV. Geometric factors for 

all the channels are given in the Table “The space crafts and instruments” (see below). Detailed 

description of the GOES satellites and instrumentation can be found in the GOES Data Book 

[http://goes.gsfc.nasa.gov/text/databook/section05.pdf]. 
 

METEOR – is common name of meteorological satellites with polar circular sun-synchronous 

orbits with altitude of 1000 km. Data from three different detectors were used in Catalog: СБМ 

have Geiger counters with different screens providing proton on four integral channels  

(>5, >15, >25 and >40 MeV), scintillator ВР registered protons with energy >90 MeV and 

cherenkov detector ChD registered protons with energy  >600 MeV. Data for year 1997 were 

obtained on board of METEOR-2, all others on METEOR-3M. METEOR description and 

database are given at [http://smdc.sinp.msu.ru/index.py?nav=meteor3m]. 
 

CORONAS-F – low altitude polar orbiter (500 km) operates from August 2001 to May 2005. General 

description of the CORONAS-F mission is given in [http://coronas.izmiran.ru/F/].  

In Catalogue there were used data of the MKЛ spectrometer described in: Kuznetsov S.N., 

Bogomolov A.V., Galkin V.I. et al. Scientific set of instruments “Solar Cosmic Rays” // The 

Coronas-F Space Mission. Key Results for Solar Terrestrial Physics. Ed. V. Kuznetsov. 

Astrophysics and Space Science Library, V. 400, Springer, Berlin Heidelberg, 2014. P. 289−299. 

doi:10.1007/978-3-642-39268-9-12. http://www.springer.com/us/book/9783642392672.  

Proton data registered in four differential channels 1 – 5 MeV, 14 – 26, 26 – 50 and 50 – 90 MeV 
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are given in a site [http://smdc.sinp.msu.ru/index.py?nav=coronasf]. Solar proton fluxes measured 

by CORONAS-F in the polar cap were given in Catalogue recalculated to the integral fluxes >1, 

>14, >26 and >50 MeV. 

POES (Polar Orbiting Environmental Satellites – project of the National Oceanic and Atmospheric 

Administration ‒ NOAA) is a series of satellites on polar circular sun-synchronous orbits. Altitudes 

of all POES satellites usually range from 700 to 850 kilometers, with orbital periods from 98 to 103 

minutes. For the Catalogue POES-15 and POES-16 measurements by the MEPED (Medium 

Energy Proton and Electron Detector) were used. Energy interval of the MEPED is 0.024 –

 140 MeV. Detailed description of MEPED is given at 

[http://www.ngdc.noaa.gov/stp/satellite/poes/]. 
 

IMP-8 (Interplanetary Monitoring Platform). In the catalog CPME (Charged Particles 

Measurement Experiment) – (Jhons Hopkins University, Applied Physics Laboratory – JHU/APL),  

[http://sd-www.jhuapl.edu/IMP/imp_index.html#cpme]). 
 

ACE (Advanced Composition Explorer). ACE description and the list of experiments can be found 

at [http://www.srl.caltech.edu/ACE/]. The results of measurements of proton fluxes 

E >10 MeV and >30 MeV from instrument SIS (The Solar Isotope Spectrometer) in the Catalog 

were used. See data at the [http://www.srl.caltech.edu/ACE/CRIS_SIS/].  
 

SOHO (SOlar and Heliospheric Observatory). Information about SOHO: 

[http://sohowww.nascom.nasa.gov/about/docs/SOHO_Fact_Sheet.pdf]. Data of two instruments 

from at SOHO (LION and EPHIN) were used in the Catalog.  

−  The instrument LION (Low Energy ION and Electron Instrument) is capable to measure particle 

spectra in the range 44 keV to 6 MeV for protons. Two LION channels with proton energies  

0.75 – 2 MeV and 2 – 6 MeV were used. LION data are at [http://sohowww.nascom.nasa.gov/] and 

[http://www.ieap.uni-kiel.de/et/ag-heber/costep/]. 

−  EPHIN (The Electron Proton Helium INstrument). For the Catalog data of proton channels  

4 – 8 MeV; 8 – 25; 25 – 41 and 41 – 53 MeV (25 – 53 MeV – after a year of the mission) were used, 

as well as INTEGRAL: > 10 MeV (electrons) + > 50 MeV (protons). EPHIN data are at 

[http://sohowww.nascom.nasa.gov/] and [http://www.ieap.uni-kiel.de/et/ag-heber/costep/].    
 

STEREO (Solar TErrestrial RElations Observatory). Descriptions of  STEREO A and B are at 

[http://stereo-ssc.nascom.nasa.gov/] and in: The STEREO Mission. Ed. C.T. Russell. Springer 

Science & Business Media, BV. 2008. DOI: 10.1007/978-0-387-09649-0_14. For the Catalog data 

from the HET (High Energy Telescope) instruments were used. Instruments HET registered 

protons in energy interval from 13.6 to 100 MeV, which were united into three energy intervals: 

13.6 – 29.5 MeV, 29.5 – 60 MeV and 60 – 100 MeV. For obtaining energy spectra the authors 

recalculated data of these three united HET intervals into integral fluxes  

Jp (>13.6, >29.5, >60 MeV) [http://stereo-ssc.nascom.nasa.gov/].    
 

PAMELA (Payload for Antimatter-Matter Exploration and Light Nuclei Astrophysics): Magnetic 

spectrometer PAMELA is an international project being performed by collaboration of Italy, 

Russia, Germany and Sweden. The apparatus was launched in a quasi-polar orbit with inclination of 

70.4° and height of 300 – 600 km on 15 June 2006. Period of orbital rotation is 90 min. Main tasks 

of the PAMELA experiment are study of antimatter and measurement of galactic cosmic rays in a 

wide energy interval. During the solar energetic particles (SEP) events, PAMEA is capable for the 

first time to measure the energy spectrum of SEPs in the range from ~80 MeV up to several GeV. 

Previously, observation of so high energy SEPs was possible only with the ground-based 

installations (neutron monitors). In the solar cycle 23 PAMELA registered only events in December 
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2006. For details see: Adriani О. Barbarino G.C., Bazilevskaya G.A. et al. Observations of the 2006 

December 13 and 14 solar particle events in the 80 MeV  3 GeV range from space with the PAMELA 

detector // The Astrophysical Journal. 2011. V. 742. No 2. doi:10.1088/0004-637X/742/2/102. 

The balloons. The Catalogue utilizes results of the balloon SEP measurements in the stratosphere at 

the Murmansk region (Mu, cutoff rigidity Rc = 0.6 GV), Moscow region (Mo, Rc = 2.4 GV) and the 

Mirny observatory, Antarctica, (Mi, Rc = 0.03 GV). A device lifted on balloon is a telescope composed 

of two Geiger counters. It returns count rates of the upper counter and the telescope. Energy of solar 

protons is found from the particle absorption in the atmosphere. Geometric factors of both channels 

depend on the SEP energy spectrum. Integral fluxes of solar protons vs. energy on the atmospheric 

boundary are derived from these observations and presented in the Catalogue. For details see:  

Bazilevskaya G.A., Makhmutov V.S., Stozhkov Y.I. et al. Solar proton events recorded in the 

stratosphere during cosmic ray balloon observations in 1957 ‒ 2008 // Advances in Space Research. 

2010. V. 45. Iss. 5. P. 603−613. 
 

The Neutron Monitor (NM). Till the end of 2006, high energy tail of the SEP energy spectrum 

could only be recorded with the ground-based installations, mainly NM. Such SEP events are 

conventionally called Ground Level Enhancements (GLE). Due to the geomagnetic rigidity cutoff 

the worldwide network of NM comprising a few tens of installations may be considered as a unique 

device with a huge geometric factor and good angular resolution. Neutron monitors record the 

secondary nucleons, mainly neutrons, generated in the atmosphere by the SEPs with energy above 

500 MeV. Rather complicated calculations are needed which account for particle motion in the 

Earth’s magnetosphere and the cascade generation of secondary particles in the atmosphere. 

Therefore resulting energy spectra are model dependent. The Catalogue gives the solar proton fluxes 

derived from the NM observations according to a model developed with participation of one of the 

Catalogue’s authors. The model is adopted by the international project Neutron Monitor Database 

[http://www.nmdb.eu/]. For details see: Vashenyuk E.V., Balabin Yu.V., Gvozdevsky B.B. Features 

of relativistic solar proton spectra derived from ground level enhancement events (GLE) modeling // 

Astrophys. Space Sci. Trans. 2011. V. 7. P. 459–463. doi:10.5194/astra-7-459-2011. 

http://www.astrophys-space-sci-trans.net/7/459/2011/astra-7-459-2011.html. It must be noted that 

some increases of NM count rates can be caused not only by protons, but also by solar neutrons. This 

is observed by low latitude NMs located at large heights. Absence of neutron geomagnetic cutting and 

less layer of absorbing atmosphere let energetic neutrons reach monitors. These neutrons similar to 

protons create secondary neutrons in the matter, surrounding counters, which are registered by neutron 

counters after their deceleration.  
 

Geometrical factors (G) of all instruments and their backgrounds (under quiet Sun conditions) are 
shown in the Table «The Spacecrafts and Instruments» and «The Balloons and Neutron Monitors». 

 

The Spacecrafts and Instruments 

 

Spacecraft Instrument

s 

Е, ΔЕ, 

MeV 
G, 

cm
2
∙sr  

Background, 

1/cm
2
∙s∙sr 

Work on 23-rd 

cycle SА 

GOES - 9, 10 EPS >5 >0.06 0.25 1997-2009 

 EPS >10 >0.06 0.15  

 EPS >30 >0.25 0.08  

 EPS >50 >0.25 0.06  

 EPS >60 >0.25 0.05  

 EPS >100 >0.25 0.03  
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METEOR – 2, 

METEOR – 3M 

CБМ >5 6.3 1.1 1997-1998, 

CБМ >15 6.3 1.1 2002-2005 

CБМ >25 6.3 1.1  

CБМ >40 6.3 1.1  

BP >90 94 0.20  

ChD >600 314 0.19  

POES - 15, 16 MEPED >0.24 0.06 40 1998-2009  

 MEPED >0.8 0.06 33  

 MEPED >2.5 0.06 32  

 MEPED >6.9 0.06 30  

 MEPED >16 1.6 0.5  

 MEPED >36 1.6 0.5  

 MEPED >70 1.6 0.3  

 MEPED >140 1.6 0.27  

CORONAS-F МКЛ 1 − 5 0.5 0.02 2001-2005 

 МКЛ 14 − 26 30 0.03  

 МКЛ 26 − 50 2 0.05  

 МКЛ 50 − 90 2 0.06  

IMP-8 CPME 1 − 2 1.51 0.02 1997-2001 

 CPME 2 − 4.6 1.51 0.02  

 CPME 4.6 − 15 1.51 0.03  

 CPME 15 − 25 0.32 0.03  

 CPME 25 − 48 0.32 0.1  

 CPME 48 − 96 0.32 0.1  

 CPME >1 1.51 0.9  

 CPME >4 1.51 0.8  

 CPME >10 1.51 0.75  

 CPME >30 0.32 0.7  

 CPME >60 0.32 0.6  

ACE SIS >10 ≈40 0.8 1997-2009 

 SIS >30 ≈40 0.5  

SOHO LION 0.75 − 2 0.32 0.03 1997-2009 

 LION 2 − 6 0.32 0.03  

 EPHIN 4 − 8 5.1 0.0004  

 EPHIN 8 − 25 5.1 0.0002  

 EPHIN 25 − 53 5.1 0.0002  

 EPHIN >50 5.1 0.16  

STEREO-A,-B HET 13.6 − 100 0.61 0.04 − 0.02 2006-2009 

PAMELA PAMELA >200 20 The flux of GCR 2006-2009 
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The Balloons and Neutron Monitors 
 

Instrument Geographic 

observation 

point 

Е, 

MeV 
G, 

sm
2
∙sr 

Observation time Comments 

BALLOОNS Mo 

Mi 
Mu 

F(h) ~ 30 − 90*
)
 1997-2009 

h – altitude of 

observation  

point 

NM Network Moscow, 

Apatity, 

Mirnyi and 

anothers 

F(R)  1997-2009 

R – cutoff  rigidity 

of protons for this 

NM 

*
) 
Geometrical factors depend on proton energy spectrum (see Bazilevskaya G.A., Makhmutov V.S., 

Stozhkov Y.I. et al. Solar proton events recorded in the stratosphere during cosmic ray balloon 

observations in 1957 ‒ 2008 // Advances in Space Research. 2010. V. 45. Iss. 5. P. 603−613). 

 

 

Supplement 2 
 

Determination of source increase of proton fluxes  

in the solar energetic particle events  
 

Solar cosmic ray event (SCR), or Solar energetic particle (SEP) event, in the Catalog - solar 

proton event (SPE), is a population of energetic particles observed in the interplanetary space as a 

result of the explosive energy release on the Sun, mostly of solar flares accompanied by a specific 

set of electromagnetic radiation and coronal mass ejections (CMEs). Their relative role is a central 

problem of charged particle acceleration in SPEs during many years. 

Since solar protons can come in the near-Earth space even from far behind the limb flare events, 

sometimes it’s impossible to find the proper optical flash as a source of SPE. In many cases 

identification of the flares – sources of particles is unfortunately rather subjective. For progress in 

this area it is necessary to identify as precise as possible both a flare and a CME – main sources of 

energetic particles in the majority of SEPs. In our Catalog this subjectivity is minimized due to 

complex accounting for reliable statistical regularities, none of which, however, was supposed to be 

crucial. Three types of data were considered:  

–  charge particle fluxes, their intensity-time profiles, and the energy spectra; 

–  electromagnetic radiation of flares in the X-ray, optical and radio ranges, their spectral and time 

characteristics, etc; 

–  magnetic field structure and evolution of the active regions on the Sun, their flare activity. 

[Laurenza et al., 2007].  

The first type of data allows preliminary assessment of localization and time interval of a flare 

event, which could be a source of the proton event. The rapid (during hours) increase of  

the Е>10 MeV proton flux up to a maximum, a hard spectrum in 10 – 100 MeV energy interval 

(integral spectral index γ ≤ 3) more likely indicate, that a flare event took place at the Western 

hemisphere of the visible solar disk. Slow increase (>10 hours), wide maximum, as a rule, softer 

spectrum (γ ≥ 3) more likely indicate the source at the Eastern hemisphere of the visible solar disk 

[e.g., Lario, 2005; Laurenza et al., 2007].  

In this Catalog (for the 23
rd

 SA cycle) data on dynamic features, such as solar filament eruption, 

limb eruptions and other phenomena in the optical diapason, were used as well. Most informative are 

coronal mass ejections (CMEs), the main characteristics of which are given in the Catalog. If a proton 
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burst event happens far behind the limb (usually the Western one), its only evidence is just existence 

of a CME of “halo or partial halo III” type [Park et al., 2012]. 

First of all, when analyzing the electromagnetic radiation of a flare event importance of the soft 

X-ray burst (1 – 8 Å, Ех = 1 – 12.5 keV) is taken into consideration. On the visible solar disk 

(longitudes E70 ÷ W70) it must exceed the М1 value being usually the long lasting (> 1 hour) flares 

of middle importance (М<5), with integral radiation flux  J/m
2
≥ 5·10

-2 
J/m

2
.
 
If solar flares of small 

X-ray importance are located on the visible solar disk, then they are accompanied by a whole range 

of dynamic phenomena, both in optics and radio frequencies. Data on the Нα hydrogen line  

(λ = 6563 Å) give an accurate localization of the flare and indirectly speak about energetics and time 

evolution of the flare process. 

A significant diagnostic factor is the radio emission of a flare event: the proton flares are 

usually accompanied by dynamic radio bursts of types II and/or IV, by rather intensive radio 

emission at centimeter (~ 9 GHz) and meter (~ 245 MHz) wave lengths and a relatively low flux 

density in the decimeter diapason. Duration of a microwave burst rise is usually ≥5 minutes and its 

frequency spectrum has an U-shape [Akinyan et al., 1980]. 

Important additional factors in the identification of a proton flux increase with a certain flare 

event are characteristics of active regions (ARs) or of a set of active regions (SARs), which are 

considered as sources of particles of the event. Proton flare events happen in the ARs, where a rapid 

emergence of new large magnetic fluxes occurs, converting a simple group of spots into a complex. 

In such ARs the flare energy release occurs usually in a series of flares of large and medium power 

during the limited time interval [Ishkov, 2003]. Particularly must be noted the flare activity in a SAR, 

consisting of two or more adjacent spot groups with common magnetic field. A big flare event 

usually involves the main components of the SAR, and its magnetic structure is likely to contribute 

to generation of large fluxes of protons. 

A special class of increases of proton fluxes is caused by behind the limb flare events. The 

following main signatures indicate the relation of the increase to the behind the limb flare:   

– presence of a high-speed wide-spread CME and/or the meter type II and/or type IV radio 

bursts under the absence of suitable flare events on the visible hemisphere; 

– recent (within 4 days) outlet behind the western limb of a flare-active AR with a complex 

magnetic configuration and likely forthcoming emergence of a new magnetic flux, or being in the 

period of development of large flare events.  

– the expected (up to 3 days) emergence of an AR from behind  the eastern limb of the 

visible disk of the Sun, which has been active during the previous solar rotation and departed the 

western limb in the full development. 

In case of the presence of these features it is concluded that the source of the flare event was at 

the invisible side of the Sun.  

If proton increase is not associated with any flare activity, then it is necessary to conclude that 

its source is unknown. This applies mainly to low-power events. 

For all events in the Catalog the reliability of the SEP source, based on the above approaches, is 

specified. The degree of confidence of the SEP association with the source is denoted by the 

corresponding symbols, which are explained in the Catalog description and are the same as in 

[Dodson, Hedeman, 1975]. 
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Supplement 3 

Determination of the relativistic solar proton fluxes and energy spectrum from 

the neutron monitor data 
 

The main source of information on relativistic solar cosmic rays (SCR) is the ground-based 

installations recording so called ground-level enhancements (GLE). The only exception is an orbital 

spectrometer PAMELA which measures fluxes of protons and nuclei with energies above 80 MeV  in 

the near-Earth space. Up to now PAMELA has detected the last GLE of the solar cycle 23 and the only 

GLE of the solar cycle 24 [Adriani et al., 2011, Bazilevskaya et al., 2013]. 

16 GLEs (Nos. 55 – 70) were observed in the course of the 23rd cycle of solar activity. For 

transition from an enhancement of the count rate of a ground-based installation to the SCR intensity 

on the atmospheric boundary one needs to know the response function of the instrument. Almost all 

information on relativistic SCR is taken from the data of neutron monitors. A number of techniques 

for retrieving the SCR energy spectrum utilize the world-wide network of neutron monitors as a 

single giant particle detector. [Shea and Smart, 1982; Cramp et al., 1997; Bieber et al., 2004; 

Plainaki et al., 2007; Vashenyuk et al., 2006].  

Relativistic particles quickly reach the Earth's orbit, therefore the SCR fluxes usually 

demonstrate a strong pitch-angle anisotropy during the initial phase of the event (fast SCR 

component). That leads to significant difference in the records of neutron monitors with equal 

geomagnetic rigidity cutoffs but different asymptotic directions of arriving particles [Vashenyuk et 

al., 2006]. For the anisotropic phase of an event the method gives the flux value of particles coming 

from the most favorable direction. In the later, isotropic, phase of an event the SCR fluxes detected 

by different neutron monitors are uniquely dependent on the geomagnetic rigidity cutoff (delayed 

SCR component). The Catalog presents the SCR fluxes and spectra in the maximum of the intensity-

time profile, usually not earlier than ~30 minutes after the first particle arrival, so we believe that the 

delayed component is more relevant to this condition although a correct approach would account for 

an integral of the fast component over pitch angle distribution. [Vashenyuk et al., 2011] give 

parameters of differential energy spectra obtained from the data of the neutron monitor network for 
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the following GLEs: 55 (06.11.1997), 59 (14.07.2000), 60 (15.04.2001), 61 (18.04.2001),  

65 (28.10.2003), 67 (02.11.2003), 69 (20.01.2005) and 70 (13.12.2006).  

In the Catalog the results are given of integrating of the delayed SCR component in the range 

from 1000 MeV up to Ec [Vashenyuk et al., 2006], where Ec is the energy of geomagnetic cutoff of 

the neutron monitor with maximum Ec [www.nmdb.eu]. The GLEs 56 – 58 (02 05 1998, 06 5 1998, 

24 08 1998), 62 – 64 (04 11 2001, 26 12 2001, 24 08 2002), 66 (29 10 2003) and 68 (17 01 2005) 

were recorded just by a few neutron monitors and could not be processed with the usual technique of 

[Vashenyuk et al., 2006]. A treatment procedure for these events was taken from [Caballero-Lopez 

and Moraal, 2012]. Correspondence between the counting rate relative enhancement 

dN(Rc,t)/N(Rc,t), of a neutron monitor with the geomagnetic cutoff Rc and the solar proton intensity 

at the atmospheric boundary I(R,t) is given by a formula [Dorman, 1957]:  

, 

where m(R) is the atmospheric yield function fitted by [Caballero-Lopez and Moraal, 2012]. 

The count rate of a neutron monitor N(Rc,t) was taken from the latitude dependence of the neutron 

monitor count rates in the maximum of solar activity given in the same paper [Caballero-Lopez and 

Moraal, 2012]. A power-law differential energy spectrum in the range of 350 − 510 MeV measured by 

the HEPAD device onboard the GOES spacecraft was taken as a first approach. If the calculated dN/N 

was inconsistent with the observed value, the spectral index was increased until the calculated dN/N 

coincided with the observed one within accuracy of 0.5%. From the estimated spectrum the SCR 

intensity I (>500 MeV) was found. It should be noted that in a weak GLE the dN/N values observed just 

by a few installations may differ several times for different neutron monitors probably due to 

contribution of the anisotropic component. Therefore the I (>500 MeV) values presented in the Catalog 

for the GLEs 56 – 58, 62 – 64 and 66 are valid within a factor 5. 
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Supplement 4 

Determination of the quasi maximal energy of protons in an event 
 

One of parameters of a SCR event describing its power could be the maximum energy of particles 

observed in this event. However, a direct assessment of the maximum energy is almost impossible since 

there is no guarantee that particles with higher energy were not generated in this event. So, any adopted 

value of the maximal energy would be conventional. One should agree to accept a certain critical value 

of the proton flux, Jc, which will determine an upper energy for a given event. The energy value at 

which the proton flux Jc is observed in a given event can be conventionally considered as a maximal 

energy. We call this value the quasi maximal energy, Еqm.  

Galactic cosmic rays (GCR) permanently available in space may serve as a natural critical flux 

value. Energy spectrum of GCR is rather stable, and its modulation by solar activity at energy below 

10 GeV is well studied. Making use of GCR allows one to determine the maximal energy (actually, 

Еqm) of particles accelerated on the Sun. Such a determination is visual, it enables one to relate the 

SCR flux to the well-known GCR flux and roughly estimate power of solar phenomena connected 

with a given SEP event.  

It appeared that devices that are used to detect solar protons can measure much lower proton 

flux than the flux of the GCR protons at the same energy. In order to approach the actual “maximal” 

energy we take only 10 % of the GCR flux rather than the total GCR flux for the Eqm 

determination. Since the fluxes of GCR with energy <500 – 1000 MeV are subject to almost two-

fold variation in the 11-year solar cycle, the GCR flux in the maximum of solar activity is adopted 

as a fiducial one. Thus, the quasi maximal energy is determined as energy at which the proton flux is 

equal to fraction of 0.1 of the GCR protons. According to definition of Eqm, a following procedure 

for the Eqm value finding is implemented. The point of crossing of two integral spectra is found, 

namely the spectrum of the 0.1 fraction of the GCR flux and the SCR spectrum in a given event. At 

this energy Jp(ESCR) = 0.1·Jp(EGCR) = Jp(Eqm). The Eqm value for each incorporated event is given 

in the Catalog. 

Let us note some characteristics relating to the Eqm of the solar proton events presented in the 

Catalog. First of all, it refers to the proton energy spectrum of nearly all events well fitted by a 

power-law function J (> E) ~ E
-γ

 in the energy range of 10 – 100 MeV. For more powerful events 

the spectrum extends up to higher energies however it naturally becomes steeper with the energy 

growing. For example it can be fitted as J(>E) ~ E
-γ

∙exp(−E/Eo). Unfortunately, we were not able to 
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fit the spectra by this function in real events of the solar cycle 23 because of paucity data for >100 

MeV solar protons. 

In order to account for an energy spectrum steepening while determine a Eqm value we used 

lower limits of the >100 MeV proton flux from the EPS (GOES) device or of the >1000 MeV proton 

flux retrieved from neutron monitor observations. In all events of the solar cycle 23 the flux values 

in these channels were not lower than Jp(>100 MeV) = 4∙10
-3

 pfu and Jp(>1000 MeV) = 10
-3

 pfu. 

Therefore the absence of a signal in these channels meant that the actual SCR fluxes were Jp(>100 

MeV)< 4∙10
-3

 pfu or Jp(>1000 MeV)< 10
-3

 pfu. For determination of Eqm value we built the power-

law energy spectrum using 2 points, namely Jp(>E*) where E* was the highest actually observed 

energy and Jp(>100 МэВ) = 4∙10
-3

 pfu (if Е*<100 MeV) or Jp(>1000 MeV) = 10
-3

 pfu (for 

100<Е*<1000 MeV). Since in reality the >100 MeV (or >1000 MeV) protons were not detected in a 

given event the real spectrum was steeper than calculated (real>*), and the calculated Eqm is 

somewhat overestimated Eqm(real) < Eqm(calculated). The values of * are not presented in the 

Catalog. 

In case of the Ground Level Enhancements (GLE) observed not only by the high-latitude  

stations with the cutoff rigidity ~ 1 GV the best approach to a real maximal energy is the cutoff of a 

station at lowest latitude among all sites recorded the event. This cutoff energy is higher than Еqm 

as determined via standard procedure. Only 8 such GLE happened in the cycle 23. For uniformity of 

result presentation the Еqm values as determined via standard procedure are given in the Catalog for 

these events.  

Thus defined the value of Eqm gives an idea of the power of a SEP event and enables one to 

have additional parameter for comparison of SEP characteristics.  

 

 

 Supplement 5  

List of symbols and abbreviations on the phenomena and events  

used in the Catalog materials 
 

1. Designations in the legend of events, the overview plots and the tables of fluxes of 

protons 
 

To ‒ the time of the event beginning; 

Tmax ‒ the time of the event maximum; 

Ер ‒ the energy of solar protons; 

Еqm ‒ quasimaximal energy of protons in the event 

Jmax ‒ proton flux maximum;  

Ф – integrated X-ray flux from start to ½ max ‒ J/m
2
; 

pfu – particle flux unit (1 pfu =  1cm
-2

s
-1

sr 
-1

); 

●, ■ – the association is certain;  

๏,  − the association is probable;  

○ – the association is possible but for some reason open to doubt; 

Ø – the flare is not the main source, but contributed (or might have contributed) to the observed 

proton fluxes;  

□ − flare-associated process (or activity) beyond the west or east limb; 

◊ − active regions on the solar disk or modulation effects in the interplanetary space. 

SC − suddenly commencement, the arrival of interplanetary shock into the environment space  
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▲ ‒ a particle flux change associated with a SC; 

∆ − SC was not affected time profiles of particle fluxes; 

СМЕ ‒ coronal mass ejection;  

V ‒ CME median velocity ‒ km/s; 

Accel ‒ the acceleration of CME ‒ km/s
2
; 

Δφ ‒ CME angular width (degrees) near the Sun; 

dA ‒ the position angle of the first appearance of CME − the principal angle, counterclockwise from 

North;   

gap ‒ no observations; 

Vsw ‒ solar wind velocity ‒ km/s; 

В ‒ magnetic field value in solar wind ‒ nT; 

Dst ‒ the index of geomagnetic activity. 

S/C – spacecraft  

SCR ‒ solar cosmic rays;  

GLE ‒ Ground Level Enhancement; 

Location ‒ heliographic coordinates of the events;  

WL ‒ white-light emission; 
 

2. Designations of optical and X-ray radiations 
 

The Hα-flare characteristics as encoded in Latin characters ‒ similarity to the Solar Geophysical Data: 

А – eruptive prominence at the distance < 90° from central meridian; 

В – probably the end of a more important flare;  

D – bright point 

Е – two or more bright points;   

F – several eruptive centers; 

G – no visible spots in the flare neighborhood ; 

Н – flare accompanied by a high speed dark filament;  

К – several intensity maxima; 

L – existing filaments show signs of sudden activity;  

М – white-light flare;  

N – continuous spectrum shows effects of polarization; 

О – observations have been made in Calcium II lines H or K; 

Р – flare shows emission in the line Helium D3;  

Q – flare shows the emission of Balmer continuum;  

R – marked asymmetry in Hα line suggests ejection of high velocity material;  

S – brightness follows disappearance of filament in the same position; 

U – two bright branches, parallel or converging; 

V – occurrence of an explosive phase: important and abrupt expansion in about a minute with or 

without important intensity increase; 

W – great increase in area after time of maximum intensity); 

Х – unusually wide Hα line; 

Y – system of loop-type prominences; 

Z – major sunspot umbra covered by flare emission.   
 

Soft X-ray burst class in the range of 1 – 8 Å (1.6 – 12.7 keV) 

[http://legacy-www.swpc.noaa.gov/weekly/index.html]: 
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The optical classification, observed in Hα (λ= 656.3 nm)  

[http://legacy-www.swpc.noaa.gov/weekly/index.html]. Importance is the corrected area of the flare in 

heliographic square degrees at maximum brightness, observed in the Hα line: 
 

S ‒ Subflare (area ≤ 2.0 squared deg.)     

1 ‒ Importance 1 (2.1 ≤ area ≤ 5.1 squared deg.)   

2 ‒ Importance 2 (5.2 ≤ area ≤ 12.4 squared deg.)   

3 ‒ Importance 3 (12.5 ≤ area ≤ 24.7 squared deg.)     

4 ‒ Importance 4 (area ≤ 24.8 squared deg.)             
 

Brightness is the relative maximum brightness of flare in Hα): 

F – faint;    

N – normal;    

B – bright 
 

Hα (6563 Å) dynamics phenomena:  

EPL – eruptive prominence on the limb;  

LPS — loop prominence system = arches flare filament system);  

DSF – filament disappearance  

SPY – flare spray ‒ rapid gigantic ejection on the limb close to a flare location; 

BSL – bright surge on the limb. 
 

3. Designations of radio-bursts 
 

The type of dynamic spectrum (DS) of the meter component radio burst:  
[Illustrated Glossary for Solar and Solar-Terrestrial Physics. Eds. A. Bruzek, C.J. Durrant. Springer, 

Netherlands, 1977. DOI: 10.1007/978-94-010-1245-4] and [ftp://ftp.ngdc.noaa.gov/STP/space-

weather/solar-data/solar-features/solar-radio/radio-bursts/reports/spectral-listings] 

DS I    – noise storm bursts;  

DS II   – slow drift bursts;  

DS III  ‒ fast drift bursts; 

DS IV  – prolonged broadband continuum with fine structure and slow frequency drift; 

DS V   – continuous broadband continuum in the meter wavelength range (normally following DS 

III);  

CONT  – broadband, smooth continuum DS IV; 

DCIM   –  decimeter bursts defined by very fast drift spikes or groups of spikes with very high degree of 

polarization;  

UNCLF – unclassified activity in the radio range.  
 

The encoded spectral type of radio bursts in the decimeter and centimeter wavelength range: 
 

P5 – means that the spectrum shows a peak at 5 GHz. P5(2.3) means that log of the maximum flux 

at 5 GHz is 2.3 (the maximum density of the flux is 200 units);  
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1/9 – means that the flux density is lowest at 1 GHz and rises up to 9 GHz; no information is available at 

frequencies below 0.6 GHz and above 9 GHz);  

0.6\9 –means that the flux density rises toward high frequencies from 0.6 GHz to 9 GHz;  

0.6/9 ‒ means that the flux density falls toward high frequencies from 0.6 GHz to 9 GHz; 

U2 P7 – means that the flux density is minimal at 2 GHz and probably peaks at 7 GHz;  

3–9 – means a flat frequency spectrum between 3 and 9 GHz. 

If the element of designation is indicated in the brackets (for example [P5]), it means that this 

parameter is not determined reliably enough because of incompleteness or discrepancy of initial data.  
 

4. The sources of data, used in Catalog 
 

SGD – Solar Geophysical Data 

PRF –The Preliminary Report and Forecast of Solar Geophysical Data [http://legacy-

www.swpc.noaa.gov/weekly/index.html]. 
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Event 1997.11.04 – (1997-308)                                                                        № 335 

 

Particle event: To(Ep>10 MeV) – 04d07
h
 

Tmax1(Ep>10 MeV) – 04d11
h
, Jmax1 (Ep>10 MeV) – 66 /cm

2
.s.sr 

Tmax2(Ep>10 MeV) – 05d02
h
, Jmax2 (Ep>10 MeV) –17.5 /cm

2
.s.sr 

Duration of the event – 2 days  

Quasimaximal energy of protons in the event – Eqm1 = 470 MeV  

                                                                                                   – Eqm2 = 320 MeV 
 

Sources: ● solar flare 04d05
h
52

m
, X2.1/3B, S14W34, АR8100 

Main burst X-ray 1–8 Ǻ: onset – 04d05
h
52

m
, max – 04d05

h
58

m
, Ф = 0.056 J/m

2 
 

CME: 04d06
h
10

m
, V= 0785 km/s, Δφ = 360º, dA= 243º 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 1997 November 04  
 

1997, GOES + ACE
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1997, LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 1997 November 04  
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  
EPS >5 07

h
 11

h
/5d03

h
 89/40 2d  

EPS  >10 07
h
 11

h
/5d02

h
 66/17.5 2d  

EPS  >30 07
h
 11

h
/5d02

h
 19.1/2.6 2d  

EPS >50 07
h
 09

h
/5d02

h
 8.6/ 1 2d  

EPS >60 07
h
 09

h
/5d02

h
 6.0/0.5 2d  

EPS >100 07
h
 09

h
/5d02

h
 2.3/0.15 2d  

METEOR-2  

CBM >5 - - /<5d01
h
 - />52 -  

CBM >15 - - /<22
h
 - />13 -  

CBM >25 - - /<21
h
 - />3.4 -  

CBM >40 - - /<20
h
 - />2.4 -  

BP >90 06
h
 09

h
/ - 1.7/ - 21h  

ChD >600 06
h
 08

h
/ - 0.07/ - 13h  

IMP-8  

CPME >1 >06
h
 13

h
/5d06

h
 105/244 2d  

CPME >4 >06
h
 13

h
/5d04

h
 56/46 2d  

CPME >10 >06
h
 12

h
/5d03

h
 29/14 2d  

CPME >30 >06
h
 <10

h
/5d02

h
 10/2.4 2d  

CPME >60 >06
h
 <10

h
/5d02

h
  5.3/1.2 2d  
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ACE       

SIS >10 05
h
 09

h
/ - 88/35 2d  

SIS >30 05
h
 08

h
/ - 38/8.2 2d  

SOHO  

EPHIN (INT) >50 06
h
 11

h
/05d03

h
 8/0.3  2d  

 

Differential fluxes of protons for the event of 1997 November 04  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  
CPME 1-2 06

h
 18

h
/05d21

h
 17,9/371 2d  

CPME   2-4.6 06
h
 14

h
/05d14

h
 15.1/42.1 2d  

CPME 4.6-15 06
h
 14

h
05d00

h
 2.9/3 2d  

CPME 15-25 06
h
 13

h
/05d00

h
 1.1/0.6 -  

CPME 25-48 06
h
 11

h
/ - 0.2/ - -  

CPME 48-96 06
h
 11

h
/ - 0.07/ - -  

CPME 96-145 06
h
 11

h
/ - 0.05/ - -  

CPME 145-440 06
h
 11

h
/ - 0.005/ - -  

SOHO  

LION 0.75-2 08
h
 14

h
/05d02

h
 103/261 2d  

LION 2-6 08
h
 14

h
/05d02

h
 32/46 2d  

EPHIN 4-8 06
h
 12

h
/05d03

h
 12.3/9.3 2d  

EPHIN 8-25 06
h
 11

h
/05d03

h
 3/1.1 2d  

EPHIN 25-41 06
h
 10

h
/05d03

h
 0.8/0,07 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References  

Lario D., R.G. Marsden, T.R. Sanderson et al., 1998.  

Mason G.M., C.M.S. Cohen, A.C. Cummings et al., 1999a. 

Mason G.M., C.M.S. Cohen, A.C. Cummings et al., 1999b. 

Möbius E., M. Popecki, B. Klecker et al., 1999. 

Leske R.A., R.A. Mewaldt, A.C. Cummings et al., 2001.  

Luhmann J.G., S.A. Ledvina, D. Odstrcil et al., 2010. 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1997 November 04  
 

1997       November  04                                ●                                 АR 8100            To event 335 
 

Hα 6563 Å 0554 0559 0648 S14 W34 3B CF 

1 – 12 keV 0552 0558 0648  X2.1 5.6E-2 

52.7 – 92.8 keV <060958 ~063020 064148  9 HXT Y 
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15.4 GHz 0556.0 0557.0 0607.0 U1.4 / 15 3.20  

8.8 GHz 0555.0 0557.0 0602.0  3.00  

5 GHz 0555.0 0557.0 0604.0  2.90  

2.7 GHz 0555.0 0557.0 0604.0  2.84  

1.4 GHz 0556.0 0557.0 0604.0  2.70  

610 MHz 0556.0 0557.0 0610.0  2.89  

410 MHz 0556.0 0558.0 0611.0  3.87  

245 MHz 0555.0 0558.0 0611.0  4.08  

DS II 30-230 0558  0607 SH 3  

DS II 30-50 0559  0606  3  

DS II 18-60 0600  0607 FN 3  

DS II 18-34 0607  0615 FN 3  

DS II 25-75 0608  0617 SH 3  

DS II 50-73 0608  0611  3  

DS IV 20-200 0606  >0709 FS 3  

DS III 25-410 0556  0558 G 3  

DS III 100-1200 0557  0602 G 2  

DS III 2000-4315 0817  0818 B 1  

DS V 35-85 0556  0614  3  

DS DCIM 1000-1525 0817  0822 G 1  

 
CME WL 0610 0785km/s -22.1 km/s

2
 360º 243º  
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Event 1997.11.06 – (1997-310) - GLE                                                          № 336 
 

Particle event: To(Ep>10 MeV) – 06d13
h 

  Tmax(Ep>10 MeV) – 7d02
h
, Jmax(Ep>10 MeV) – 430 /cm

2
.s.sr  

  Duration of the event – 7 days 

                          Quasimaximal energy of protons in the event – Eqm = 2900 MeV  
 

Sources: ● solar flare <06d11
h
22

m
, 2B/X9.4, S18W63, АR8100 

Main burst X-ray 1-8 Ǻ: onset – 06d11
h
49

m
, max – 06d11

h
55

m
, Jmax = 0.036 J/m

2  

CME: 06d12
h
10

m
, V= 1556 km/s, Δφ = 360º, dA = 262º  

▲SC 06d22
h
52

m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 1997 November 06  
 

1997, GOES + ACE
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1997, LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1997 November 06  
 

S/c, instruments Eр, MeV To Tmax 

 

Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES 9  

EPS >5 13
h 

7d07
h 

704 7d  

EPS  >10 13
h 

7d02
h 

432 7d  

EPS  >30 13
h 

21
h 

187 7d  

EPS >50 13
h 

18
h 

119 4d  

EPS >60 13
h 

18
h 

95 4d  

EPS >100 13
h 

16
h 

49 3d  

METEOR-2  

CBM >5 <13
h 

7d00
h 

2360 7d  

CBM >15 <13
h 

7d00
h 

740 7d  

CBM >25 <13
h 

7d00
h 

315 6d  

CBM >40 <13
h 

7d00
h 

119 4d  

BP >90 11
h 

- - -  

ChD >600 11
h 

- - -  

IMP-8  

CPME >1 12
h 

7d07
h 

1840 6d  

CPME >4 12
h 

7d06
h 

620 6d  

CPME >10 11
h 

23
h 

348 6d  

CPME >30 11
h 

18
h 

165 6d  

CPME >60 11
h 

18
h 

110 6d  

ACE  

SIS >10 12
h 

21
h 

670 6d  

SIS >30 12
h 

18
h 

370 6d  

SOHO  

EPHIN (INT) >50 13
h 

18
h 

84 6d  
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BALLOОNS  

Mo >1630  16
h
  0.023   

NM   

Network >433  14
h  

4.6   

Network >1000  14
h  

0.23   

Network >2000  14
h  

0.019   

Network >3700  14
h  

0.002   
 

Differential fluxes of protons for the event of 1997 November 06  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2  07d09
h 

700 6d  

CPME 2-4.6  07d07
h 

250 6d  

CPME 4.6-15  07d01
 h 

30 6d  

CPME 15-25  07d01
h 

11 6d  

CPME 25-48  07d00
h 

3 6d  

CPME 48-96  07d00
h 

0.8 6d  

CPME 96-145  07d01
h 

0.5 6d  

CPME 145-440  07d01
h 

0.12 6d  

SOHO  

LION 0.75-2 19
h 

07d06
h 

1560 6d  

LION 2-6 19
h 

07d06
h 

392 6d  

EPHIN 4-8 19
h 

07d06
h 

97 6d  

EPHIN 8-25 19
h 

07d02
h 

16 6d  

EPHIN 25-41 19
h 

07d02
h 

2.8 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1997 November 06 
 

1997          November 06                          ●                          АR 8100           To event 336 
 

Hα 6563 Å <1122 1156 1244 S18 W63 2B FH 

1 – 12 keV 1149 1155 1201  X9.4 3.6E-1 

53 – 93 keV 1151:12 ~1154 1213  1E+9 HXT2 Y 

 
15.4 GHz 1151 1153 1209 U1.4 / 15 4.04  

8.8 GHz 1151 1153 1212  4  

5 GHz 1151 1153 1210  3.79  

2.7 GHz 1151 1153 1216  3.53  

1.4 GHz 1152 1153 1219  3.3  

610 MHz 1151 1154 1217  3.7  

410 MHz 1149 1155 1216  3.58  

245 MHz 1149 1153 1220  4.73  

DS II 45-245 1153  1216  2  

DS IV 30-80 1152  1728  3  

DS IV 35-85 1152  1446  3  

DS IV 40-800 1152  ~1418 FS 3  

DS III 40-325 1134  1141 G 3  

DS III 40-800 1151  1152 G 3  

DS III 45-270 1151  1159 GG 3  

DS CONT 45-270 1152  >1308  3  

DS DCIM 2000-4295 1151  1220 GG 3  

DS DCIM 1000-2000 1152  1217 GG 3  

DS DCIM 800-1000 1152  1216  3  

 
CME WL 1210 1556 km/s -44.1km/s 360˚ 262˚  
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Event 1997.11.13 – (1997-317)                                                                     № 337 
 

Particle event: To(Ep>10 MeV) – 13d23
h
 

                          Tmax(Ep>10 MeV) – 14d04
h
, Jmax (Ep>10 MeV) – 1.3 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 170 MeV 
 

Sources:  back side solar flare event < 13d22
h
26

m
, AR8100, 5d behind W-limb 

CME: 13d22
h
26

m
, V = 546 km/s, Δφ = 288

o
; dA = 310

o
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1997 November 13  
 

1997, GOES + ACE
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1997, LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1997 November 13  
 

S/c, instruments Eр, MeV To 

 

Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 23
h
 14d04

h
 2.9 2d  

EPS  >10 23
h
 14d04

h
 1.3 2d  

EPS  >30 23
h
 14d00

h
 0.3 2d  

EPS >50 23
h
 14d00

h
 0.12 2d  

EPS >60 - 14d00
h
 0.08 2d  

EPS >100 - 22
h
 0.03 2d  

METEOR-2  

CBM >5 21
h
 22

h
 23,7 2d  

CBM >15 22
h
 14d00

h
 0.95 1d  

CBM >25 22
h
 14d00

h
 0.17 1d  

CBM >40 - - - -  

BP >90 - - - -  

ChD >600 - - - -  

IMP-8  

CPME >1 23
h
 14d06

h
 12.5 2d  

CPME >4 23
h
 14d03

h
 2.5 2d  

CPME >10 23
h
 14d02

h
 1.1 2d  

CPME >30 23
h
 14d01

h
 0.3 2d  

CPME >60 22
h
 14d00

h
 0.15 2d  

ACE       

SIS >10 21
h
 14d02

h
 2.5 2d  

SIS >30 22
h
 14d00

h
 0.5 2d  

SOHO  

EPHIN (INT) >50 23
 h
 14d00

h
 0.06  -  
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Differential fluxes of protons for the event of 1997 November 13  
 

S/c, 

instrument 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 23
h
 14d11

h
 8 3d  

CPME 2-4.6 23
h
 14d06

h
 2.2 3d  

CPME 4.6-15 21
 h
 14d02

h
 1.8 3d  

CPME 15-25 22
 h
 14d01

h
 0.05 3d  

CPME 25-48 18
 h
 14d01

h
 0.01 3d  

CPME 48-96 22
 h
 23

h
 0.004 3d  

CPME 96-145 20
 h
 14d01

h
 0.003 3d  

CPME 145-440 21
 h
 23

h
 0.002 3d  

SOHO  

LION 0.75-2 14d01
h
 14d06

h
 11 3d 1.1 

LION 2-6 23
h
 14d05

h
 2.5 3d 0.2 

EPHIN 4-8 23
h
 14d06

 h
 0.6 3.5d << 

EPHIN 8-25 23
h
 14d01

h
 0.1 3.5d << 

EPHIN 25-41 23
h
 14d00

h
 0.01 3.5d << 

EPHIN 41-53 - “- - “ - - “ - - “ - - “ - 
 

References  

Lario D., R.G. Marsden, T.R. Sanderson et al., 1998.  

Krucker S. and R.P. Lin, 2000.   
 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1997 November 13 
 

1997       November 13                                                 AR 8100                      To event 337  
 

Electromagnetic and corpuscular radiation it was not observed 

 
CME WL 2226 546km/s -7.4km/s 288˚ 310˚  

 

 

List 1997



49 

 

 

 

Events in 1998 

 
   Page 

1.  Event 1998.04.20 – (1998-110) № 338 .    .    .    .    .    .    .    50 

2.  Event 1998.04.30 – (1998-120) № 339 .    .    .    .    .    .    .    54 

3.  Event 1998.05.02 – (1998-122) № 340 .    .    .    .    .    .    .    59 

4.  Event 1998.05.06 – (1998-126) – GLE № 341 .    .    .    .    .    .    .    64 

5.  Event 1998.05.09 – (1998-129) № 342 .    .    .    .    .    .    .    69 

6.  Event 1998.06.16 – (1998-167) № 343 .    .    .    .    .    .    .    74 

7.  Event 1998.08.22 – (1998-234) № 344 .    .    .    .    .    .    .    78 

8.  Event 1998.08.24 – (1998-236) № 345 .    .    .    .    .    .    .    82 

9.  Event 1998.09.23 – (1998-266) № 346 .    .    .    .    .    .    .    86 

10.  Event 1998.09.30 – (1998-273) № 347 .    .    .    .    .    .    .    90 

11.  Event 1998.10.18 – (1998-291) № 348 .    .    .    .    .    .    .    94 

12.  Event 1998.11.06 – (1998-310) № 349 .    .    .    .    .    .    .    98 

13.  Event 1998.11.07 – (1998-311) № 350 .    .    .    .    .    .    .  103 

14.  Event 1998.11.14 – (1998-318) № 351 .    .    .    .    .    .    .  107 

15.  Event 1998.11.22 – (1998-326) № 352 .    .    .    .    .    .    .  111 

16.  Event 1998.11.24 – (1998-328) № 353 .    .    .    .    .    .    .  116 

 
 

Contents



50 

 

Event 1998.04.20 – (1998-110)                                                                           № 338 
 

Particle event: To(Ep>10 MeV) – 20d11
h
    

  Tmax1(Ep>10 MeV) – 21d06
h
, Jmax1(Ep>10 MeV) – 860 /cm

2
.s.sr 

  Tmax2(Ep>10 MeV) – 21d12
h
, Jmax2(Ep>10 MeV) – 1600 /cm

2
.s.sr 

                          Duration of the event – 7 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 440 MeV 

                                                                                                   – Eqm2 = 600 MeV 
 

Sources: ■ solar flare 20d09
h
38

m
, M1.4/EPL, s20w90, АR8194 ~2 days behind the W-limb.  

Main burst X-ray 1-8 Ǻ: onset – 20d09
h
38

m
, max – 20d10

h
21

m
, Ф = 0.061 J/m

2 

CME: 20d10
h
07

m
, V = 1863 km/s, Δφ = 165

o
; dA = 284

o
; 

ΔSC  23d18
h
25

m
  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 1998 April 20  

 

1998, ACE + GOES
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 April 20  
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 11
h 

21d06
h
/21d12

h 
1040/2120 7d  

EPS  >10 11
h 

21d06
h
/21d12

h 
860/1600 7d  

EPS  >30 11
h 

21d06
h
/21d12

h 
202/405 5d  

EPS >50 11
h 

21d06
h
/21d12

h 
47/108 4d  

EPS >60 11
h 

21d03
h
/21d12

h 
16.3/45 4d  

EPS >100 11
h 

21d00
h
/21d12

h 
2.1/6.6 3d  

METEOR-2  

CBM >5 11
h 

- /21d14
h 

- /19040
 

7.5d  

CBM >15 11
h 

- /21d14
h 

- /1640
 

5.5d  

CBM >25 11
h 

- /21d14
h 

        - /207 4.2d  

CBM >40 11
h 

- /21d14
h 

        - /90 3.4d  

BP >90 11
h 

- /21d12
h 

        - /2.5 2.2d  

ChD >600 - - /21d12
h 

        - /0.43 >6 h  

IMP-8  

CPME >1 10
h 

21d06
h
/21d13

h 
1360/2620 6d  

CPME >4 10
h 

21d06
h
/21d13

h 
1000/1910 6d  

CPME >10 10
h 

21d06
h
/21d13

h 
726/1300 6d  

CPME >30 10
h 

21d06
h
/21d13

h 
227/375 5d  

CPME >60 10
h 

21d06
h
/21d13

h 
86/150 4d  

ACE  

SIS >10 10
h 

21d03
h
/21d10

h 
725/1223 6d  

SIS >30 10
h 

21d03
h
/21d11

h 
220/351 5d  

List 1998



53 

 

SOHO  

EPHIN (INT) >50 11
h 

21d04
h
/21d12

h 
32/56 3.5d  

BALLOОNS  

Mi >122  21d(06
h
-06

h
) 4.1   

Mi >149  21d(06
h
-06

h
) 1.41   

Mi >206  21d(06
h
-06

h
) 0.34   

 

Differential fluxes of protons for the event of 1998 April 20  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura 

-tion 

Comments 

IMP-8  

CPME 1-2 11
h 

21
h
/21d13

h 
144/269 6d  

CPME   2-4.6 11
h 

21d06
h
/21d13

h 
89/203 6d  

CPME 4.6-15 11
h 

21d06
h
/21d13

h 
33/72 7d  

CPME 15-25 11
h 

21d06
h
/21d13

h 
33/60.6 7d  

CPME 25-48 11
h 

21d06
h
/21d13

h 
7.5/11.5 7d  

CPME 48-96 11
h 

21d06
h
/21d13

h 
1.1/1.9 7d  

CPME 96-145 11
h 

21d06
h
/21d13

h 
0.9/1.71 7d  

CPME 145-440 11
h 

21d06
h
/21d11

h 
0.09/0.125 7d  

SOHO  

LION 0.75-2  21d05
h
/21d11

h 
1670/2540 6d  

LION 2-6  21d04
h
/21d11

h 
261/406 6d  

EPHIN 4-8 11
h 

21d04
h
/21d11

h 
43/66 7d  

EPHIN 8-25 11
h 

21d04
h
/21d11

h 
21/29 7d  

EPHIN 25-41 11
h 

21d04
h
/21d12

h 
5.5/6 7d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References  

Timofeev V.E. and S.A. Starodubtsev, 1999. 

Dietrich W. and C. Lopate, 1999.  
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 April 20  
 

1998           April  20                          ■                               АR8194                To event 338  
 

Hα 6563 Å No Flare Patrol    

EPL 6563 Å <0931  >1000 S43 W90 3  

1 – 12 keV 0938 1021 1118  M1.4 6.1E-2 

23 – 33 keV 095035 095035 095037  71 HXT Y 

 
DS II 40-60 0956  ~0959 UE   

DS III 140-170 0937  0937 G   

DS III 110-140 0950  0955 G   

DS III 40-65 1007  1012 G   

DS CONT 45-55 0957  0958    

DS CONT 55-90 1003  ~1012    

DS UNCLF 110-140 0955  1001    

 
CME WL 1007 1863 km/s 43.5 km/s 165˚ 284˚  
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Event 1998.04.30 – (1998-120)                                                                            № 339 
 

Particle event:  To(Ep>10 MeV) – 30d02
h
 

                          Tmax1(Ep>10 MeV) – 30d15
h
, Jmax (Ep>10 MeV) – 1.3 /cm

2
.s.sr  

  Tmax2(Ep>10 MeV) – 01d15
h
, Jmax (Ep>10 MeV) – 1.2 /cm

2
.s.sr *) 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 65 MeV 

                                                                                                   – Eqm2 = 75 MeV 

                          *) Data from IMP-8 (CPME)                              
 

Sources: ● solar flare 29d16
h
00

m
, M6.8/3B, S16E22, АR8210 

Main burst X-ray 1-8 Ǻ: onset – 29d16
h
00

m
, max – 29d16

h
37

m
, Ф = 0.1 J/m

2
 

CME: 30d16
h
58

m
, V = 1374 km/s, Δφ = 360

o
, dA = 336

 o
  

SC 01d21
h
56

 m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 1998 April 30 
 

1998, ACE + GOES
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 April 30  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm2.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 01
h
 15

h
/ - 16/ - >2d  

EPS  >10 01
h
 15

h
/ - 1.3/ - >2d  

EPS  >30 - 15
h
/ - 0.07/ - -  

EPS >50 - 15
h
/ - 0.03/ - -  

EPS >60 - 15
h
/ - 0.01/ - -  

EPS >100 - 15
h
/ - 0.004/ - -  

IMP-8  

CPME >1 01
h
 15

h
/01d21

h
 1210/1050 2.5d  

CPME >4 01
h
 15

h
/01d19

h
 38/11.9 2.5d  

CPME >10 01
h
 15

h
/01d15

h
 2.4/1.2 2.5d  

CPME >30 01
h
 17

h
/01d09

h
 0.2/0.2 2.5d  

CPME >60 01
h
 17

h
/01d12

h
 0.1/0.1 2.5d  

ACE  

SIS >10 01
h
 16

h
/01d12

h
 1.24/1.25 2.5d  

SIS >30 01
h
 16

h
/01d13

h
 0.23/0.11 2.5d  

SOHO  

EPHIN (INT) >50 - - - -  
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Differential fluxes of protons for the event of 1998 April 30 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 00
h
 15

h
/01d21

h
 930/1040 2.5d  

CPME   2-4.6 01
h
 15

h
/01d21

h
 112/480 2.5d  

CPME 4.6-15 01
h
 15

h
/01d19

h
 2,4/0,6 2.5d  

CPME 15-25 01
h
 17

h
/01d08

h
 0,03/0,05 2.5d  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 01
h
 15

h
/01d21

h
 1110/1360 2.5d  

LION 2-6 01
h
 15

h
/01d21

h
 83/63 2.5d  

EPHIN 4-8 01
h
 14

h
/01d18

h
 5.3/1.5 2.5d  

EPHIN 8-25 01
h
 14

h
/01d15

h
 0.11/0.04 2.5d  

EPHIN 25-41 01
h
 14

h
/01d12

h
 0.002/0.0005 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 April 30  
 

1998     April  29                                           ●                  АR8210            To event 339  
 

Hα 6563 Å 1605 1630 2104 S16 E22 3B FTUZ 

1 – 12 keV 1606 1637 1659  M6.8 1.0E-1 

50 – 100 keV <163927 ~163931 1702  334 HXT Y 

 
5.4 GHz 1631 1631 1632  1.72  

8.8 GHz 1630 1631 1631  1.78  

6.7 GHz 1612.7 1630 1638.9  2.24  

5 GHz 1629 1630 1636 U2.7 P5 2.32  

2.7 GHz 1629 1630 1636  2  

1.4 GHz 1619 1624 1636  2.4  
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610 MHz 1624 1626 1636  2.7  

410 MHz 1624 1632 1636  2.67  

280 MHz 1623.4 1632 1710  2.94  

245 MHz 1627 1630 1636  3.15  

DS II 40-90 1622  1632 SH,H 3  

DS II 40-90 1637  1700 UE,H 3  

DS IV 40-800 1613  1702  3  

DS IV 35-85 1702  1720  3  

DS III 40-400 1607  1614 GG 3  

DS III 40-170 1700  1701 G 3  

DS V 30-80 1613  1619  2  

DS DCIM 450-750 1610  1610  2  

DS DCIM 800-2000 1613  1653 GG,FS 3  

DS DCIM 2000-4395 1613  1630 GG 2  

 
CME WL 1658 1374 km/s -44.8rm/s

2 
360˚ 336˚  
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Event 1998.05.02 – (1998-122)                                                                       № 340 
 

Particle event: To(Ep>10 MeV) – 02d14
h 

Tmax(Ep>10 MeV) – 02d16
h
, Jmax (Ep>10 MeV) – 130 /cm

2
.s.sr 

Duration of the event – 3 days 

Quasimaximal energy of protons in the event – Eqm = 800 MeV  
 

Sources: ● solar flare 02d13
h
31

m
, X1.1/3B, S15W15, АR8210 

Main burst X-ray 1-8 Ǻ: onset – 02d13
h
31

m
, max – 02d13

h
42

m
, Ф = 0.067 J/m

2 

CME: 02d14
h
06

m
, V = 0938 km/s, Δφ = 360

o
, dA = 331

o 

SC 03d17
h
43

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 May 02  
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 May 02  
 

S/c, instruments Eр,  

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 14
h 

16
h 

181 3d  

EPS  >10 14
h 

16
h 

130 3d  

EPS  >30 14
h 

16
h 

46 3d  

EPS >50 14
h 

16
h 

21 3d  

EPS >60 14
h 

16
h 

15 3d  

EPS >100 14
h 

15
h 

6.8     2d  

METEOR-2  

CBM >5 14
h 

16
h 

343 2.9d  

CBM >15 14
h 

17
h 

87 2.4d  

CBM >25 14
h 

17
h 

28 2d  

CBM >40 14
h 

15
h 

23 1.9d  

BP >90 14
h 

15
h 

>4.7 1.7d  

ChD >600 14
h 

<17
h 

0.19 1.1d  

IMP-8  

CPME >1 14
h 

21
h 

250 4d  

CPME >4 14
h 

19
h 

75 3d  

CPME >10 14
h 

18
h 

47 3d  

CPME >30 14
h 

17
h 

22 3d  

CPME >60 14
h 

16
h 

15 3d  
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ACE  

SIS >10 14
h 

17
h 

116 3d  

SIS >30 14
h 

16
h 

47 3d  

SOHO       

EPHIN (INT) >50 14
h 

16
h 

7.2 2,5d  

BALLOONS  

Mi >116  3d(07
h
-08

h
) 1.1  After  

Mi >136  3d(07
h
-08

h
) 0.61  maximum 

Mi >183  3d(07
h
-08

h
) 0.26   

NM  

Network >500  15
h 

0.25   

 

Differential fluxes of protons for the event of 1998 May 02  
 

S/c, 

instrument 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 14
h 

03d04
h 

131 3d  

CPME   2-4.6 15
h 

21
h 

29 3d  

CPME 4.6-15 14
h 

18
h 

2,9 3d  

CPME 15-25 15
h 

20
h 

1,4 3d  

CPME 25-48 15
h 

17
h 

0,8 3d  

CPME 48-96 14
h 

18
h 

0,5 2,8d  

CPME 96-145 14
h 

16
h 

0,08 2,8d  

CPME 145-440 14
h 

15
h 

0,03 2,8d  

SOHO  

LION 0.75-2 15
h 

21
h 

280 3,5d  

LION 2-6 15
h 

21
h 

67 4d  

EPHIN 4-8 14
h 

20
h 

6.5 3,5d  

EPHIN 8-25 15
h 

19
h 

1.3 3,5d  

EPHIN 25-41 14
h 

16
h 

0.22 3,5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 May 02  
 

1998          May  02                                      ●                            АR8210               To event 340 
 

Hα 6563 Å 1334 1342 1540 S15 W15 3B FZ 

1 – 12 keV 1331 1342 1351  X1.1 6.7E-2 

57 – 100 keV 133422 133730 >133742  524 HXT Y 

 
15.4 GHz 1337 1341 1513  3.11  

8.8 GHz 1337 1341 1513  3.23  

5 GHz 1335 1338 1513 U2.7 [P5] 3.26  

2.7 GHz 1337 1338 1513  3.11  

610 MHz 1334 1344 1513  4.34  

410 MHz 1334 1345 1505  4.3  

245 MHz 1333 1338 1511  4.15  

DS IV 35-85 1338  1723  3  

DS DCIM 800-2000 1334  1355 GG,FS,SP 3  

DS DCIM 2000-4395 1336  1348 GG,FS 3  

 
CME WL 1406 0938 km/s -28.8km/s

2 
360˚ 331˚  
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Event 1998.05.06 – (1998-126) – GLE                                                           № 341 
 

Particle event: To(Ep>10 MeV) – 06d08
h
 

                          Tmax(Ep>10 MeV) – 06d09
h
, Jmax (Ep>10 MeV) – 120 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 575 MeV 
 

Sources: ● solar flare 06d07
h
58

m
, X2.7/1N, S15W64, АR8210 

Main burst X-ray 1-8 Ǻ: onset – 06d07
h
58

m
, max – 06d08

h
09

m
, Ф = 0.21 J/m

2 

CME: 06d08
h
29

m
, V = 1099 km/s, Δφ = 190

o
, dA=309

o
; 

SC 08d09
h
52

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 May 06  
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 May 06  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 08
h 

10
h 

171 2d  

EPS  >10 08
h 

09
h 

120 2d  

EPS  >30 08
h 

09
h 

30.1 2d  

EPS >50 08
h 

09
h 

10.3 2d  

EPS >60 08
h 

09
h 

7.0 2d  

EPS >100 08
h 

09
h 

2.5 2d  

METEOR-2  

CBM >5 08
h 

09
h 

414 3d  

CBM >15 08
h 

09
h 

82 2d  

CBM >25 08
h 

09
h 

15 1.5d  

CBM >40 08
h 

09
h 

8,4 1d  

BP >90 08
h 

09
h 

1,7 1d  

ChD >600 - - - -  

IMP-8  

CPME >1 08
h 

11
h 

170 2.5d  

CPME >4 08
h 

10
h 

146 2.5d  

CPME >10 08
h 

09
h 

84 2.5d  

CPME >30 08
h 

09
h 

26.9 2.5d  

CPME >60 08
h 

09
h 

13.8 2.5d  

ACE  

SIS >10 08
h 

09
h 

402 2.5d  

SIS >30 08
h 

09
h 

103 2.5d  

SOHO       

EPHIN (INT) >50 09
h 

09
h 

15,4 2d  
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BALLOONS  

Mi >116  3d(07
h
-08

h
) 1.1   

Mi >136  3d(07
h
-08

h
) 0.61   

Mi >183  3d(07
h
-08

h
) 0.26   

NM  

Network >500  09
h 

0.039   
 

Differential fluxes of protons for the event of 1998 May 06  
 

S/c, 

instrument 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 11
h 

15
h 

187 3d  

CPME   2-4.6 08
h 

11
h 

27 3d  

CPME 4.6-15 08
h 

10
h 

9.3 3d  

CPME 15-25 08
h 

09
h 

4.65 3d  

CPME 25-48 08
h 

09
h 

0.65 3d  

CPME 48-96 08
h 

09
h 

0.12 3d  

CPME 96-145 08
h 

09
h 

0.15 3d  

CPME 145-440 08
h 

09
h 

0.02 2.5d  

SOHO  

LION 0,75-2 09
h 

16
h 

1140 3d  

LION 2-6 09
h 

14
h 

204 2.5d  

EPHIN 4-8 09
h 

11
h 

46 2.5d  

EPHIN 8-25 09
h 

11
h 

12.5 2.5d  

EPHIN 25-41 08
h 

10
h 

2,1 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 May 06  
 

1998                 May  06                     ●               АR8210                To event 341  
 

Hα 6563 Å 0801 0805 >0918 S15 W64  1N  

1 – 12 keV 0758 0809 0820  X2.7 2.1E-1 

57 – 100 keV 075728 080610 >090818  1020 HXT Y 

200 – 10000 keV 0808     GRS Y 
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15.4 GHz 801 807 824  3.18  

8.8 GHz 801 807 822 U2.8 P8.8 3.3  

5.7 GHz 646.1 809.2 <1030.1  3.06  

2.8 GHz 711 804 957  2.68  

1.4 GHz 801 804 828  2.71  

500 MHz 800 815 905  2.92  

410 MHz 801 811 828  3.08  

245 MHz 800 806 806  4.81  

200 MHz 803 806 811  2.97  

DS II 45-270 805  819 HARM 3  

DS IV 300-1100 810  817  2  

DS III 25-160 801  804 G 3  

DS CONT 45-65 801  802  2  

DS DCIM 800-2000 800  821 GG,FS,SP 3  

DS DCIM 2000-4395 801  828 GG,FS 3  

 
CME WL 0829 1099 km/s 24.5km/s

2 
190˚ 294˚  
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Event 1998.05.09 – (1998-129)                                                                        № 342 
 

Particle event: To(Ep>10 MeV) – 09d06
h
 

                          Tmax1(Ep>10 MeV) – 09d13
h
, Jmax1 (Ep>10 MeV) – 4.7 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 09d23
h
, Jmax2 (Ep>10 MeV) – 8.9 /cm

2
.s.sr 

                          Duration of the event – 2.5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 230 MeV 

                                                                                                   – Eqm2 = 230 MeV 
 

Sources: ■ solar flare 09d03
h
04

m
, M7.7/-, s15w90*, АR8210 ~ 1 day behind the W-limb; Main 

burst X-ray 1-8 Ǻ: onset – 09d03
h
04

m
, max – 09d03

h
40

m
, Ф = 0.11 J/m

2
 

CME: 09d03
h
35

m
, V = 2331 km/s, Δφ = 178

o
, dA = 262

o
;  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 May 09  
 

1998, ACE + GOES
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1998, SOHO (LION + EPHIN)

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

1,E+05

125 126 127 128 129 130 131 132 133 134 135

DoY 1998

J
p
 /
c
m

2
.s

.s
r.

M
e
V

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

J
p

(>
5

0
 M

e
V

) 
/c

m
2
.s

.s
r

0.75-2 MeV

2-6  MeV

4-8 MeV

8-25 MeV

25-41 MeV

> 50 MeV

Event 1998.05.09

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  

 
 

Integral fluxes of protons for the event of 1998 May 09  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 06
h
 13

h
/23

h
 7.3/19 2.5d  

EPS  >10 06
h
 13

h
/23

h
 4.7/8.9 2.5d  

EPS  >30 06
h
 13

h
/22

h
 1.3/1.4  2.5d  

EPS >50 06
h
 12

h
/20

h
 0.4/0.4  2.5d  

EPS >60 08
h
 12

h
/20

h
 0.24/0.25  2d  

EPS >100 08
h
 11

h
/20

h
 0.07/0.1  2d  

METEOR-2  

CBM >5 <17
h
 - /18

h
 - /28 3d  

CBM >15 <17
h
 - /18

h
 - /2.9 2d  

CBM >25 <17
h
 - /17

h
 - /0.18 1d  

CBM >40 <17
h
 - /17

h
 - /0.09 1d  

BP >90 - - - -  

ChD >600 - - - -  

IMP-8  

CPME >1 05
h
 12

h
/10d01

h
 17.2/105 5d  

CPME >4 05
h
 12

h
/10d01

h
 7.2/27 3.5d  

CPME >10 05
h
 12

h
/10d00

h
 4.0/7.3 3.5d  

CPME >30 05
h
 12

h
/21

h
 1.3/1.6 3.5d  

CPME >60 05
h
 12

h
/20

h
 0.8/0.7 3.5d  

ACE  

SIS >10 05
h
 12

h
/23

h
 4.8/10.7 2d  

SIS >30 05
h
 12

h
/19

h
 1.3/1.7 2d  
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SOHO  

EPHIN (INT) >50 04
h
 11

h
/21

h
 0.1/0.1 1d  

 

Differential fluxes of protons for the event of 1998 May 09 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 08
h
 - /10d01

h
 - /45 3.5d  

CPME   2-4,6 07
h
 - /10d01

h
 - /16 3.5d  

CPME 4,6-15 06
h
 - /10d00

h
 - /1.74 3d  

CPME 15-25 06
h
 - /10d00

h
 - /0.3 3d  

CPME 25-48 05
h
 - /21

h
 - /0.04 2.5d  

CPME 48-96 06
h
 - /17

h
 - /0.01 2.5d  

CPME 96-145 05
h
 - /21

h
 - /0.01 1.5d  

CPME 145-440 05
h
 - /11

h
 - /0.003 1.5d  

SOHO  

LION 0,75-2 05
h
 12

h
/10d01

h
 13/85 4d  

LION 2-6 06
h
 12

h
/10d01

h
 4/20 4d  

EPHIN 4-8 05
h
 11

h
/23

h
 0.9/5 4d  

EPHIN 8-25 05
h
 11

h
/21

h
 0.15/0.6 4d  

EPHIN 25-41 05
h
 11

h
/21

h
 0.026/0.04 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 May 09  
 

1998          May  09                                ■                  АR8210                    To event 342  
 

Hα 6563 Å No Flare Patrol s15w90*   

1 – 12.5 keV 0304 0340 0355  M7.7 1.1E-1 

57 – 100 keV 031733 032641 045755  673 HXT, Y 

57 – 100 keV 031733 032641 045755  243 HXT Y 

 
8.8 GHz 0323 0323 0325  1.79  

5 GHz 0323 0323 0332  2.18  

2.7 GHz 0322 0323 0347 [P2.7] 2.38  

1.4 GHz 0322 0324 0346  2.23  

245 MHz 0323 0324 0330  2.53  

DS II 23-75 0326  0329 FN 3  

DS II 50-150 0326  0329 SH 3  

DS III 30-80 0314  0331  3  

DS III 18-310 0322  0328 G 2  
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15.4 GHz 0335 0336 0339  1.72  

8.8 GHz 0335 0337 0339  1.89  

5.7 GHz 0310 0337 0353  2.1  

5 GHz 0323 0337 0347  2.28  

610 MHz 0323 0345 0352 P0.6 3.4  

410 MHz 0323 0345 0352  3.15  

DS II 20-75 0331  0341 FN 3  

DS II 40-150 0331  0342 SH 3  

DS IV 200-1000 0323  0350  2  

DS IV 30-80 0331  0413  3  

DS III 25-75 0320  0348 N 2  

 
CME WL 0335 2331km/s -140.5km/s

2 
178˚ 275˚  

 

* − probable localization of the flare event 
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Event 1998.06.16 – (1998-167)                                                                        № 343 
 

Particle event: To(Ep>10 MeV) –  16d21
h
 

                          Tmax1(Ep>10 MeV) –17d09
h
, Jmax1 (Ep>10 MeV) – 1.3 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) –18d02
h
, Jmax2 (Ep>10 MeV) – 1.4 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 80 MeV 

                                                                                                   – Eqm2 = 75 MeV 
 

Sources:  solar flare 16d18
h
03

m
, M1.0/ -, s22w90*, АR8232 ~ 1 day behind the W-limb; Main 

burst X-ray 1-8 Å: onset – 16d18
h
 03

m
, max – 16d18

h
 42

m
, Ф = 0.037 J/m

2 

CME: 16d18
h
27

m
, V = 1484 km/s, Δφ = 281

o
, dA = 278

o
; 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 1998 June 16 
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 June 16  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-9  

EPS >5 - 17d09
h
/18d05

h
 2.9/3.5 3d  

EPS  >10 - 17d09
h
/18d02

h
 1.3/1.4  3d  

EPS  >30 - 17d09
h
/18d02

h
 0.15/0.22  2d  

EPS >50 - 17d04
h
/18d02

h
 0.06/0.07  2d  

EPS >60 - 17d04
h
/18d02

h
 0.04/0.04 -  

EPS >100 - - - -  

IMP-8  

CPME >1 20
h
 17d10

h
/18d01

h
 157/200 6d  

CPME >4 20
h
 17d10

h
/18d01

h
 5.5/6 5d  

CPME >10 20
h
 17d10

h
/18d01

h
 1.2/1.2 5d  

CPME >30 20
h
 17d10

h
/18d01

h
 0.13/0.3 2d  

CPME >60 20
h
 17d09

h
/18d01

h
 0.06/0.05 2d  

ACE  

SIS >10 20
h
 17d10

h
/18d01

h
 2.2/1.5 2d  

SIS >30 20
h
 17d10

h
/18d01

h
 0,6/0.2 2d  

SOHO  

EPHIN (INT) >50 - - - -  
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Differential fluxes of protons for the event of 1998 June 16 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 23
h
 18d01

h
/18d23

h
 178/184 4.5d  

CPME   2-4.6 23
h
 17d11

h
/18d23

h
 12.5/8.6 4.5d  

CPME 4.6-15 21
h
 18d01

h
/ - 0.3/ - 4.5d  

CPME 15-25 23
h
 17d15

h
/ - 0.05/ - 4.5d  

CPME 25-48 23
h
 17d23

h
/ - 0.01/ - 4.5d  

CPME 48-96      

CPME 96-145      

CPME 145-440      

SOHO  

LION 0,75-2 23
h
 17d16

h
/18d23

h
 330/225 5d  

LION 2-6 23
h
 17d16

h
/18d23

h
 26/9.8 5d  

EPHIN 4-8 21
h
 17d10

h
/18d03

h
 1.2/0.8 5d  

EPHIN 8-25 20
h
 17d10

h
/18d03

h
 0.09/0.1 5d  

EPHIN 25-41 20
h
 17d10

h
/18d03

h
 0.004/0.003 5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 June 16 
 

1998                June  16                             ■                    АR8232                   To event 343  
 

Hα 6563 Å No Flare 

LPS 6563 Å 1956  2202 S17 W90   

1 – 12 keV 1803 1842 1928 s22w90* M1.0 3.7E-2 

 
CME WL 1827 1484 km/s -74.7km/s

2 
341˚ 278˚  

* − probable localization of the flare event 
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Event 1998.08.22 – (1998-234)                                                                       № 344 
 

Particle event: To(Ep>10 MeV) – 22d06
h
 

                          Tmax1(Ep>10 MeV) – 23d00
h
, Jmax1(Ep>10 MeV) – 1.7 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 23d08
h
, Jmax1(Ep>10 MeV) – 1.5 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 80 MeV 

                                                                                                   – Eqm2 = 85 MeV 
 

Sources: ●  solar flare 21d23
h
57

m
, M9.0/2B, N42E51, АR8307 

Main burst X-ray 1-8 Ǻ: onset – 21d23
h
57

m
, max – 22d00

h
09

m
, Ф = 0.061 J/m

2
 

CME: gap 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 1998 August 22  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

Integral time-of-maximum proton spectrum  
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Integral fluxes of protons for the event of 1998 August 22  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 06
h
 23d00

h
/23d08

h
 7/7.6 2d  

EPS  >10 06
h
 23d00

h
/23d08

h
 1.7/1.5 2d  

EPS  >30 06
h
 23d00

h
/23d09

h
 0.14/0.1 1d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

IMP-8  

CPME >1 06
h
 23d00

h
/23d08

h
 146/165 3d  

CPME >4 06
h
 23d00

h
/23d08

h
 13.6/14.4 3d  

CPME >10 06
h
 23d00

h
/23d08

h
 2.15/2.25 3d  

CPME >30 06
h
 23d00

h
/23d08

h
 0.16/0.2 2d  

CPME >60 06
h
 23d00

h
/23d08

h
 0.07/0.11 2d  

ACE  

SIS >10 06
h
 23d00

h
/23d08

h
 2.3/2.6 2d  

SIS >30 06
h
 23d01

h
/23d08

h
 0.3/0.45 2d  

 

Differential fluxes of protons for the event of 1998 August 22 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 - - /23d08
h
 - /110 -  

CPME   2-4.6 - - /23d08
h
 - /18.5 -  

CPME 4.6-15 - - /23d07
h
 - /0.9 -  

CPME 15-25 - - /23d07
h
 - /0.06 -  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  No data    
 

 

 

 
 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 August 22 
 

1998          August  22                      ●                      АR8307                 To event 344 
 

Hα 6563 Å <0009 0016 >0140 N42 E51 2B  

1 – 12 keV 2357 0009 0016  M9.0 6.1E-2 
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15.4 GHz 2359.0 0003.0 0017.0 2.8 / 15 3.20  

8.8 GHz 2359.0 0003.0 0013.0  2.89  

2.8 GHz 2358.0 0000.0 0100.0  2.19  

DS II 20-120 0005  0023 FN 3  

DS II 40-280 0005  0017 SH 3  

DS IV 30-80 0004  0129  2  

DS III 18-300 0007  0009 G 2  

 
CME WL      gap 
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Event 1998.08.24 – (1998-236)                                                                        № 345 
 

Particle event: To(Ep>10 MeV) – 24d23
h
 

                          Tmax1(Ep>10 MeV) – 25d02
h
, Jmax1(Ep>10 MeV) – 96 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 26d07
h
, Jmax2(Ep>10 MeV) – 320 /cm

2
.s.sr 

                          Duration of the event – 6 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 720 MeV 

                                                                                                   – Eqm2 = 310 MeV 
 

Sources: ●  solar flare 24d21
h
48

m
, 3B/X1.0, N35E09, АR8307 

Main burst X-ray 1-8 Ǻ: onset – 24d21
h
50

m
, max – 24d22

h
12

m
, Ф = 0.16 J/m

2 

CME: gap  
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 August 24  
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1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

233 234 235 236 237 238 239 240 241 242 243 244

 DoY 1998

G
O

E
S

, 
J
p

 /
c
m

2
.s

.s
r

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

A
C

E
, 
J
p

 /
c
m

2
.s

.s
r

5 MeV

10 MeV

30 MeV

50 MeV

60 MeV

100 MeV

ACE>10 MeV

ACE>30 MeV

Event 1998.08.24

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

Integral time-of-maximum proton spectrum  
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Integral fluxes of protons for the event of 1998 August 24  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 23
h 

25d02
h
/26d07

h 
158/1730 6d  

EPS  >10 23
h 

25d02
h
/26d07

h 
96/320 6d  

EPS  >30 23
h 

25d02
h
/26d04

h 
25/34 3d  

EPS >50 23
h 

25d02
h
/26d04

h 
10/6.7 2d  

EPS >60 23
h 

25d02
h
/26d04

h 
7.5/3 2d  

EPS >100 23
h 

25d01
h
/26d04

h 
3.2/0.3 2d  

METEOR-2  

CBM >5 - - - -  

CBM >15 - - - -  

CBM >25 23
h 

25d < 22
h
/- >19/ - 5d  

CBM >40 23
h 

25d < 21
h
/- >18.5/ - 3d  

BP  >90 - 25d < 21
h
/- >0.7/ -  -  

ChD   >600 - - - -  

POES-15  

MEPED >0.24 23
h 

25d00
h
/26d07

h 
630/108600 -  

MEPED  >0.8 23
h 

25d00
h
/26d07

h 
460/28000 -  

MEPED >2.5 23
h 

25d00
h
/26d07

h 
350/8000 -  

MEPED >6.9 23
h 

25d00
h
/26d07

h 
300/700 -  

MEPED >16 23
h 

25d00
h
/26d07

h 
65.1/135.1 -  

MEPED >36 23
h 

25d00
h
/26d07

h 
30/20.5 -  

MEPED >70 23
h 

25d00
h
/26d07

h 
5.23/1.25 -  

MEPED >140 23
h 

25d00
h
/26d07

h 
2.24/0.28 -  

IMP-8  

CPME >1 >20
h 

25d08
h
/26d07

 h 
1180/16000 7d  

CPME >4 >20
h 

25d08
h
/26d07

 h 
270/2590 7d  

CPME >10 >20
h 

25d08
h
/26d07

 h 
90/455 5d  

CPME >30 >20
h 

25d08
h
/26d07

 h 
20,3/50, 4d  

CPME >60 >20
h 

25d08
h
/26d07

 h 
10.5/29 4d  

ACE  

SIS >10 23
h 

25d03
h
/ - 150/ - -  

SIS >30 23
h 

25d01
h
/ - 42/ - -  

BALLOОNS  

Mi >154  25d(08
h
-09

h
)/ - 2.7/ -   

Mi >215  25d(08
h
-09

h
)/ - 0.8/ -   

Mi >357  25d(08
h
-09

h
)/ - 0.16/ -   

Mi >150  - /26d(07
h
-07

h
) - /0.2   

Mi >164  - /26d(07
h
-07

h
) - /0.14   

Mi >189  - /26d(07
h
-07

h
) - /0.05   

NM  

Network >500  25d01
h
/ - 0.22/ -   

 

 

Differential fluxes of protons for the event of 1998 August 24  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  
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CPME 1-2 >20
h 

25d08
h
/26d07

h 
479/8340 6d  

CPME   2-4.6 >20
h 

25d08
h
/26d07

h 
192/2220 6d  

CPME 4.6-15 >20
h 

25d08
h
/26d07

h 
17,4/179 6d  

CPME 15-25 >20
h 

<25d04
h
/26d07

h 
3,4/14,7 2d  

CPME 25-48 >20
h 

<25d04
h
/26d07

h 
0,5/1,0 2d  

CPME 48-96 >20
h 

<25d04
h
/26d07

h 
0,14/0,6 2d  

CPME 96-145 >20
h 

<25d04
h
/26d07

h 
0,09/0,12 2d  

CPME 145-440 >20
h 

<25d04
h
/26d07

h 
0,01/0,003 2d  

SOHO  No data    
 

References  

Dietrich W. and C. Lopate, 1999.  

Leske R.A., R.A. Mewaldt, .C. Cummings et al., 2001. 

Struminsky A.B, 2003. 

Miroshnichenko L.I. and J. Perez-Peraza. 2008.  
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 August 24 
 

1998         August  24                   ●                      АR8307                   To event 345 
 

Hα 6563 Å 2148 2204 >25
d
 0108 N35 E09 3B T 

1 – 12 keV 2150 2212 2235  X1.0 1.6E-1 

53 – 93 keV <2218 ~2218 2248  894 HXT Y 

 
15.4 GHz 2200.0 2203.0 2302.0  3.08  

8.8 GHz 2200.0 2203.0 2302.0  3.32  

5 GHz 2159.0 2203.0 2231.0 U0.6 P5 3.69  

2.8 GHz 2150.0 2205.0 >2232.0  3.43  

1.4 GHz 2157.0 2210.0 2231.0  2.97  

610 MHz 2159.0 2203.0 2235.0  2.46  

410 MHz 2158.0 2203.0 2236.0  2.70  

245 MHz 2158.0 2203.0 2302.0  2.92  

DS II 18-140 2203  2218 SH,H 3  

DS IV 20-200 2203  >2400 FS 2  

DS III 70-700 2158  2205 G 2  

 
CME WL      gap 
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Event 1998.09.23 – (1998-266)                                                                     № 346 
 

Particle event: To(Ep>10 MeV) – 23d13
h
 

                          Tmax(Ep>10 MeV) – 25d01
h
, .Jmax (Ep>10 MeV) – 22 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 75 MeV 
 

Sources: ● solar flare 23d06
h
40

m
, M7.1/3B , N19E09, АR8340 

Main burst X-ray 1-8 Ǻ: onset – 23d06
h
40

m
, max – 23d07

h
 13

m
, Ф = 0.12 J/m

2
 

CME: gap 

▲SC 24d23
h
45

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 September 23  
 

1998, ACE + GOES
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

 

Integral time-of-maximum proton spectrum  
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Integral fluxes of protons for the event of 1998 September 23  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 13
h
 25d01

h
 324 3d  

EPS  >10 13
h
 25d01

h
 22 3d  

EPS  >30 - - - -  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-15  

MEPED >0.24  25d01
h
 43280   

MEPED >0.8  25d01
h
 6880   

MEPED >2.5  25d01
h
 1290   

MEPED >6.9  25d01
h
 40   

MEPED >16  25d01
h
 1.9   

MEPED >36  - -   

MEPED >70  - -   

MEPED >140  - -   

IMP-8  

CPME >1 13
h
 25d01

h
 14100 6d  

CPME >4 13
h
 25d01

h
 826 6d  

CPME >10 13
h
 25d01

h
 29 6d  

CPME >30 13
h
 25d01

h
 1.6 6d  

CPME >60 13
h
 25d01

h
 1.4 6d  

ACE  

SIS >10 13
h
 25d00

h
 21 3d  

SIS >30 13
h
 24d19

h
 0.36 3d  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 1998 September 23  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 24d15
h
 25d00

h
 9.4·10

3
 7d  

CPME   2-4.6 24d15
h
 25d01

h
 1.6·10

3
 7d  

CPME 4.6-15 24d16
h
 25d01

h
 54.8 7d  

CPME 15-25 24d17
h
 25d01

h
 0.4 -  

CPME 25-48 24d18
h
 26d00

h
 0.007 -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  No data    
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 September 23  
 

1998          September  23                      ●                     АR8340                   To event 346  
 

Hα 6563 Å 0643 0701 0937 N19E09 3B CEFHU 

1 – 12 keV 0640 0713 0731  M7.1 1.2E-1 

53 – 93 keV >070434 ~070436 >112234  697 HXT Y 

 
15.4 GHz 0652.0 0656.0 0723.0  3.00  

8.8 GHz 0651.0 0656.0 0741.0  3.18  

5 GHz 0649.0 0656.0 0755.0  3.15  

2.8 GHz 0620.0 0701.0 0809.0 [U2.8 P8.8] 3.05  

1.4 GHz 0647.0 0654.0 0743.0  3.15  

610 MHz 0652.0 0656.0 0747.0  3.26  

410 MHz 0652.0 0709.0 0748.0  3.32  

245 MHz 0655.0 0711.0 0747.0  3.53  

204 MHz 0653.5 0714.0 0724.5  2.70  

DS II 40-280 0656  ~0719 SH,H 3  

DS II 18-50 0704  0714 FN 2  

DS IV 30-900 0653  >0725  2  

DS III 200-800 0722  0723 B 2  

DS DCIM 800-2000 0643  0737 GG,SP 3  

DS DCIM 2000-4395 0717  0742 GG 2  

 
410 MHz 0814.0 0818.0 0820.0  3.11  

245 MHz 0815.0 0818.0 0820.0  3.57  

DS DCIM 800-2000 0801  0835 GG  3  

 
CME WL      gap 
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Event 1998.09.30 – (1998-273)                                                                       № 347 
 

Particle event: To(Ep>10 MeV) – 30d14
h
 

                          Tmax(Ep>10 MeV) – 30d23
h
, Jmax (Ep>10 MeV) – 785 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 600 MeV 
 

Sources: ● solar flare 30d13
h
08

m
, M2.8/2N, N23W78, АR8340 

Main burst X-ray 1-8Å: onset – 30d13
h
08

m
, max – 30d13

h
50

m
, Ф = 0.11 J/m

2
 

CME: gap 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 September 30  
 

1998, ACE + GOES
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

 

Integral time-of-maximum proton spectrum  
 

 
 

 

List 1998



92 

 

Integral fluxes of protons for the event of 1998 September 30  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 14
h
 01d03

h
 1620  3d  

EPS  >10 14
h
 23

h
 785  3d  

EPS  >30 14
h
 20

h
 90  3d  

EPS >50 14
h
 19

h
 24  2d  

EPS >60 14
h
 19

h
 12.5  2d  

EPS >100 14
h
 19

h
 2.7  1d  

POES-15  

MEPED >0.24 - 21
h 

3050 -  

MEPED >0.8 - 20
h 

2970 -  

MEPED >2.5 - 19
h 

2500 -  

MEPED >6.9 - 18
h 

1590 -  

MEPED >16 - 18
h 

480 -  

MEPED >36 - 17
h 

97 -  

MEPED >70 - 17
h 

4.8 -  

MEPED >140 - 16
h 

1.15 -  

IMP-8  

CPME >1 14
h
 21

h
 1500 5d  

CPME >4 14
h
 21

h
 910 5d  

CPME >10 14
h
 21

h
 460 5d  

CPME >30 14
h
 20

h
 95 3d  

CPME >60 14
h
 20

h
 36 3d  

ACE  

SIS >10 14
h
 20

h
 685 3d  

SIS >30 14
h
 19

h
 144 3d  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 1998 September 30  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 15
h
 01d15

h
 2000 7d  

CPME   2-4.6 15
h
 01d15

h
 603 7d  

CPME 4.6-15 15
h
 21

h
 48 7d  

CPME 15-25 15
h
 21

h
 23 4d  

CPME 25-48 15
h
 20

h
 3.1 3d  

CPME 48-96 15
h
 19

h
 0.37 2d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  Data absent    
 

References  

Dietrich W. and C. Lopate, 1999. 

Reames D.V., C.K. Ng, and A.J. Tylka, 2000.  

Leske R.A., R.A. Mewaldt, C. Cummings et al., 2001.  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 September 30  
 

1998        September 30                          ●                  АR8340                    To event 347  
 

Hα 6563 Å 1402 1434 1542 N23 W78 2N FY 

1 – 12 keV 1308 1350 1448  M2.8 1.1E‒1 

57-100 keV <1314 ~1343 >1344  354 HXT Y 

 
15.4 GHz 1327.0 1331.0 0000.0  2.04  

8.8 GHz 1325.0 1331.0 1350.0  2.49  

5 GHz 1317.0 1334.0 1405.0 U0.4 P2.7 - 5 2.65  

2.7 GHz 1312.0 1330.0 1405.0  2.69  

1.4 GHz 1317.0 1332.0 1405.0  2.46  

610 MHz 1312.0 1317.0 0000.0  2.26  

410 MHz 1312.0 1317.0 1410.0  1.81  

245 MHz 1310.0 ~1329.0 1405.0  2.54  

245 MHz 1251.0 1329.0 0000.0  2.54  

DS II 35-85 1322  1330  3  

DS IV 40-800 1310  ~1500  3  

DS III 40-90 1307  1312 G 2  

DS V 30-63 1308  1315  2  

DS DCIM 800-2000 1308  1355 GG 3  

DS DCIM 2000-4400 1309  1355 GG 3  

 
CME WL      gap 
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Event 1998.10.18 – (1998-291)                                                                       № 348 
 

Particle event: To(Ep>10 MeV) – 18d22
h
 

                          Tmax1(Ep>10 MeV) – 19d02
h 

 Jmax1(Ep>10 MeV) – 1.8 /cm
2
.s.sr 

                          Tmax2(Ep>10 MeV) – 19d06
h 

 Jmax2(Ep>10 MeV) – 2.3 /cm
2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 140 MeV 

                                                                                                   – Eqm2 =   80 MeV  
 

Sources:  o DSF 15d<10
h
05

m
, N19E10, 27

o 
  

o solar flare 18d01
h
38

m
, M2.4/2B, N16W53, АR8358 

Main burst X-ray 1-8Å: onset – 18d01
h
38

m
, max – 18d01

h4
5

m
, Ф = 0.001 J/m

2
 

CME: 15d10
h
05

m
, V = 199 km/s, Δφ = 360

o
, dA = 264

 o 

▲SC 18d19
h
52

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 October 18 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 October 18 
 

S/c, instrument Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 22
h 

19d02
h
/19d09

h 
2.8/5.3 2d  

EPS  >10 22
h 

19d02
h
/19d06

h 
1.8/2.3 2d  

EPS  >30 22
h 

19d02
h
/19d06

h 
0.38/0.25 1d  

EPS >50 23
h 

19d01
h
/19d06

h 
0.13/0.07 1d  

EPS >60 23
h 

19d01
h
/19d06

h 
0.08/0.04 1d  

EPS >100 23
h 

19d01
h
/ - 0.03/ - 1d  

IMP-8  

CPME >1 22
h 

19d02
h
/19d09

h 
5/77 2d  

CPME >4 22
h 

19d02
h
/19d06

h 
2.8/18.8 2d  

CPME >10 22
h 

19d02
h
/19d06

h 
1.7/5.1 2d  

CPME >30 22
h 

19d01
h
/19d06

h 
0.6/0.8 2d  

CPME >60 22
h 

19d01
h
/19d06

h 
0.4/0.4 2d  

ACE       

SIS >10 22
h 

19d01
h
/19d06

h 
1.75/5.3 2d  

SIS >30 22
h 

19d01
h
/19d06

h 
0.7/1 2d  

SOHO  

EPHIN (INT) >50 - - - -  
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Differential fluxes of protons for the event of 1998 October 18 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 19d06
h 

- /19d06
h 

- /33 2d  

CPME   2-4.6 19d03
h 

- /19d06
h - /12 2d  

CPME 4.6-15 21
h 

19d02
h
/19d06

h 0.1/1.2 2d  

CPME 15-25 22
h 

19d02
h
/19d06

h 
0.07/0.2 2d  

CPME 25-48 21
h 

19d01
h
/19d06

h 
0.02/0.02 2d  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 19d05
h 

- /19d07
h 

- /6.1 1.5d  

LION 2-6 19d05
h 

- /19d07
h 

- /1.4 1.5d  

EPHIN 4-8 23
h 

19d01
h
/19d06

h 
0.2/2.6 2.5d  

EPHIN 8-25 22
h 

19d01
h
/19d06

h 
0.06/0.3 2.5d  

EPHIN 25-41 22
h 

19d01
h
/19d06

h 
0.01/0.017 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 October 18 
 

1998              October  15                ○                          AR                         To event 348 
 

DSF 6562 Å <1005  <1101 N19E10 27
o
 * 

1 – 12 keV       

 
CME WL 15

d
 1004 0199 km/s 3.2 km/s 360

o
 264

 o
  

 

The spacecraft detected an interplanetary shock passage at 18/1902UT related to a halo-CME produced by a 

large filament disappearance on 15 October ‒ PRF1207, 1208.  

 

 

1998      October 18               ○                             AR8358                         To event 348  
 

Hα 6563 Å 0142 0144 0202 N16 W53 2B EFH 

1 – 12 keV 0138 0145 0152  M2.4 9.9E–3 
 

410 MHz 0158 0318  85 110  
 

CME WL      gap 
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Event 1998.11.06 – (1998-310)                                                                     № 349 
 

Particle event: To(Ep>10 MeV) – 06d03
h
 

                          Tmax(Ep>10 MeV) – 06d12
h
, Jmax(Ep>10 MeV) – 4.6 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 75 MeV  
 

Sources: ● solar flare 05d19
h
00

m
, M8.4/2B, N22W18, АR8375  

Main X-ray burst 1-8 Ǻ: onset – 05d19
h
 00

m
, max – 05d19

h
55

m
, Ф = 0.11 J/m

2
  

CME:05d20
h
44

m
, V = 1118 km/s , Δφ = 360

o
, dA = 300

o 

ΔSC 07d08
h
15

 m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 November 06  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 1998 November 06 
 

S/c, instrument Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h 

12
h 

50.5 1.5d  

EPS  >10 03
h 

12
h 

4.6 1.5d  

EPS  >30 03
h 

12
h 

0.12 1.5d  

EPS >50 03
h 

11
h 

0.05 1.5d  

EPS >60 03
h 

11
h 

0.02 1.5d  

EPS >100 - - - -  

POES-15  

MEPED >0.24 - 12
h 

4360 1.5d  

MEPED >0.8 - 12
h 

2890 1.5d  

MEPED >2.5 - 12
h 

760 1.5d  

MEPED >6.9 - 12
h 

16 1.5d  

MEPED >16 - 12
h 

1 1.5d  

MEPED >36 - 12
h 

0.2 1.5d  

MEPED >70 - -
 

- -  

MEPED >140 - 
                

-
 

-. -  

IMP-8  

CPME >1 01
h 

12
h 

1790 1.5d  

CPME >4 01
h 

12
h 

110 1.5d  

CPME >10 01
h 

12
h 

4.5 1.5d  

CPME >30 01
h 

12
h 

0.2 1.5d  

CPME >60 01
h 

12
h 

0.1 -  

ACE  

SIS >10 07
h 

10
h 

6 1.5d  

SIS >30 07
h 

08
h 

0.15 1.5d  

SOHO  

EPHIN (INT) >50 - -
  

- -  
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Differential fluxes of protons for the event of 1998 November 06 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 01
h 

12
h 

754 1.5d  

CPME   2-4.6 01
h 

12
h 

173 1.5d  

CPME 4.6-15 01
h 

12
h 

6.7 1.5d  

CPME 15-25 01
h 

12
h 

0.05 1.5d  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 02
h 

17
h 

200 2d  

LION 2-6 01
h 

17
h 

30.2 2d  

EPHIN 4-8 00
h 

16
h 

24.8 1.5d  

EPHIN 8-25 00
h 

12
h 

0.58 1.5d  

EPHIN 25-41 - - - -  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 November 06 
 

1998          November 05                   ●                         АR8375                 To event 349  
 

Hα 6563 Å <1839* 1950 >2334 N22 W18 2B T 

1 – 12 keV 1900 1955 2012  M8.4 1.1E–1 

>300 keV keV 193749 194343 201520  742.61 BATS C 

 
15.4 GHz 1941.0 1944.0 2048.0  2.72  

8.8 GHz 1941.0 1943.0 2006.0  2.94  

6.7 GHz 1937.9 1952.2 2046.9 U0.6 P6.7 3.19  

5 GHz 1941.0 1952.0 2053.0  2.94  

2.7 GHz 1941.0 1952.0 2055.0  2.60  

1.4 GHz 1942.0 1946.0 2055.0  2.18  

610 MHz 1945.0 1954.0 2055.0  1.84  

410 MHz 1944.0 1945.0 2053.0  2.34  

280 MHz 1951.0 2005.2   2.59  

DS II 25-75 1951  1957  2  
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8.8 GHz 2026.0 2027.0 2045.0  1.98  

5 GHz 2016.0 2026.0 2047.0 U0.6 P1.4-5 2.11  

2.7 GHz 2016.0 2035.0 2047.0  2.04  

1.4 GHz 2015.0 2026.0 2047.0  2.04  

610 MHz 2025.0 2027.0 2047.0  1.71  

410 MHz 2015.0 2015.0 2047.0  1.87  

280 MHz 1951.0 2005.2   2.59  

DS IV 25-300 <2015  2142  2  

DS III 18-180 2017  2037 N 2  

DS CONT 25-55 2010  0337  1  

 
CME WL 2044 1118 km/s -24.0 km/s

2 
360˚ 300˚  

 

* ‒ No Flare Patrol 5
d
 1729 – 1839  
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Event 1998.11.07 – (1998-311)                                                                        № 350 
 

Particle event:  To(Ep>10 MeV) – 07d12
h
  

                          Tmax1(Ep>10 MeV) – 07d14
h
, Jmax1 (Ep>10 MeV) – 2.8 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 08d02
h
, Jmax2 (Ep>10 MeV) – 6 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 75 MeV  

                                                                                                   – Eqm2 = 80 MeV 
 

Sources: ● solar flare 07d11
h
06

m
, M2.4/SN, N14W43, АR8375  

Main X-ray burst 1-8 Ǻ: onset – 07d11
h
02

m
, max – 07d11

h
06

m
, Ф = 0.005 J/m

2
 

CME: 07d11
h
54

m
, V = 0632 km/s, Δφ = 360˚, dA = 258˚ 

▲SC 08d04
h
51

m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 November 07 
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 1998 November 07 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h
 14

h
/08d02

h
 15.3/36 3d  

EPS  >10 12
h
 14

h
/08d02

h
 2.8/6 3d  

EPS  >30 12
h
 14

h
/08d01

h
 0.25/0.22 3d  

EPS >50 12
h
 14

h
/ - 0.03/0.02 2d  

EPS >60 - - - -  

EPS >100 - - - -  

POES-15  

MEPED >0.24 - - /08d03
h
 - /5338 3d  

MEPED >0.8 - - /08d03
h
 - /2078 3d  

MEPED >2.5 - - /08d03
h
 - /329 3d  

MEPED >6.9 - - /08d03
h
 - /10.5 2d  

MEPED >16 - - /08d03
h
 - /2.85 2d  

MEPED >36 - - /08d03
h
 - /0.51 2d  

MEPED >70 - - /08d03
h
 - /0.2 2d  

MEPED >140 - - - -  

IMP-8  

CPME >1 12
h
 13

h
/8d01

h
 1310/686 3d  

CPME >4 12
h
 13

h
/8d01

h
 30/45 3d  

CPME >10 12
h
 13

h
/8d01

h
 4.3/6.1 2d  

CPME >30 12
h
 13

h
/8d01

h
 0.3/0.45 1.5d  

CPME >60 12
h
 13

h
/8d01

h
 0.1/0.25 1.5d  
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ACE  

SIS >10 12
h
 13

h
/8d01

h
 2.2/5.4 1.5d  

SIS >30 12
h
 13

h
/8d01

h
 0.2/0.3 1d  

SOHO  

EPHIN (INT) >50 - 14
h
/08d01

h
 0.02/0.025 -  

 

Differential fluxes of protons for the event of 1998 November 07 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 - 13
h
/ - 1130/ - 5d  

CPME   2-4.6 - 13
h
/ - 84/ - 5d  

CPME 4.6-15 - 13
h
/ - 1.8/ - 5d  

CPME 15-25 - 13
h
/ - 0.08/ - 5d  

CPME 25-48 - 13
h
/ - 0,008/ - 5d  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 - - /08d04
h
 - /99 5d  

LION 2-6 - - /08d04
h
 - /11 5d  

EPHIN 4-8   14
h
  15

h
/08d01

h
 4.4/8.5 5d  

EPHIN 8-25 12
h
 - 14

h
/08d01

h
 0.13/0.4 5d  

EPHIN 25-41 12
h
 - 14

h
/08d01

h
 0.005/0.008 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 November 07 
 

1998           November 07                         ●                    АR8375          To event 350 
 

Hα 6563 Å 1104 1108 1116 N14 W43 SN C 

1 – 12.5 keV 1102 1106 1116  M2.4 4.9E-3 

53 – 93 keV <110522 110558 111100  788 HXT Y 

>300 MeV 110410 110556 110934   BATS C  

 
3 GHz 1104.5 1106.0 1108.3  1.70  

204 MHz 1104.6 1104.8 1107.8  4.51  

DS DCIM 2000-4375 1104  1106 G 2  

DS DCIM 800-2000 1104  1107 G 2  

 
CME WL 1154 0632 km/s 1.3 km/s 360˚ 258˚  
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Event 1998.11.14 – (1998-318)                                                                        № 351 
 

Particle event: To(Ep>10 MeV) – 14d06
h
 

                          Tmax1(Ep>10 MeV) –14d12
h
, Jmax1 (Ep>10 MeV) – 250 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) –15d06
h
, Jmax2 (Ep>10 MeV) – 10 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 580 MeV  

                                                                                                   – Eqm2 = 190 MeV 
 

Sources:  solar flare 14d05
h
00

m
, C1.3/, N28W90*, АR8375 ~ 2 days behind W-limb; 

Main X-ray burst 1-8 Ǻ: onset – 14d05
h
00

m
, max – 14d05

h
08

m
, Ф = 0.013 J/m

2
 

CME: gap 

* ‒ localization on BSL 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 November 14 
 

1998, ACE + GOES

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

316 317 318 319 320 321 322 323 324 325 326

 DoY 1998

G
O

E
S

, 
J
p

 /
c
m

2
.s

.s
r

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

A
C

E
, 
J
p

 /
c
m

2
.s

.s
r

5 MeV

10 MeV

30 MeV

50 MeV

60 MeV

100 MeV

ACE>10 MeV

ACE>30 MeV

Event 1998.11.14

 
 

1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 November 14 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 06
h
 12

h
/15d02

h
 442/12.5 3.5d 0.35 

EPS  >10 06
h
 12

h
/15d02

h
 250/10 3d 0.21 

EPS  >30 06
h
 12

h
/15d02

h
 64/3.8 2d 0.12 

EPS >50 06
h
 12

h
/15d02

h
 24/0.8 2d 0.09 

EPS >60 06
h
 12

h
/ - 15/ - 2d 0.08 

EPS >100 06
h
 09

h
/ - 5.1/ - 2d 0.05 

POES-15  

MEPED >0.24 - (11-14)
h
/ -

 
1375/ - 4d  

MEPED >0.8 - (11-14)
h
/ -

 
1122/ - 4d  

MEPED >2.5 - (11-14)
h
/ -

 
843/ - 3.5d  

MEPED >6.9 - (11-14)
h
/ -

 
544/ - 3d  

MEPED >16 - (11-14)
h
/ -

 
170/ - 2d  

MEPED >36 - (11-14)
h
/ -

 
64.2/ - 2d  

MEPED >70 - (11-14)
h
/ -

 
9.67/ - 2d  

MEPED >140 - (11-14)
h
/ -

 
1.5/ - 2d  

IMP-8  

CPME >1 05
h
 14

h
/15d03

h
 550/305 >5d  

CPME >4 05
h
 14

h
/15d03

h
 305/134 >5d  

CPME >10 05
h
 14

h
/15d03

h
 173/58 5d  

CPME >30 05
h
 13

h
/15d03

h
 64/14.6 4d  

CPME >60 05
h
 13

h
/15d03

h
 37/7.6 4d  

ACE  

SIS >10 05
h
 12

h
/15d02

h
 192/75 2d  

SIS >30 05
h
 12

h
/15d02

h
 92/18 2d  
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SOHO  

EPHIN (INT) >50 06
h
 10

h
/ - 15.5/ -   

BALLOONS  

Mi >110 - 08
h
-12

h
/ - 2.5/ - -  

Mi >184 - 08
h
-12

h
/ - 0.5/ - -  

Mi >214 - 08
h
-12

h
/ - 0.1/ - -  

Mi >107 - - /15d(03
h
-03

h
) - /0.08 -  

Mi >114 - - /15d(03
h
-03

h
) - /0.07 -  

 

Differential fluxes of protons for the event of 1998 November 14 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 05
h
 14

h
/15d03

h
 101/78 2,5d  

CPME   2-4.6 05
h
 14

h
/15d03

h
 65/43 2,5d  

CPME 4.6-15 05
h
 14

h
/15d03

h
 14.2/7.8 2,5d  

CPME 15-25 05
h
 14

h
/15d03

h
 6.4/2.4 2,5d  

CPME 25-48 05
h
 14

h
/15d03

h
 1.3/0.34 2,5d  

CPME 48-96 05
h
 14

h
/15d03

h
 0.3/0.075 2,5d  

CPME 96-145 05
h
 14

h
/15d03

h
 0.2/0.08 2,5d  

CPME 145-440 05
h
 14

h
/15d03

h
 0.05/0.01 2,5d  

SOHO  

LION 0,75-2 05
h
 14

h
/ - 46/ - -  

LION 2-6 05
h
 14

h
/ - 9.7/ - -  

EPHIN 4-8 05
h
 13

h
/ - 30/ - -  

EPHIN 8-25 05
h
 13

h
/ - 7.3/ - -  

EPHIN 25-41 05
h
 13

h
/ - 1.25/ - -  

 

References  

Dietrich W. and C. Lopate, 1999.  

Leske R.A., R.A. Mewaldt, C. Cummings et al., 2001.  

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 November 14 
 

1998         November  14                                 АR8375                     To event 351 
 

Hα 6563 Å No Flare 

BSL 6563 Å 0518  0543 N28 W90   

1 -12.5 keV 0500 0508 0515  C1.3 6.1E-04 

33 – 53 keV 0503:11 0505:13 0506:23  339 HXT Y 

5.7 GHz 0500.3 0505.1 0532.3  0.90  

245 MHz 0502.0 0502.0 0503.0  2.04  

 
DS II 35-160 0506  0524 SH 3  

DS II 18-70 0506  0528 FN 3  

DS IV 30-80 0501  0536  3  

DS III 18-230 0502  0506 G 2  

 
CME WL      gap 
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Event 1998.11.22 – (1998-326)                                                                         № 352 
 

Particle event: To(Ep>10 MeV) – 22d07
h
 

                          Tmax1(Ep>10 MeV) – 22d09
h
, Jmax1 (Ep>10 MeV) – 1.1 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 22d14
h
, Jmax2 (Ep>10 MeV) – 0.6 /cm

2
.s.sr 

                          Duration of the event – 1.5 day 

                          Quasimaximal energy of protons in the event – Eqm1 = 285 MeV 

                                                                                                   – Eqm2 = 160 MeV 
 

Sources: ● solar flare 22d06
h
30

m
, X3.7/1N, S27W82, AR8384 

Main burst X-ray 1-8 Ǻ: onset – 22d06
h
30

m
, max – 22d06

h
 42

m
, Ф = 0.2 J/m

2
 

CME: gap 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 November 22 
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1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

325 326 327 328 329 330 331 332 333 334 335

 DoY 1998

G
O

E
S

, 
J
p

 /
c
m

2
.s

.s
r

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

A
C

E
, 
J
p

 /
c
m

2
.s

.s
r

5 MeV

10 MeV

30 MeV

50 MeV

60 MeV

100 MeV

ACE>10 MeV

ACE>30 MeV

Event 

1998.11.22

 
 

1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1998 November 22 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h
 09

h
/14

h
 1.33/0.9 1d  

EPS  >10 07
h
 09

h
/14

h
 1.1/0.6 1d  

EPS  >30 07
h
 08

h
/13

h
 0.5/0.2 1d  

EPS >50 07
h
 08

h
/13

h
 0.25/0.08 -  

EPS >60 07
h
 08

h
/13

h
 0.15/0.05 -  

EPS >100 07
h
 08

h
/13

h
 0.1/0.02 -  

POES-15  

MEPED >0.24 -
 

-
 

- -
 

 

MEPED >0.8 -
 

-
 

- -
 

 

MEPED >2.5  -
 

 -
 

-  -
 

 

MEPED >6.9 -
 

-
 

- -
 

 

MEPED >16 -
 

08
h
/ -

 
2.2/ - -

 
 

MEPED >36 -
 

08
h
/ -

 
1.6/ - -

 
 

MEPED >70  -
 

08
h
/ -

 
0.33/ -  -

 
 

MEPED >140 -
 

08
h
/ -

 
0.2/ - -

 
 

IMP-8  

CPME >1 07
 h
 12

h
/16

h
 10/10.3 2d  

CPME >4 07
 h
 10

h
/16

h
 3.8/1.9 2d  

CPME >10 07
 h
 09

 h
/16

h
 1.8/0.65 1,5d  

CPME >30 07
 h
 09

h
/16

h
 0.6/0.3 1d  

CPME >60 07
 h
 09

h
/16

h
 0.25/0.1 1d  

ACE       

SIS >10 07
 h
 09

h
/16

h
 4.3/1.0 2d  

SIS >30 07
 h
 08

h
/16

h
 1.5/0.3 2d  

SOHO  

EPHIN (INT) >50 07
h
 08

h
/17

h
 0.16/0.08   
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Differential fluxes of protons for the event of 1998 November 22 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 08
h
 12

h
/18

h
 4/6 2d  

CPME   2-4.6 07
h
 12

h
/18

h
 1.4/1.3 2d  

CPME 4.6-15 07
h
 10

h
/18

h
 0.2/0.1 2d  

CPME 15-25 07
h
 109

h
/18

h
 0.08/0.025 2d  

CPME 25-48 07
h
 09

h
/19

h
 0.021/0.009 2d  

CPME 48-96 07
h
 09

h
/ - 0.006/ - 1d  

CPME 96-145 06
h
 09

h
/ - 0.004/ - 1d  

CPME 145-440      

SOHO  

LION 0,75-2 07
h
 10

h
/19

h
 6.5/27 1d  

LION 2-6 07
h
 11

h
/19

h
 1.2/1.8 1d  

EPHIN 4-8 08
h
 10

h
/17

h
 0.75/0.5 1d  

EPHIN 8-25 07
h
 09

h
/17

h
 0.13/0.06 1d  

EPHIN 25-41 07
h
 08

h
/17

h
 0.02/0.005 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 November 22 
 

1998      November  22                      ●                          AR8384          To event 352  
 

Hα  0635 0645 0711 S27W82* 1N  

1 -12.5 keV 0630 0642 0649  X3.7 2.0E-1 

53 – 93 keV <063720 064014 081534  6689 HXT Y 

>16 MeV  0639    OSSE C 

>300 MeV 063336 063917 064837   BATS C 
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5.7 GHz 0630.8 ~0640.0 0742.0 [0.5 / 5.7] ~2.78 5.7 

2.7 GHz 0632.0 0636.0 0649.0  2.56 2.7 

500 MHz 0636.2 0640.6 0646.2  1.48  

DS II 30-420 0638  0706 SH 3  

DS II 25-170 0639  ~0650 FN 3  

        
CME WL      gap 

 

* ‒ PRF1212 
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Event 1998.11.24 – (1998-328)                                                                            № 353 
 

Particle event: To(Ep>10 MeV) – 24d03
h
 

                          Tmax(Ep>10 MeV) – 24d10
h
, Jmax (Ep>10 MeV) – 1.25 /cm

2
.s.sr *) 

                          Duration of the event – 2 days *) 

                          Quasimaximal energy of protons in the event – Eqm = 210 MeV 

                          *) According to data IMP-8 (CPME) 
 

Sources: ● solar flare 24d02
h
07

m
, X1.0/SF, S30W81, AR8384  

Main x-ray burst 1-8 Ǻ: onset – 24d02
h
07

m
, max – 24d02

h
20

m
, Ф = 0.12 J/m

2
 

CME: 24d02
h
30

m
, V = 1798 km/s, Δφ = 360˚, dA = 225˚  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1998 November 24 
 

1998, ACE + GOES
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1998, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 

Integral fluxes of protons for the event of 1998 November 24 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
 h
 14

h
 0.95 7d  

EPS  >10 03
 h
 14

 h
 0.5 6d  

EPS  >30 03
 h
 10

 h
 0.27 4d  

EPS >50 03
 h
 10

 h
 0.12 4d  

EPS >60 03
 h
 10

 h
 0.09 3d  

EPS >100 03
 h
 10

 h
 0.04 2d  

IMP-8  

CPME >1 03
 h
 10

h
 2.3 2d  

CPME >4 03
 h
 10

h
 1.8 2d  

CPME >10 03
 h
 10

 h
 1.25 2d  

CPME >30 03
 h
 10

h
 0.7 2d  

CPME >60 03
 h
 10

h
 0.5 2d  

ACE  

SIS >10 03
 h
 09

h
 1.5 2d  

SIS >30 03
 h
 09

h
 0.6 2d  

SOHO  

EPHIN (INT) >50 03
h
 09

h
 0.11 1d  

 

Differential fluxes of protons for the event of 1998 November 24 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 05
h
 10

h
 1.2 -  

CPME   2-4.6 05
h
 10

h
 0.5 -  

CPME 4.6-15 05
h
 10

h
 0.1 -  

CPME 15-25 05
h
 10

h
 0.04 2d  

CPME 25-48 05
h
 10

h
 0.01 2d  

CPME 48-96 05
h
 10

h
 0.0035 2d  

CPME 96-145 05
h
 10

h
 0.002 1d  

CPME 145-440 05
h
 10

h
 0.001 1d  
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SOHO  

LION 0,75-2 02
h
 10

h
 0.6 6d  

LION 2-6 02
h
 10

h
 0.12 6d  

EPHIN 4-8 03
h
 09

h
 0.31 5d  

EPHIN 8-25 03
h
 09

h
 0.07 4d  

EPHIN 25-41 03
h
 09

h
 0.015 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1998 November 24  
 

1998       November  24                      ●                   AR8384                        To event 353  
 

Hα  0256 0256 0259 S30 W81 SF  

1 -12.5 keV 0207 0220 0237  X1.0 1.2E-1 

53 – 93 keV <0217:19 ~0217:19 0407:25  256 HXT Y 

>300 keV 0206:04 0214:31 0244:37  0.00 BATS C 

        
15.4 GHz 0209.0 0215.0 0221.0 U0.4-0.6/8.8-15.4 3.18 15.4 

8.8 GHz 0208.0 0215.0 0225.0  3.15 8.8 

5 GHz 0207.0 0214.0 0225.0  2.78  

2.7 GHz 0208.0 0214.0 0222.0  2.67  

1.4 GHz 0210.0 0214.0 0221.0  2.53  

610 MHz 0210.0 0212.0 0223.0  2.43  

410 MHz 0212.0 0221.0 0222.0  2.45  

245 MHz 0215.0 0215.0 0223.0  2.68  

DS II 60-150 0217  0222 SH,H 2  

DS II 35-60 0218  0220 FN,H 2  

DS III 18-270 0215  0216 G 3  

        
CME WL 0230 1798 km/s -12.5 km/s

2
 360˚ 225˚  
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Event 1999.01.20 – (1999-020)                                                                        № 354 
 

Particle event:  To(Ep>10 MeV) – 20d23
h
 

                           Tmax1(Ep>10 MeV) –21d11
h
, Jmax1 (Ep>10 MeV) – 1.3 /cm

2
.s.sr 

                           Tmax2(Ep>10 MeV) –22d06
h
, Jmax2 (Ep>10 MeV) – 1 /cm

2
.s.sr 

                           Duration of the event – 1 day 

                           Quasimaximal energy of protons in the event – Eqm1 = 270 MeV  

                                                                                                    – Eqm2 = 250 MeV 

Sources:  solar flare 20d19
h
06

m
, M5.2/..., n27e90*, АR – unknown 

Main X-ray burst 1-8 Ǻ: onset – 20d19
h
06

m
, max – 20d20

h
04

m
, Ф = 0.25 J/m

2
 

CME: gap 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Temporary profiles of the proton fluxes for the event of 1999 January 20  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

Integral time-of-maximum proton spectrum  
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Integral fluxes of protons for the event of 1999 January 20  
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments  

GOES-10  

EPS >5 - 21d11
h
/22d06

h
 3.6/1.5 1d  

EPS >10 23
h
 21d11

h
/22d06

h
 1.3/1 1d  

EPS >30 23
h
 21d11

h
/22d06

h
 0.4/0.4 1d  

EPS >50 23
h
 21d11

h
/22d06

h
 0.2/0.15 1d  

EPS >60 23
h
 21d11

h
/22d06

h
 0.14/0.13 1d  

EPS >100 23
h
 21d11

h
/22d06

h
 0.07/0.05 1d  

METEOR-2  

CBM >5 22
h 21d17

h
/ - 11,6/ - 1.5d  

CBM >15 22
h 21d15

h
/ - 2,15/ - 1.5d  

CBM >25 22
h 21d14

h
/ - 0,35/ - 1.5d  

CBM >40 22
h 21d13

h
/ - 0,11/ - 1.5d  

POES-15  

MEPED >0.24 - 21d18
h
/ -

 
460/ - -  

MEPED >0.8 - 21d18
h
/ -

 
270/ - -  

MEPED >2.5 - 21d18
h
/ -

 
82/ - -  

MEPED >6.9 - 21d18
h
/ -

 
13/ - -  

MEPED >16 - 21d18
h
/ -

 
3.16/ - -  

MEPED >36 - 21d18
h
/ -

 
1.3/ - -  

MEPED >70 - 21d18
h
/ -

 
0.29/ - -  

MEPED >140 - 21d18
h
/ -

 
0.24/ - -  

IMP-8  

CPME >1 17
h
 21d15

h
/22d06

h
 110/205 1d  

CPME >4 <21d04
h
 21d12

h
/22d06

h
 12.4/19.6 1d  

CPME >10 <21d04
h
 21d15

h
/22d06

h
 3/4.7 1d  

CPME >30 <21d04
h
 21d15

h
/22d06

h
 0.75/0.6 1d  

CPME >60 <21d04
h
 21d15

h
/22d06

h
 0.45/0.4 1d  

ACE  

SIS >10 23
h
 21d14

h
/22d06

h
 4.3/4.4 1d  

SIS >30 23
h
 21d14

h
/22d06

h
 1.4/ 2,1 1d  

 

Differential fluxes of protons for the event of 1999 January 20 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV  

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 07
h
 21d15

h
/22d04

h
 72/124 1d  

CPME   2-4.6 08
h
 21d15

h
/22d04

h
 13/23 1d  

CPME 4.6-15 <21d04
h
 21d12

h
/22d04

h
 0.7/1.2 1d  

CPME 15-25 <21d04
h
 21d12

h
/22d04

h
 0.07/0.12 1d  

CPME 25-48 <21d04
h
 21d18

h
/22d04

h
 0.0180/02 1d  

CPME 48-96 <21d04
h
 21d15

h
/22d04

h
 0.005/0.004 1d  

CPME 96-145 <21d04
h
 21d18

h
/22d03

h
 0.0025/0.004 1d  

CPME 145-440 <21d04
h
 21d12

h
/22d03

h
 0.001/0.0006 1d  

SOHO  No Data    
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 January 20 
 

1999         January  20                                                   ARXXXX           To event 354  
 

Hα 6563 Å No Flare Patrol n27e90*   

1 -12.5 keV 1906 2004 2100  M5.2 2.5E-1 

33 – 53 keV 190511 191931 >192325  389 HXT Y 

 
8.8 GHz 1911.0 1912.0 1912.0  1.52  

5 GHz 1911.0 1920.0 2130.0  2.11  

2.7 GHz 1909.0 1920.0 2029.0 P2.7 2.36  

1.4 GHz 1905.0 1919.0 2008.0  2.20  

235 MHz 1854.6 1919.0 1940.0  0.60  

DS II 25-55 1914  1923  1  

DS IV 25-45 1926  1944  2  

DS V 30-55 1926  1935  1  

 
CME WL      gap 

 

* − probable localization of the flare event 
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Event 1999.01.22 – (1999-022)                                                                     № 355 
 

Particle event:  To(Ep>10 MeV) – 22d02
h
  

                          Tmax1(Ep>10 MeV) – 22d16
h
, Jmax1 (Ep>10 MeV) – 3 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 23d14
h
, Jmax2 (Ep>10 MeV) – 5 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 85 MeV 

                                                                                                   – Eqm2 = 85 MeV 
                                                                                                         
Sources: source unknown 

Ø solar flare 22d17
h
05

m
, M1.4/SF, N19W44, АR8440  

Main X-ray burst 1-8 Ǻ: onset – 22d17
h
05

m
, max – 22d17

h
24

m
, Ф = 0.015 J/m

2
 

CME: gap 
 

Particle fluxes and associated phenomena 
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Temporary profiles of the proton fluxes for the event of 1999 January 22  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

Integral time-of-maximum proton spectrum 
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Integral fluxes of protons for the event of 1999 January 22  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h 

16
h
/23d14

h 
7/30 4d  

EPS >10 03
h 

16
h
/23d14

h 
3/5 4d  

EPS >30 03
h 

16
h
/23d14

h 
0.7/0.3 4d  

EPS >50 - 16
h
/23d12

h 
0. 45/0.05 4d  

EPS >60 - 16
h
/23d12

h 
0.26/0.025 -  

EPS >100 - - /23d12
h 

- /0.004 -  

POES-15  

MEPED >0.24 03
h 

23d12
h 

2820 4d  

MEPED >0.8 03
h 

23d12
h 

1220 4d  

MEPED >2.5 03
h 

23d12
h 

290 4d  

MEPED >6.9 03
h 

23d12
h 

40 4d  

MEPED >16 03
h 

23d12
h 

3.43 4d  

MEPED >36 03
h 

23d12
h 

0.67 4d  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 02
h 

23
h
/23d12

h 
270/1030 6d  

CPME >4 02
h 

23
h
/23d12

h 
33/92 4d  

CPME >10 02
h 

23
h
/23d12

h 
6.1/9.5 4d  

CPME >30 02
h 

23
h
/23d12

h 
0.5/ - -  

CPME >60 - - / - - / - -  

ACE  

SIS >10 02
h 

23
h
/23d11

h 
5.7/9 3d  

SIS >30 - - / - - / - -  

 

Differential fluxes of protons for the event of 1999 January 22 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion) 

Comments 

IMP-8  

CPME 1-2 02
h 

22d23
h
/23d12

h 
160/610 10d  

CPME   2-4.6 02
h 

22d23
h
/23d12

h 
32.5/120 9d  

CPME 4.6-15 02
h 

22d23
h
/23d12

h 
2.15/6.35 8d  

CPME 15-25 02
h 

22d23
h
/23d12

h 
0.2/0.23 6d  

CPME 25-48 02
h 

22d23
h
/23d12

h 
0.02/0.913 4d  

CPME 48-96 02
h 

22d23
h
/23d12

h 
0.003//0.002 2d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  No Data    
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 January 22 
 

1999       January  22                        Ø                           АR8440                 To event 355  
 

Hα 6563 Å 1708 1708 1715 N20W44 SF  

1 -12.5 keV 1705 1724 1736  M1.4 1.5E-2 

22 – 32 keV 170809 170809 170821  36 HXT Y 

 
15.4 GHz 1707.0 1708.0 1709.0  1.57  

9.5 GHz 1706.9 1707.8 1709.3  1.38  

8.8 GHz 1707.0 1707.0 1709.0  1.56  

6.7 GHz 1706.9 1707.8 1709.4  1.30  

        
15.4 GHz 1717.0 1717.0 1722.0  1.76  

9.5 GHz 1717.0 1717.9 1721.0  1.84  

6.7 GHz 1716.7 1717.8 1723.3  1.93  

5 GHz 1716.0 1717.0 1722.0 P5 2.00  

2.7 GHz 1716.0 1717.0 1722.0  1.85  

1.4 GHz 1717.0 1717.0 1720.0  1.48  

610 MHz 1719.0 1719.0 1722.0  1.08  

 
CME WL      gap 
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Event 1999.04.24 – (1999-114)                                                                       № 356 
 

Particle event: To(Ep>10 MeV) – 24d15
h
 

                          Tmax1(Ep>10 MeV) – 24d21
h
, Jmax1(Ep>10 MeV) – 3.7 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 25d06
h
, Jmax1(Ep>10 MeV) – 4.3 /cm

2
.s.sr 

                          Duration of the event – 2 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 85 MeV  

                                                                                                   – Eqm2 = 210 MeV 
 

Sources:  solar flare event  24d<13
h
31

m
, n22w90*, АR8517 ~ 3 days behind W limb 

CME:24d13
h
31

m
, V = 1495 km/s, Δφ = 360º, dA= 321º  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 April 24  
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1999 April 24 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 15
h
 21

 h
 /25d06

 h
 5.1/7.0 2d  

EPS >10 15
h
 21

 h
 /25d06

 h
 3.7/4.3 2d  

EPS >30 15
h
 21

 h
/ 25d05

 h
 0.77/ 0.5 2d  

EPS >50 15
h
 21

 h
/ 25d05

 h
 0.19/ 0.12 1d  

EPS >60 15
h
 22

 h
/ 25d04

 h
 0.08/ 0.06 1d  

EPS >100 15
h
 - /25d00

 h
 - /0.03  1d  

POES-15  

MEPED >0.24 - - /25d01
 h
 - /582 -  

MEPED >0.8 - - /25d01
 h
 - /480 -  

MEPED >2.5 - - /25d01
 h
 - /296 -  

MEPED >6.9 - - /25d01
 h
 - /70 -  

MEPED >16 - - /25d01
 h
 - /7.83 -  

MEPED >36 - - /25d01
 h
 - /1.36 -  

MEPED >70 - - /25d01
 h
 - /0.25 -  

MEPED >140 - - /25d01
 h
 - /0.16 -  

IMP-8  

CPME >1 15
h
 23

h
/25d04

h
 250/410 2.5d  

CPME >4 15
h
 23

h
/25d05

h
 75/85 2.5d  

CPME >10 15
h
 22

h
/25d05

h
 16.7/13.6 2.5d  

CPME >30 15
h
 <22

h
/25d05

h
 1.2/0.6 2.5d  

CPME >60 16
h
 <22

h
/25d05

h
 0.4/0.2 2.5d  
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ACE  

SIS >10 15
h
 21

h
/25d02

h
 13.3/16 1.5d  

SIS >30 15
h
 21

h
/25d02

h
 1.1/0.9 1d  

SOHO  

EPHIN (INT) >50 14
h
 17

h
/23

h
 0.3/0.33 0.5d  

 

Differential fluxes of protons for the event of 1999 April 24 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 - - /25d04
h
 - /179 2,8d  

CPME 2-4.6 - - /25d04
h
 - /64 2,8d  

CPME 4.6-15 - - /25d04
h
 - /6,1 2,8d  

CPME 15-25 - - /25d04
h
 - /0,5 2,5d  

CPME 25-48 - - /25d04
h
 - /0,03 2d  

CPME 48-96 - - /25d04
h
 - /0,01 2d  

CPME 96-145 - - / - - / - -  

CPME 145-440 - - / - - / - -  

SOHO  

LION 0,75-2 16
h
 22

h
/25d02

h
 17/37 2d  

LION 2-6 16
h
 22

h
/25d02

h
 5,1/9,3 2d  

EPHIN 4-8 14
h
 22

h
/25d02

h
 15.5/22 2.5d  

EPHIN 8-25 14
h
 21

h
/25d02

h
 1.5/1.9 2.5d  

EPHIN 25-41 14
h
 21

h
/25d02

h
 0.05/0.04 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 April 24 
 

1999            April  24                                                         АR8517            To event 356 
 

CME WL 1331 1495 km/s 37.1 km/s 360º 321º  

 
Hα  No Flare n22e90*   

1 - 12.5 keV No X-ray Burst    
 

* − probable localization of the flare event 
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Event 1999.05.04 – (1999-124)                                                                          № 357 
 

Particle event:   To(Ep>10 MeV) – 04d08
h
 

                            Tmax1(Ep>10 MeV) – 05d21
h
, Jmax1 (Ep>10 MeV) – 3.7 /cm

2
.s.sr 

                            Tmax2(Ep>10 MeV) – 06d06
h
, Jmax2 (Ep>10 MeV) – 4 /cm

2
.s.sr  

                            Duration of the event – 4 days 

                            Quasimaximal energy of protons in the event – Eqm1 = 75 MeV  

                                                                                                     – Eqm2 = 65 MeV 

Sources: ⊙ solar flare 03d05
h
36

m
, M4.4/2N, N15E32, АR8525  

Main X-ray burst 1-8 Ǻ: onset – 03d 05
h
36

m
, max – 03d 06

h
 02

m
, Ф = 0.099 J/m

2
 

CME: 03d06
h
06

m
, V = 1584 km/s, Δφ = 360º, dA = 088

o
 

▲SC 05d15
h
 43

m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 May 04 
 

1999,  ACE + GOES

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

123 124 125 126 127 128 129 130 131

DoY 1999

G
O

E
S

, 
J
p
 /
c
m

2
.s

.s
r

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

A
C

E
, 

J
p

 /
c
m

2
.s

.s
r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 1999.05.04

 
 

1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 1999 May 04 
 

S/c,  

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 08
h 

05d21
h
/06d09

h 
17/36 4d  

EPS >10 08
h 

05d19
h
/06d06

h 
3.7/4 4d  

EPS >30 07
h 

05d18
h
/06d04

h 
0.13 /0.16 3d  

EPS >50 - - /06d04
h 

- /0.02 1d  

EPS >60 - - - -  

EPS >100 - - - -  

POES-15  

MEPED >0.24 - 05d16
h
/06d03

h 
1120/4280 4d  

MEPED >0.8 - 05d16
h
/06d03

h 
430/1940 4d  

MEPED >2.5 - 05d16
h
/06d03

h 
190/570 4d  

MEPED >6.9 - 05d16
h
/06d03

h 
25/48 4d  

MEPED >16 - 05d16
h
/06d03

h 
0.9/1.6 3d  

MEPED >36 - 05d16
h
/06d03

h 
0.08/0.3 1d  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 02
h 

05d19
h
/ - 660/ - 7 d  

CPME >4 02
h 

05d19
h
/ - 80/ - 7 d  

CPME >10 02
h 

05d19
h
/ - 6.8/ - 6 d  

CPME >30 01
h 

05d19
h
/ - 0.13/ - -  

CPME >60 - - - / - -  

ACE  

SIS >10 03d18
h 

05d19
h
/06d02

h 
6.6/6.8 6d  

SIS >30 03d18
h 

05d15
h
/ - 0.2/ - 3d  
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SOHO  

EPHIN (INT) >50 03d18 - “ -  - “ - 4d  
 

Differential fluxes of protons for the event of 1999 May 04 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 03d12
h 

05d15
h
/ - 348/ - 7d  

CPME   2-4.6 03d16
h 

05d15
h
/ - 92/ - 7d  

CPME 4.6-15 03d20
h 

05d19
h
/ - 6,3/ - 5d  

CPME 15-25 01
h 

05d19
h
/ - 0,18/ - 4d  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 03d22
h 

05d18
h
/06d04

h 
42/106 6d  

LION 2-6 02
h 

05d18
h
/06d03

h 
7.3/18 6d  

EPHIN 4-8 03d14
h 

05d18
h
/06d02

h 
12/19 6d  

EPHIN 8-25 03d14
h 

05d18
h
/06d02

h 
0.7/0.72 6d  

EPHIN 25-41 03d14
h 

05d18
h
/06d02

h 
0.0035/0.0018 5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 May 04  
 

  1999                May  03                       ⊙                         АR8525                  To event 357  
 

Hα 6563Å 0543 0551 0745 N15 E32 2N U 

1 -12.5 keV 0536 0602 0632  M4.4 9.9E-2 

23 – 33 keV 0602  0605  290 HXT Y 
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15.4 GHz 0548.0 0608.0 0651.0  1.86  

8.8 GHz 0544.0 0607.0 0708.0  1.96  

5 GHz 0542.0 0607.0 0655.0  2.11  

2.7 GHz 0540.0 0548.0 0630.0  2.34  

1.4 GHz 0540.0 0548.0 0634.0  2.34  

610 MHz 0543.0 0551.0 0621.0  1.92  

500 MHz 0540.0 0552.0 0630.0  2.32  

410 MHz 0544.0 0551.0 0623.0  2.64  

245 MHz 0547.0 0613.0 0621.0 U0.6 P1.4-2.6 2.54  

DS II 35-85 0520  0606  3  

DS II 25-180 0543  0612 SH,H 2  

DS IV 40-800 <0551  ~0710  2  

DS IV 35-85 0606  0709  3  

DS III 40-90 <0551  ~1010 N 1  

DS DCIM 800-2000 0542  0641 GG 2  

 
CME WL 0606 1584 km/s 15.8 km/s

2 
360º 088º  
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Event 1999.05.09 – (1999-129)                                                                          № 358 
 

Particle event: To(Ep>10 MeV) – 09d19
h
 

                          Tmax(Ep>10 MeV) – 09d21
h
, Jmax (Ep>10 MeV) – 1.2 /cm

2
.s.sr *) 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event = 75 MeV  

                          *) The data from IMP-8 
 

Sources:  solar flare 09d17
h
53

m
, M7.6/ …, n23w90*, АR8526 one day behind W limb; 

Main X-ray burst 1-8 Ǻ: onset – 09d17
h
53

m
, max – 09d18

h
07

m
, Ф = 0.061 J/m

2
 

CME: 09d18
h
27

m
, V = 0615 km/s, Δφ = 172º, dA = 316º  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 May 09 
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1999 May 09  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 - 22
h
 0.2 1d  

EPS >10 - 22
h
 0.1 1d  

EPS >30 - 21
h
 0.05 0.5d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-15  

MEPED >0.24 - 23
h 

96 -  

MEPED >0.8 - 23
h 

56 -  

MEPED >2.5 - 23
h 

32 -  

MEPED >6.9 - 23
h 

8 -  

MEPED >16 - 23
h 

0.99 -  

MEPED >36 - 23
h 

0.61 -  

MEPED >70 - 23
h 

0.2 -  

MEPED >140 - 23
h 

0.22 -  

IMP-8  

CPME >1 21
h
 23

h 
27.4 4d  

CPME > 4 19
h
 22

h 
4.8 1d  

CPME >10 19
h
 21

h 
1.2 1d  

CPME >30 19
h
 20

h 
0.3 1d  

CPME >60 19
h
 20

h 
0.1 1d  

ACE  

SIS >10 18
h
 21

h 
2 1d  

SIS >30 18
h
 22

h 
0.4 1d  

SOHO       

EPHIN (INT) >50 18
h
 20

h
 0.03 0.5d  
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Differential fluxes of protons for the event of 1999 May 09  
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 21
h
 23

h
 15.2 3d  

CPME   2-4.6 21
h
 23

h
 3.7 2d  

CPME 4.6-15 20
h
 22

h
 0,33 2d  

CPME 15-25 <20
h
 22

h
 0,04 1d  

CPME 25-48 <20
h
 21

h
 0,009 1d  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 22
h
 10d02

h
 2.2 3d  

LION 2-6 21
h
 23

h
 0.387 3d  

EPHIN 4-8 20
h
 22

h
 1.05 5d  

EPHIN 8-25 19
h
 21

h
 0.13 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 May 09   
 

1999       May  09                               ■                       АR8526                To event 358  
 

Hα 6563Å No Flare  n23 w90*   

1 -12.5 keV 1753 1807 1815  M7.6 6.1E-2 

23 – 33 keV 1804  1821  1740 HXT Y 

>300 keV 175542 175751 180725  2204.41 BATS C 

>300  keV     2.1+/–0.1 OSSE C 
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15.4 GHz 1757.0 1757.0 1802.0  2.84  

8.8 GHz 1756.0 1757.0 1802.0  2.69  

5 GHz 1756.0 1758.0 1811.0 

U1.4 / 

15.4 2.41  

2.7 GHz 1757.0 1759.0 1801.0  2.20  

1.4 GHz 1757.0 1758.0 1800.0  1.88  

410 MHz 1804.0 1805.0 1805.0  2.72  

235 MHz 1800.3 1802.0 1803.0  3.19  

DS III 25-75 1803  1803  1  

 
CME WL 1827 0615 km/s -3.0 km/s

2 
172º 316º  

 

* − probable localization of the flare event 
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Event 1999.05.27 – (1999-147)                                                                       № 359 
 

Particle event: To(Ep>10 MeV) – 27d12
h
 

                          Tmax(Ep>10 MeV) – 27d13
h
, Jmax (Ep>10 MeV) – 2.75 /cm

2
.s.sr 

                          Duration of the event – 1.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 275 MeV 
 

Sources:  back side solar flare event < 27d11
h
06

m
, AR unknown, behaind WL  

                ○ solar flare 26d19
h
15

m
, M1.2/2N, N17E46, АR8552 

CME:  27d11
h
06

m
, V = 1691 km/s, Δφ = 360º, dA = 341º    

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 May 27  
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1999 May 27  
 

S/c, 

 instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h
 13

h
 3.44 1.5d  

EPS >10 12
h
 13

h
 2.75 1.5d  

EPS >30 12
h
 13

h
 0.73 1.5d  

EPS >50 12
h
 12

h
 0.33 1d  

EPS >60 12
h
 12

h
 0.24 1d  

EPS >100 - 12
h
 0.09 1d  

IMP-8  

CPME >1 12
h 15

h 25.6 2d  

CPME >4 12
h
 15

h
 11 2d  

CPME >10 12
h
 14

h
 3.9 1.5d  

CPME >30 11
h 13

h 0.9 1d  

CPME >60 11
h 12

h 0.5 1d  

ACE  

SIS >10 11
h 14

h 5.7 1d  

SIS >30 11
h 13

h 1.5 1d  

SOHO  

EPHIN (INT) >50 11
h
 13

h
 0.41 1d  
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Differential fluxes of protons for the event of 1999 May 27  
 

S/c, instruments  ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 14
h
 19

h
 14.8 1.5d  

CPME   2-4.6 13
h
 19

h
 5.7 1.5d  

CPME 4.6-15 13
h
 15

h
 0.7 1.5d  

CPME 15-25 13
h
 14

h
 0.17 1.5d  

CPME 25-48 13
h
 13

h
 0.025 1d  

CPME 48-96 12
h
 12

h
 0.006 1d  

CPME 96-145 12
h
 12

h
 - 1d  

CPME 145-440 12
h
 12

h
 0.001 1d  

SOHO  

LION 0,75-2 16
h
 14

h
 2.1 1.5d  

LION 2-6 16
h
 15

h
 0.47 1.5d  

EPHIN 4-8 11
h
 14

h
 2.1 1.5d  

EPHIN 8-25 11
h
 14

h
 0.47 1.5d  

EPHIN 25-41 11
h
 14

h
 0.04 1.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References  

Slocum P.L., E.C. Stone, R.A. Leske et al., 2003.  

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 May 27 
 

1999            May  27                                                АR8552                    To event 359  
 

CME WL 1106 1691 km/s -33.5 km/s 360º 341º 

 

 

 

 
 

1999          May  26                              ○                           АR8552               To event 359  
 

Hα  1917 1921 2026 N17 E46 2N FU 

1 -12.5 keV 1915 1932 1945  M1.2 1.3E-02 

 
6.7 GHz 1911.0 1934.0 2106.0  1.43  

DS III 25-200 1955  1955 B 2  

DS CONT 25-75 1954  2038  1  

 
CME WL 2026 0396 km/s 4.4km/s

2 
017º 039º  
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Event 1999.06.01 – (1999-152)                                                                      № 360 
 

Particle event: To(Ep>10 MeV) – 01d20
h
  

                          Tmax1(Ep>10 MeV) – 02d09
h
, Jmax1(Ep>10 MeV) – 23 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 02d21
h
, Jmax2(Ep>10 MeV) – 13 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 350 MeV  

                                                                                                   – Eqm2 = 240 MeV 
 

Sources: □ back side solar flare 01d18
h
53

m
, C1.2; n25w90,  АR unknown 

Main X-ray burst 1-8 Ǻ: onset – 01d18
h
 53

m
, max – 01d19

h
04

m
, Ф = 0.0027 J/m

2 

CME: 01d19
h
37

m
, V = 1772 km/s, Δφ = 360

o
; dA=359

o
  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 June 01 
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 1999 June 01 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 20
h 

02d10
h
/02d21

h 
47/20.1 2d  

EPS >10 20
h 

02d09
h
/02d21

h 
23/13 2d  

EPS >30 20
h 

02d09
h
/02d21

h 
4.4/1.7 2d  

EPS >50 20
h 

02d09
h
/02d21

h 
1.42/0.6 2d  

EPS >60 20
h 

02d05
h
/02d20

h 
0.90/0.24 2d  

EPS >100 20
h 

02d03
h
/02d20

h 
0.43/0.07 2d  

POES-15  

MEPED >0.24 - 02d08
h
/ - 755/ - 2d  

MEPED >0.8 - 02d08
h
/ - 403/ - 2d  

MEPED >2.5 - 02d08
h
/ - 192/ - 2d  

MEPED >6.9 - 02d08
h
/ - 106/ - 2d  

MEPED >16 - 02d08
h
/ - 16/ - 2d  

MEPED >36 - 02d08
h
/ - 4.65/ - 2d  

MEPED >70 - 02d08
h
/ - 0.93/ - 2d  

MEPED >140 - 02d08
h
/ - 0.26/ - 2d  

IMP-8  

CPME >1 21
h 

02d09
h
/02d19

h 
215/188 2 d  

CPME >4 21
h 

02d09
h
/02d19

h 
68/65,4 2 d  

CPME >10 21
h 

02d09
h
/02d19

h 
26/23 2 d  

CPME >30 21
h 

02d08
h
/02d19

h 
3.9/2.3 2 d  

CPME >60 21
h 

02d07
h
/02d19

h 
1.5/0.7 2 d  

ACE  

SIS >10 21
h 

02d08
h
/02d18

h 
29/28.3 2 d  

SIS >30 21
h 

02d07
h
/02d18

h 
6.5/3.2 2 d  
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SOHO  

EPHIN (INT) >50 20
h 

02d07
h
/02d19

h 
0.85/0.47 -  

 

Differential fluxes of protons for the event of 1999 June 01 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 02d01
h 

02d09
h
/02d19

h 
80.2/66 2d  

CPME   2-4.6 22
h 

02d09
h
/02d19

h 
30/25.6 2d  

CPME 4.6-15 21
h 

02d09
h
/02d19

h 
4.0/4.1 2d  

CPME 15-25 21
h 

02d09
h
/02d19

h 
1.2/1.05 2d  

CPME 25-48 21
h 

02d08
h
/02d19

h 
0.14/0.095 2d  

CPME 48-96 20
h 

02d08
h
/02d19

h 
0.020/0.01 2d  

CPME 96-145 - / - - / - - / - -  

CPME 145-440 - / - - / - - / - -  

SOHO  

LION 0,75-2 21
h 

02d07
h
/02d19

h 
46.6/21.6 2d  

LION 2-6 21
h 

02d07
h
/02d19

h 
9.6/4.9 2d  

EPHIN 4-8 21
h 

02d07
h
/02d19

h 
20.7/12.1 2d  

EPHIN 8-25 21
h 

02d07
h
/02d19

h 
3.3/1.9 2d  

EPHIN 25-41 20
h 

02d07
h
/02d19

h 
0.17/0.1 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 June 01  
 

1999           June  01                                □                             АR                To event 360  
 

Hα 6563 Å No Flare n25w90*   

1 -12.5 keV 1853 1904 1932  C1.2 2.7E-3 

 
5 GHz 1855.0 1855.0 1856.0  1.75  

2.8 GHz 1852.0 1855.0 1931.0  1.26 2.8 

 
CME WL 1938 1772 km/s 1.8 km/s

2 
360º 359º  

* − probable localization of the flare event 
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Event 1999.06.04 – (1999-155)                                                                    № 361 
 

Particle event: To(Ep>10 MeV) – 04d08
h
  

                          Tmax(Ep>10 MeV) – 04d12
h
, Jmax (Ep>10 MeV) – 20 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 300 MeV  
 

Sources: ● solar flare 04d06
h
52

m
, M3.9/2N, N18W72, АR8552 

Main X-ray burst 1-8 Ǻ: onset – 04d06
h
52

m
, max – 04d07

h
03

m
, Ф = 0.024 J/m

2
 

CME: 04d07
h
27

m
, V = 2230 km/s, Δφ = 150 º, dA= 287º  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 June 04 
 

1999,  ACE + GOES
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1999 June 04 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 08
h
 13

 h
 48 3d  

EPS >10 08
h
 12

h
 20 3d  

EPS >30 08
h
 12

h
 2.2 3d  

EPS >50 08
h
 11

h
 0.55 3d  

EPS >60 - 11
h
 0.3 2d  

EPS >100 - 11
h
 0.07 2d  

POES-15  

MEPED >0.24 - 12
h
 615  3d  

MEPED >0.8 - 12
h
 540  3d  

MEPED >2.5 - 12
h
 430  3d  

MEPED >6.9 - 12
h
 170 3d  

MEPED >16 - 12
h
 19.72  3d  

MEPED >36 - 12
h
 3.27 3d  

MEPED >70 - 12
h
 0.46 2d  

MEPED >140 - 12
h
 0.26 2d  

IMP-8  

CPME >1 09
h
 20

h
 1020 5 d  

CPME >4 09
h
 17

h
 220 5 d  

CPME >10 09
h
 16

h
 37 5 d  

CPME >30 09
h
 13

h
 2.9 2 d  

CPME >60 09
h
 12

h
 1.4 2 d  

ACE  

SIS >10 09
h
 16

h
 39 4d  

SIS >30 09
h
 13

h
 2.8 1d  

SOHO  

EPHIN (INT) >50 09
h
 12

h
 0.41 <1d  
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Differential fluxes of protons for the event of 1999 June 04 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 10
h
 23

h
 560 5d  

CPME   2-4.6 09
h
 19

h
 188 5d  

CPME 4.6-15 09
h
 16

h
 17 5d  

CPME 15-25 07
h
 14

h
 1.2 5d  

CPME 25-48 09
h
 13

h
 0,1 4d  

CPME 48-96 08
h
 12

h
 0,01 2d  

CPME 96-145 08
h
 - - 1d  

CPME 145-440 06
h
 10

h
 0,002 1d  

SOHO  

LION 0,75-2 10
h
 23

h
 110 4d  

LION 2-6 10
h
 17

h
 28 4d  

EPHIN 4-8 09
h
 15

h
 49.7 5d  

EPHIN 8-25 09
h
 14

h
 40.5 5d  

EPHIN 25-41 09
h
 13

h
 0.1 5d  

EPHIN 41-53 - ‘ - - ‘ - - ‘ - - ‘ -  
 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 June 04 
 

1999          June  04                               ●                         АR8552               To event 361  
 

Hα 6563 Å 0655 0700 0716 N18 W72 2N F 

1 -12.5 keV 0652 0703 0711  M3.9 2.4E-2 

>300 keV 065329 065958 071125  4242.30 BATS C 

 
15.4 GHz 0656.0 0700.0 0710.0  3.11  

8.8 GHz 0656.0 0700.0 0713.0 U0.9 P8.8 3.38  

5 GHz 0656.0 0700.0 0710.0  3.18  

2.7 GHz 0653.0 0701.0 0708.0  2.56  

1.4 GHz 0654.0 0659.0 0705.0  2.57  

900 MHz 0649.5 0659.1 0708.6  2.24  

600 MHz 0655.0 0700.7 0711.3  2.81  

410 MHz 0654.0 0702.0 0707.0  2.79  

245 MHz 0653.0 0655.0 0716.0  2.82  

DS II 30-90 0704  0710 FN 2  

DS II 50-150 0705  0716  3  

DS IV 35-85 0658  0728  3  

DS III 45-270 0652  ~0721 N 2  

DS III 380-550 0654  0658 GG,RS 2  

DS DCIM 800-2000 0652  0709 GG,FS 2  

DS DCIM 270-550 0653  0700 P 2  

DS DCIM 2000-4365 0653  0710 GG 2  
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5.7 GHz 0754.7 0756.9 0809.0  1.04  

2.8 GHz 0751.0 0755.0 0820.0  1.21  

1.4 GHz 0756.0 0757.0 0758.0  1.60  

900 MHz 0753.5 0756.1 0804.9  1.83  

600 MHz 0753.5 0756.2 0800.0  2.66  

410 MHz 0754.0 0756.0 0801.0 P0.4 2.83  

245 MHz 0754.0 0757.0 0758.0  2.11  

DS III 45-90 ~0753  >1200 N 1  

DS DCIM 800-2000  0754  0801 GG,FS 2  

DS DCIM 290-550  0754  0759 P 1  

DS DCIM 2000-4355  0755  0800  1  

 
CME WL 0727 2230 km/s -158.8 km/s 150º 287º  
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Event 1999.06.11 − (1999-162)                                                                         № 362 
 

Particle event: To(Ep>10 MeV) – 11d01
h
  

                          Tmax(Ep>10 MeV) – 11d03
h
, Jmax (Ep>10 MeV) – 2.2 /cm

2
.s.sr *) 

                          Duration of the event – 10 hours 

                          Quasimaximal energy of protons in the event – Eqm = 240 MeV  

                          *) From CPME s/c IMP-8 
 

Sources: □   solar flare 11d01
h
05

m
, C1.0/…, АR behind the W- limb 

Main X-ray burst 1-8 Ǻ: onset: – 11d01
h
05

m
, max – 11d01

h
10

m
, Ф = 0.00061 J/m

2
 

CME: 11d01
h
27

m
, V = 0719 km/s, Δφ = 101

o
, dA = 288º  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 June 11 
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 1999 June 11  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 01
h
 03

h
 0.5 10 h  

EPS >10 00
h
 03

h
 0.4 10 h  

EPS >30 00
h
 02

h
 0.24 10 h  

EPS >50 00
h
 02

h
 0.16 10 h  

EPS >60 00
h
 02

h
 0.13 8 h  

EPS >100 00
h
 01

h
 0.07 6 h  

POES-15  

MEPED >0.24     - - -     -  

MEPED >0.8     - - -     -  

MEPED >2.5     - - - -  

MEPED >6.9     - - - -  

MEPED >16     - 02
h
 2.21 10 h  

MEPED >36     - 02
h
 0.88 10 h  

MEPED >70     - 02
h
 0.23 8 h  

MEPED >140     - 02
h
 0.2 6 h  

IMP-8  

CPME >1 01
h
 06

h
 9 10 h  

CPME >4 01
h
 04

h
 3.6 10 h  

CPME >10 01
h
 03

h
 2.2 10 h  

CPME >30 01
h
 02

h
 0.6 10 h  

CPME >60 01
h
 02

h
 0.28 10 h  

ACE  

SIS >10 01
h
 02

h
 2.1 10 h  

SIS >30 01
h
 02

h
 0.85 8 h  

SOHO  

EPHIN (INT) >50 01
h
 02

h
 0.1 10 h  
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Differential fluxes of protons for the event of 1999 June 11 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 04
h
 06

h
 4 15h  

CPME   2-4.6 04
h
 05

h
 1.5 15h  

CPME 4.6-15 04
h
 03

h
 0.22 15h  

CPME 15-25 03
h
 02

h
 0.11 12h  

CPME 25-48 - 02
h
 0.018 10h  

CPME 48-96 - 01
h
 0.007 10h  

CPME 96-145 - 02
h
 0.004 8h  

CPME 145-440 - 01
h
 0.0003 8h  

SOHO  

LION 0,75-2 01
h
 06

h
 1 1d  

LION 2-6 01
h
 05

h
 0,3 1d  

EPHIN 4-8 01
h
 03

h
 0.64 1,5d  

EPHIN 8-25 01
h
 02

h
 0.1 1d  

EPHIN 25-41 01
h
 02

h
 0.015 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 June 11  
 

1999               June  11                       □                           АR                 To event 362  
 

Hα 6563 Å No Flare    

1 -12.5 keV 0105 0110 0116  C1.0 6.1E-04 

 
1.4 GHz 0038.0 0038.0 0039.0  1.61  

245 MHz 0039.0 0039.0 ~0039.0  1.74  

DS II 50-250 0039  0049 SH,H 3  

DS II 30-130 0039  0049 FN,H 3  

DS IV 25-75 0051  0116  1  

DS III 20-150 0041  0042 B 2  

 
410 MHz 0109.0 0109.0 0110.0  2.34  

245 MHz 0109.0 0109.0 0110.0  2.23  

DS III 30-55 0103  0104  1  

 
CME WL 0127 0719 km/s -38.2 km/s 101º 262º  
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Event 1999.06.25 – (1999-176)                                                                         № 363 
 

Particle event:  To(Ep>10 MeV) – 25d10
h
  

                           Tmax(Ep>10 MeV) – 26d12
h
, Jmax(Ep>10 MeV) – 1.7 /cm

2
.s.sr *) 

                           Duration of the event – 2 days 

                           Quasimaximal energy of protons in the event – Eqm = 40 MeV  

                          *) The data from IMP-8 
 

Sources: ○  solar flare 24d12
h
04

m
, C4.1/1F, N29W13, AR8595   

                Ø  solar flare 26d05
h
08

m
, M2.3/2B, N24E02, АR8598  

Main X-ray burst 1-8 Ǻ: onset – 24d12
h
04

m
, max – 24d14

h
12

m
, Ф = 0.004 J/m

2 

CME: 24d13
h
31

m
,  V = 0975 km/s, Δφ = 360º, dA = 335º  

▲SC 26d03
h
25

 m
, 26d20

h
16

 m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 June 25 
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1999, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 1999 June 25 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura 

-tion 
Comments 

GOES-10  

EPS >5 20
 h 

26d12
 h 

10.3 1d  

EPS >10 21
 h 

26d11
 h 

0.3 1d  

EPS >30 - 26d12
 h 

    0.003 -  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-15  

MEPED >0.24 - 26d10
h 

9310 -  

MEPED >0.8 - 26d10
h 

3670 2d  

MEPED >2.5 - 26d10
h 

390 2d  

MEPED >6.9 - 26d10
h 

14 2d  

MEPED >16 - 26d10
h 

0.5 2d  

MEPED >36 - 26d10
h 

0.3 2d  

MEPED >70 - 26d10
h 

0.22 2d  

MEPED >140 - 26d10
h 

0.2 2d  

IMP-8  

CPME >1 8
h 

26d12
h 

2790 2d  

CPME >4 10
h 

26d12
h 

         54 2d  

CPME >10 10
h 

26d12
h 

1.7 2d  

CPME >30 - - - -  

CPME >60 - - - -  
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ACE  

SIS >10 8
h 

26d10
h 

         0.6 2d  

SIS >30 - 26d12
h 

0.07 -  

SOHO  

EPHIN (INT) >50 - -  -  - Forbush 

 

Differential fluxes of protons for the event of 1999 June 25 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 
Comments 

IMP-8  

CPME 1-2 09
h 

26d12
 h 

2340 3d  

CPME   2-4.6 08
h 

26d12
 h 

226 3d  

CPME 4.6-15 08
h 

26d12
 h 

3.2 3d  

CPME 15-25 - - - -  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 06
h 

26d13
 h 

222 2d  

LION 2-6 06
h 

26d13
 h 

18.5 2d  

EPHIN 4-8 06
h 

26d12
 h 

7.6 2d  

EPHIN 8-25 06
h 

26d12
 h 

0.09 2d  

EPHIN 25-41 - -
 

- -  

EPHIN 41-53 - “ - - “ - - “ - -  
 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 June 25  
 

1999       June  24                                     O                        АR8595             To event 363  
 

Hα 6563 Å <1321 1342 1444 N29W13 1F SU 

1 -12.5 keV 1204 1412 1510  C4.1 4.0E-3 

 
6.7 GHz 1330.0 1420.0 1523.0  1.05  

280 MHz <1300.0      

235 MHz <1300.0      

33 MHz 1421.0      

 
CME WL 1331 0975 km/s 32.4 km/s 360º 335º  
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1999         June  26                        Ø                   АR8598                   To event 363  
 

Hα 6563 Å 0505 0512 0538 N24E02 2B EF 

1 -12.5 keV 0508 0512 0514  M2.3 3.9E-3 

 
15.4 GHz 0511.0 0511.0 0512.0 0.6/1.4 - 5/15.4 2.48  

8.8 GHz 0511.0 0511.0 0512.0  2.32  

5.7 GHz 0510.4 0511.9 0521.0  2.11  

5 GHz 0511.0 0511.0 0512.0  1.89  

2.8 GHz 0503.0 0512.0 0514.0  1.85  

1.4 GHz 0511.0 0512.0 0512.0  1.83  

900 MHz 0511.5 0512.3 0512.7  1.72  

600 MHz 0511.3 0512.3 0512.9  1.18  

DS III 450-550 0511  0512  1  

DS DCIM 800-2000 0511  0512 GG 2  

 
CME WL 0731 0558 km/s -9.8 km/s

2 
360º 021º  
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Event 1999.11.17 – (1999-321)                                                                            № 364 
 

Particle event:  To(Ep>10 MeV) – 17d19
h
   

                          Tmax1(Ep>10 MeV) – 19d02
h
, Jmax1(Ep>10 MeV) – 1 /cm

2
.s.sr *) 

                          Tmax2(Ep>10 MeV) – 19d23
h
, Jmax2(Ep>10 MeV) – 0.4 /cm

2
.s.sr *) 

                          Duration of the event – 2.5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 50 MeV  

                          *) The data from IMP-8                                   – Eqm2 = 25 MeV 
 

Sources: ●  solar flare 17d09
h
47

m
, M7.4/2B, N17E21, АR8766  

Main x-ray burst 1-8 Ǻ: onset – 17d09
h
47

m
, max – 17d09

h
57

m
, Ф = 0.04 J/m

2 

CME: gap  
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 1999 November 17 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
 

Integral time-of-maximum proton spectrum  
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Integral fluxes of protons for the event of 1999 November 17 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 19
h 

19d02
h
/19d23

h 
3.4/0.7 2.5d  

EPS >10 19
h 

19d02
h
/19d23

h 
0.48/0.1 2.5d  

EPS >30 19
h 

19d02
h
/ - 0.03/ - 2.5d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

IMP-8  

CPME >1 19
h 

19d02
h
/19d23

h 
195/202 5 d  

CPME >4 19
h 

19d02
h
/19d23

h 
8.6/4 4 d  

CPME >10 19
h 

19d02
h
/19d23

h 
1/0.4 2.5 d  

CPME >30 19
h 

19d02
h
/ - 0.08/ - -  

CPME >60 - 19d02
h
/ - 0.01/ - -  

ACE  

SIS >10 19
h 

19d02
h
/ - 0.9/ - 1d  

SIS >30 - - - -  
 

Differential fluxes of protons for the event of 1999 November 17 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 23
h 

19d02
h
/19d20

h 
160/160 7d  

CPME   2-4.6 20
h 

19d02
h
/19d20

h 
15/11.3 7d  

CPME 4.6-15 18
h 

19d01
h
/19d20

h 
0.6/0.2 4d  

CPME 15-25 18
h 

19d00
h
/19d20

h 
0.018/ - 3d  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO   No  Data   
 
 

 

 
 

 

 
 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

1999 November 17  
 

1999              November  17                      ●                   AR8766                 To event 364 
 

Hα 6563 Å 0951 0955 >1024 N17E21 2B E 

1 -12.5 keV 0947 0957 1002  M7.4 4.0E-2 
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15.4 GHz 0952.0 0953.0 1002.0  2.72  

8.8 GHz 0951.0 0953.0 1007.0 U0.9 P1.8 3.00  

5 GHz 0950.0 0954.0 0959.0  2.86  

3 GHz 0951.1 0957.2 1006.6  2.65  

900 MHz 0951.2 0952.9 1006.9  2.05  

610 MHz 0951.0 0958.0 1002.0  2.70  

410 MHz 0951.0 0953.0 0959.0  3.00  

204 MHz 0951.9 0952.5 1006.8  4.63  

DS II 30-80 0959  1005  2  

DS IV 35-85 0951  1403  3  

DS III 30-80 0951  0958  3  

DS DCIM 800-2000 0951  1000 GG 2  

 
CME WL      gap 
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Event 2000.02.18 – (2000-049)                                                                    № 365 
 

Particle event: To(Ep>10 MeV) – 18d06
h
 

                          Tmax(Ep>10 MeV) – 18d12
h
, Jmax (Ep>10 MeV) –1.7 /cm

2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm = 290 MeV 
 

Sources:  solar flare 17d20
h
17

m
, M1.3/2N, S29E07, АR8872 

                Ø solar flare 17d18
h
41

m
, M2.5/1B, S25W16*, АR8869  

Main X-ray burst 1-8 Ǻ: onset – 17d20
h
17

m
, max – 17d20

h
45

m
, Ф = 0.027 J/m

2 

CME: 17d21
h
30

m
, V = 728 km/s, Δφ = 360

o
; dA=184

o
; 

* - the contribution to the beginning 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2000 February 18 
 

2000, ACE + GOES

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

47 48 49 50 51 52 53 54

DoY 2000

G
o

e
s
, 
J
p

 /
c
m

2
.s

.s
r

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

A
C

E
, 
J
p

 /
c
m

2
.s

.s
r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 

2000.02.18

 
 

2000 LION + EPHIN

1,0E-06

1,0E-05

1,0E-04

1,0E-03

1,0E-02

1,0E-01

1,0E+00

1,0E+01

1,0E+02

1,0E+03

47 48 49 50 51 52 53 54

DoY 2000

J
p

 /
c
m

2
.s

.s
r.

M
e

V

1,E-01

1,E+00

1,E+01

1,E+02

J
p

(>
5

0
 M

e
V

),
 /
c
m

2
.s

.s
r

p 0.75-2

p 2-6

p 4-8

p 8-25

p 25-41

p >50

Event 2000.02.18

 
Arrows on the profiles of the events indicate the time of the proton flux maxima, taken  

to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

o  
 

Integral fluxes of protons for the event of 2000 February 18 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm2.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07h 13h 1.9 1d  

EPS >10 06h 12h 1.7 1d  

EPS >30 06h 11h 0.8 1d  

EPS >50 06h 11h 0.42 1d  

EPS >60 06h 10h 0.32 1d  

EPS >100 06h 10h 0.14 1d  

POES-15  

MEPED >0.24 - 10h 250 1d  

MEPED >0.8 - 10h 228 1d  

MEPED >2.5 - 10h 136 1d  

MEPED >6.9 - 10h 80 1d  

MEPED >16 - 10h 11.5 1d  

MEPED >36 - 10h 3.27 1d  

MEPED >70 - 10h 0.33 1d  

MEPED >140 - 10h 0.18 1d  

IMP-8  

CPME >1 11h 12h 64 4d  

CPME >4 11h 12h 14.2 4d  

CPME >10 11h 12h 4.8 3d  

CPME >30 11h 12h 1.9 1.5d  

CPME >60 11h 12h 1.1 1d  

ACE  

SIS >10 09h 12h 29 3d  

SIS >30 09h 12h 7.4 2d  

SOHO  

EPHIN (INT) >50 11h 12h 0.23 1d  
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Differential fluxes of protons for the event of 2000 February 18 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 11
h
 15

h
 32 4d  

CPME   2-4.6 10
h
 14

h
 9.6 4d  

CPME 4.6-15 10
h
 14

h
 0.9 3d  

CPME 15-25 10
h
 13

h
 0.17 3d  

CPME 25-48 09
h
 10

h
 0.043 2d  

CPME 48-96 09
h
 10

h
 0.012 1.5d  

CPME 96-145 09
h
 10

h
 0.006 1d  

CPME 145-440 09
h
 10

h
 0.002 1d  

SOHO  

LION 0,75-2 12
h
 15

h
 29 4d  

LION 2-6 12
h
 14

h
 7.3 4d  

EPHIN 4-8 11
h
 13

h
 12.5 4d  

EPHIN 8-25 11
h
 13

h
 1.2 4d  

EPHIN 25-41 11
h
 13

h
 0.07 4d  

EPHIN 41-53 - ‘ - - ‘ - - ‘ - - ‘ -  
 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 February 18  
 

2000           February  17                           ∙                      АR8872                   To event 365  
 

Hα 6563 Å 2031 2045 2218 S29E07 2N FSU 

1 -12.5 keV 2017 2035 2107  M1.3 2.7E-02 

 
15.4 GHz 2024.0 2030.0 2034.0  1.76  

8.8 GHz 2024.0 2028.0 2039.0  1.72  

5 GHz 2024.0 2028.0 2039.0  1.91  

2.7 GHz 2023.0 2025.0 2039.0 U0.6 P1.4-2.7 2.30  

1.4 GHz 2023.0 2028.0 2039.0  2.28  

610 MHz 2024.0 2029.0 2039.0  1.76  

410 MHz 2024.0 2028.0 2039.0  2.08  

245 MHz 2024.0 2030.0 2039.0  2.45  

DS II 26-180 2025  2040 SH 3  

DS III 25-75 2024  2040  3  

 
CME  2130 0728 km/s -22.9 km/s 360º 184  
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2000              February  17              Ø                         АR8869                      To event 365  
 

Hα 6563 Å 1844 1847 1938 S25W16 1B FU 

1 -12.5 keV 1841 1852 1905  M2.5 2.3E-2 

 
15.4 GHz 1844.0 1849.0 1859.0  2.00  

8.8 GHz 1847.0 1848.0 1855.0  2.04  

5 GHz 1846.0 1848.0 1855.0 U0.6 P5 2.15  

2.8 GHz 1836.0 1848.0 ~1932.0  1.91  

1.4 GHz 1847.0 1847.0 1855.0  1.62  

610 MHz 1847.0 1848.0 1855.0  1.59  

410 MHz 1847.0 1847.0 1850.0  1.83  

245 MHz 1849.0 1851.0 1852.0  3.11  

245 MHz 1849.0 1851.0 1852.0  3.08  

DS II 25-75 1852  1905  2  

 
CME WL 1931 0543 km/s -82.5 km/s 064º 184º  
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Event 2000.04.04 – (2000-095)                                                                    № 366 
 

Particle event: To(Ep>10 MeV) – 04d17
h 

                          Tmax1(Ep>10 MeV) – 5d02
h
, Jmax1 (Ep>10 MeV) – 25 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 6d06
h
, Jmax2 (Ep>10 MeV) – 4 /cm

2
.s.sr 

                          Duration of the event – 3 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 105 MeV 

                                                                                                   – Eqm2 = 75 MeV 
 

Sources:  ● solar flare 04d15
h
11

m
, C9.7/2F, N16W66, АR8933 

Main X-ray burst 1-8 Ǻ: onset – 04d15
h
12

m
, max – 04d15

h
41

m
, Ф = 0.023 J/m

2 

CME: 04d16
h
33

m
, V = 1188 km/s, Δφ = 360

o
, dA = 265

o 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 April 04  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 

List 2000



177 

 

Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 April 04  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 17
h 

5d02
h
/6d06

 h 
130.9/41.1 4d  

EPS >10 17
h 

5d02
h
/6d06

 h 
25/4 3d  

EPS >30 17
h 

23
h
/6d06

 h 
0.6/0.12 2d  

EPS >50 17
h 

22
h
/6d06

 h 
0.11/0.03 1d  

EPS >60 18
h 

21
h
/6d06

 h 
0.09/0.01 1d  

EPS >100 18
h 

20
h
/6d06

 h 
0.015/0.005 1d  

POES-15  

MEPED >0.24 18
h 

5d10
h
/ - 3200/ - 4d  

MEPED >0.8 18
h 

5d10
h
/ - 2500/ - 4d  

MEPED >2.5 18
h 

5d10
h
/ - 1120/ - 4d  

MEPED >6.9 18
h 

5d10
h
/ - 36/ - 4d  

MEPED >16 18
h 

5d10
h
/ - 5.2/ - 4d  

MEPED >36 18
h 

5d10
h
/ - 0.46/ - 4d  

MEPED >70 
- 

- - -  

MEPED >140 
- 

- - -  

IMP-8  

CPME >1 18
h 

05d02
h
/06d06

h 
1200/1060 7 d  

CPME >4 18
h 

05d02
h
/06d06

h 
131/94 5 d  

CPME >10 18
h 

05d02
h
/06d06

h 
24/4 4 d  

CPME >30 18
h 

05d02
h
/06d06

h 
0.6/0.3 1 d  

CPME >60 18
h 

05d02
h
/06d06

h 
0.3/0.01 1 d  
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ACE  

SIS >10 18
h 

05d06
h
/06d18

h 
46.5/19.1 2 d  

SIS >30 18
h 

21
h
/06d18

h 
1.5/ 0.1 1 d  

SOHO  

EPHIN (INT) >50 18
h 

21
h
/06d15

h 
0.03/0.1 2d  

 

Differential fluxes of protons for the event of 2000 April 04  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 19
h 

- /10
h 

- /950 8d  

CPME   2-4.6 19
h 

- /10
h 

- /143 8d  

CPME 4.6-15 19
h 

- /10
h 

- /6 5d  

CPME 15-25 19
h 

- /10
h 

- /0.07 3d  

CPME 25-48 19
h 

- / - - / - 2d  

CPME 48-96 19
h 

- / - - / - 1d  

CPME 96-145 19
h 

- / - - / - 1d  

CPME 145-440 19
h 

- / - - / - 1d  

SOHO  

LION 0,75-2 19
h 

05d02
h
/06d15

h 
59/407 6d  

LION 2-6 19
h 

05d02
h
/06d15

h 
13.4/55.5 6d  

EPHIN 4-8 19
h 

05d02
h
/06d15

h 
20.3/38.7 8d  

EPHIN 8-25 18
h 

05d03
h
/06d15

h 
1.3/0.6 5d  

EPHIN 25-41 17
h 

05d00
h
/06d15

h 
0.028/0.001 4d  

EPHIN 41-53 - ‘ - - ‘ - - ‘ - - ‘ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 April 04 
 

2000           April  04                              ●                       АR8933                   To event 366  
 

Hα 6563 Å 1512 1533 1724 N16W66 2F FS 

1 -12.5 keV 1512 1541 1605  C9.7 2.3E-02 

>300 keV 1523    8.7 O 
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15.4 GHz 1517.0 1526.0 1552.0  2.11  

8.8 GHz 1517.0 1527.0 1552.0  2.26  

6.7 GHz 1516.3 1526.2 1543.2  2.37  

2.7 GHz 1517.0 1519.0 1552.0 U0.6 P2.7 2.69  

1.4 GHz 1515.0 1524.0 1542.0  2.59  

610 MHz 1516.0 1518.0 1551.0  2.04  

410 MHz 1516.0 1518.0 1552.0  2.43  

280 MHz 1507.9 1522.0 1555.0  2.39  

127 MHz 1516.1 1517.8 1534.1  >2.18  

DS II 110-170 1524  1526 SH 3  

DS II 40-80 1530  1531 F,H 3  

DS IV 35-85 1515  1619  3  

DS IV 40-550 1517  1527 P 3  

DS III 30-80 1516  1539 N 3  

DS DCIM 800-2000 1514  1542 GG 2  

DS DCIM 2000-4500 1517  1543 GG 2  

 
CME WL 1633 1188 km/s 12.8 km/s 360º 265º  
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Event 2000.06.07 – (2000-159)                                                                  № 367 
 

Particle event: To(Ep>10 MeV) – 07d00
h 

                          Tmax(Ep>10 MeV) – 8d10
h
, Jmax (Ep>10 MeV) – 54 /cm

2
.s.sr 

                          Duration of the event – 3 days  

                          Quasimaximal energy of protons in the event – Eqm = 100 MeV 
 

Sources: ●  solar flare 06d11
h
25

m
, X2.3/3B, N20E18,  АR9026 

Main X-ray burst 1-8 Ǻ: onset – 06d14
h
28

m
, max – 06d15

h
25

m
, Ф = 0.36 J/m

2 

CME: 06d15
h
54

m
, V = 1119 km/s, Δφ = 360º, dA = 047

o
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 June 07 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum   
 

 
 

 

Integral fluxes of protons for the event of 2000 June 07  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 01
h 

08d10
h 

520 3d  

EPS >10 01
h 

08d10
h 

54 3d  

EPS >30 00
h 

08d09
h 

0.6 3d  

EPS >50 - 08d08
h 

0.1 2d  

EPS >60 - 08d07
h 

0.07 2d  

EPS >100 - 08d07
h 

0.03 2d  

POES-15  

MEPED >0.24 - 08d10
h 

25310 3d  

MEPED >0.8 - 08d10
h 

13250 3d  

MEPED >2.5 - 08d10
h 

3290 3d  

MEPED >6.9 - 08d10
h 

320 2d  

MEPED >16 - 08d10
h 

6.5 2d  

MEPED >36 - 08d10
h 

0.6 2d  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 6d23
h 

08d11
h 

13700 3 d  

CPME >4 6d22
h 

08d11
h 

994 3 d  

CPME >10 02
h 

08d10
h 

44 3 d  

CPME >30 02
h 

08d09
h 

0.85 2 d  

CPME >60 02
h 

08d09
h 

0.6 2 d  

ACE       

SIS >10 01
h 

08d12
h 

42 3d  

SIS >30 06d23
h 

07d11
h 

0.7 2d  
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SOHO  

EPHIN (INT) >50 06d22
h 

08d10
h 

0.13 2d  
 

Differential fluxes of protons for the event of 2000 June 07  
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 06d23
h 

08d10
h 

980 4d  

CPME   2-4.6 06d23
h 

08d10
h 

178 4d  

CPME 4.6-15 06d23
h 

08d10
h 

67 4d  

CPME 15-25 06d23
h 

08d10
h 

0.9 3d  

CPME 25-48 06d23
h 

08d10
h 

0.017 3d  

CPME 48-96 06d23
h 

08d09
h 

0.002 2d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 06d23
h 

08d12
h 

996 4d  

LION 2-6 07d00
h 

08d11
h 

176 4d  

EPHIN 4-8 06d22
h 

08d12
h 

205 4d  

EPHIN 8-25 06d21
h 

08d09
h 

7.5 3d  

EPHIN 25-41 06d19
h 

08d09
h 

0.023 3d  

EPHIN 41-53 - ‘ - - ‘ - - ‘ - - ‘ -  
 

 

 

 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 June 07 
 

2000          June  06                                         ●                          АR9026              To event 367  
 

Hα 6563 Å 1125 1317 1450 N20E13 2N EFHKL 

Hα 6563 Å 1206 1521 1841 N20E14 3B UZ 

1 -12.5 keV 1310 1319 1328  M2.7 1.9E-2 

1 -12.5 keV 1330 1339 1346  X1.1 8.1E-2 

1 -12.5 keV 1356 1401 1411  M7.1 5.0E-2 

1 -12.5 keV 1458 1525 1540  X2.3 3.6E-1 

53 - 93 keV <1543 1548 >1556 199  HXT Y 

 
15.4 GHz 1330.0 1332.0 1349.0  2.62  

8.8 GHz 1330.0 1332.0 1338.0 U1.4 [P2.7 U5] P8.8 2.66  

6.7 GHz 1330.8 1331.2 1333.8  2.41  

5 GHz 1330.0 1333.0 1338.0  2.18  

2.7 GHz 1332.0 1333.0 1338.0  2.75  

1.4 GHz 1333.0 1334.0 1336.0  1.51  

245 MHz 1336.0 1337.0 1338.0  1.88  

DS III 35-70 1322  1449 N 1  

DS DCIM 2000-4500 1331  1334 GG,SP 2  
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15.4 GHz 1508.0 1519.0 0000.0  3.28  

8.8 GHz 1508.0 1519.0 0000.0  3.53  

6.7 GHz 1505.0 1516.5 1536.6 P0.6 U2.7 P6.7 3.67  

5 GHz 1506.0 1519.0 0000.0  3.45  

2.7 GHz 1506.0 1519.0 0000.0  3.36  

1.4 GHz 1506.0 1519.0 0000.0  3.81  

610 MHz 1507.0 1523.0 0000.0  4.26  

410 MHz 1507.0 1521.0 0000.0  3.88  

245 MHz 1507.0 1527.0 1607.0  3.63  

DS II 220-550 1516  ~1530  3  

DS II 25-119 1528  1539  2  

DS IV 30-80 1457  2121  3  

DS III 220-550 1507  1509 GG,RS 3  

DS III 25-158 1507  1509  1  

DS DCIM 2000-4500 1503  1553 GG 3  

DS DCIM 400-4000 1520  1710 P,Z 3  

        
CME WL 1506 0358 km/s -3.9 km/s 051º 018º  

CME WL 1530 0929 km/s 111.9 km/s
2 

090º 004º  

CME WL 1554 1119 km/s 1.5 km/s
2
 360º 047º  
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Event 2000.06.10 – (2000-162)                                                                    № 368 
 

Particle event: To(Ep>10 MeV) – 10d17
h
 

                          Tmax(Ep>10 MeV) – 10d20
h
, Jmax (Ep>10 MeV) – 24 /cm

2
.s.sr 

                          Duration of the event – 4 days  

                          Quasimaximal energy of protons in the event – Eqm = 390 MeV 
 

Sources: ● solar flare 10d16
h
22

m
, M5.2/3B, N22W39, АR9026 

Main X-ray burst 1-8 Ǻ: onset – 10d16
h
40

m
, max – 10d17

h
02

m
, Ф = 0.073 J/m

2
 

CME: 10d17
h
08

m
, V = 1108 km/s, Δφ = 360

o
, dA = 307º 

 SC 11d08
h
01

m
,  SC 12d22

h
08

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 June 10  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 June 10  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 17
h
 20

h
 34.4 >3d  

EPS >10 17
h
 20

h
 24 >3d  

EPS >30 17
h
 19

h
 6.9 >2d  

EPS >50 17
h
 18

h
 2.8 >1d  

EPS >60 17
h
 18

h
 1.96 >1d  

EPS >100 17
h
 18

h
 0.73 1d  

POES-15  

MEPED >0.24 17
h 

19
h
 137 3d  

MEPED >0.8 17
h 

19
h
 137 3d  

MEPED >2.5 17
h 

19
h
 137 3d  

MEPED >6.9 17
h 

19
h
 119 3d  

MEPED >16 17
h 

19
h
 41.5 3d  

MEPED >36 17
h 

19
h
 9.2 3d  

MEPED >70 17
h 

19
h
 1.2 3d  

MEPED >140 17
h 

19
h
 0.48 3d  

IMP-8  

CPME >1 14
h
 23

h
 303 5 d  

CPME >4 14
h
 21

h
 73.2 4 d  

CPME >10 15
h
 19

h
 31.1 4 d  

CPME >30 15
h
 19

h
 6.8 1.5 d  

CPME >60 16
h
 19

h
 2.1 1.5 d  

ACE  

SIS >10 17
h
 18

h
 92 3d  

SIS >30 17
h
 18

h
 32.5 2d  

SOHO  

EPHIN (INT) >50 - 22
h
 0.85 1.5d  
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Differential fluxes of protons for the event of 2000 June 10 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 21
h
 11d01

h
 197 4d  

CPME   2-4.6 19
h
 23

h
 56.4 4d  

CPME 4.6-15 19
h
 21

h
 4.9 4d  

CPME 15-25 18
h
 18

h
 1.8 3d  

CPME 25-48 18
h
 19

h
 0.25 3d  

CPME 48-96 16
h
 19

h
 0.052 2d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 19
h
 21

h
 46 5d  

LION 2-6 19
h
 21

h
 12.7 5d  

EPHIN 4-8 19
h
 21

h
 28.4 5d  

EPHIN 8-25 19
h
 20

h
 4.9 5d  

EPHIN 25-41 19
h
 19

h
 1.1 5d  

EPHIN 41-53 - ‘ - - ‘ - - ‘ - - ‘ -  
 

 

 

 

 

 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 June 10 
 

2000           June  10                           ●                        АR9026               To event 368  
 

Hα 6563 Å 1622 1653 1810 N22W39 3B FUY 

1 -12.5 keV 1640 1702 1719  M5.2 

7.3E-

2 

53 – 93 keV <1652 1653 1715  18 

HXT 

Y 

 
15.4 GHz 1647.0 1653.0 0000.0  2.36  

8.8 GHz 1648.0 1653.0 0000.0  2.58  

6.7 GHz 1647.0 1653.1 1658.1 [U2.7 P6.7] 3.40  

5 GHz 1648.0 1653.0 0000.0  2.88  

2.7 GHz 1648.0 1653.0 0000.0  2.74  

2.7 GHz 1648.0 1653.0 0000.0  2.74  

1.4 GHz 1647.0 1653.0 1706.0  3.18  

610 MHz 1653.0 1700.0 1708.0  3.73  

410 MHz 1652.0 1700.0 1703.0  1.72  

280 MHz 1653.3 1703.0 1710.1  2.09  

DS II 25-180 1655  1714  2  

DS II 30-80 1655  1718  3  

DS III 25-180 1655  1659  1  

DS DCIM 1000-4000 1647  1716 P,C 3  
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1.4 GHz 1756.0 1800.0 1819.0  2.23  

610 MHz 1737.0 1741.0 0000.0 P0.6 3.97  

410 MHz 1738.0 1741.0 0000.0  3.46  

DS DCIM 1000-1500 1757  1806 P,Z 3  

 
CME WL 1708 1108 km/s –21.2km/s

2 
360º 307º  
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Event 2000.06.17 – (2000-169)                                                                         № 369 
 

Particle event: To(Ep>10 MeV) – 17d07
h 

                          Tmax(Ep>10 MeV) –18d06
h
, Jmax (Ep>10 MeV) – 1.7 /cm

2
.s.sr *) 

                          Duration of the event – 2 days *) 

                          Quasimaximal energy of protons in the event – Eqm = 110 MeV 

                          *) According to data IMP-8 (CPME) 
 

Sources: ●  solar flare 17d02
h
25

m
, M3.5/2B, N22W72, АR9033 

               Ø  solar flare 18d01
h
52

m
, X1.0/SF, N23W85, АR9033 

Main X-ray burst 1-8 Ǻ: onset – 17d02
h
25

m
, max – 17d02

h
37

m
, Ф = 0.024 J/m

2 

CME: 17d03
h
28

m
, V = 857 km/s, Δφ = 133

o
, dA=301

o
; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 June 17  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 June 17 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h 

18d05
h 

0.6 1d  

EPS >10 07
h 

18d04
h 

0.4 1d  

EPS >30 07
h 

18d04
h 

0.13 1d  

EPS >50 07
h 

18d04
h 

0.07 1d  

EPS >60 07
h 

18d04
h 

0.04 1d  

EPS >100 07
h 

18d04
h 

0.015 1d  

POES-15  

MEPED >0.24 14
h 

18d04
h 

371 3d  

MEPED >0.8 14
h 

18d04
h 

73 3d  

MEPED >2.5 14
h 

18d04
h 

31 3d  

MEPED >6.9 - - - -  

MEPED >16 - - - -  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 10
h 

18d03
h 

356 3 d  

CPME >4 08
h 

18d05
h 

14 2 d  

CPME >10 07
h 

18d06
h 

1.7 2 d  

CPME >30 - 18d06
h 

0.13 1.5 d  

CPME >60 - 18d06
h 

0.04 0.5 d  

ACE  

SIS >10 07
h 

18d06
h 

1.3 1d  

SIS >30 07
h 

18d04
h 

0.2 1d  

SOHO  

EPHIN (INT) >50 - 18d05
h 

0.008 -  
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Differential fluxes of protons for the event of 2000 June 17  
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 09
h 

18d02
h 

274 3d  

CPME   2-4.6 08
h 

18d03
h 

34.6 3d  

CPME 4.6-15 06
h 

18d03
h 

0.77 2d  

CPME 15-25 05
h 

18d01
h 

0.045 1,5d  

CPME 25-48 05
h 

18d05
h 

0.008 0,5d  

CPME 48-96 - 18d05
h 

0.0025 0,5d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 06
h 

18d06
h 

30.3 3d  

LION 2-6 06
h 

18d06
h 

3.9 3d  

EPHIN 4-8 06
h 

18d05
h 

3.9 3d  

EPHIN 8-25 05
h 

18d05
h 

0.81 3d  

EPHIN 25-41 05
h 

18d04
h 

0.006 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 June 17  
 

2000            June  17                              ●                       АR9033                To event 369 
 

Hα 6563 Å 0228 0238 0501 N22W72 2B EF 

1 -12.5 keV 0225 0237 0244  M3.5 2.4E-2 

50 – 150 keV 0228 0235 0337  206 HXT Y 

 
15.4 GHz 0231.0 0231.0 0232.0  1.49  

8.8 GHz 0230.0 0231.0 0235.0 U1.4 P5.7-8.8 1.98  

5.7 GHz 0230.3 0232.0 0405.0  1.98  

2.7 GHz 0231.0 0233.0 0235.0  1.79  

1.4 GHz 0231.0 0234.0 0235.0  1.49  

245 MHz 0236.0 0236.0 ~0236.0  1.73  

DS III 25-150 0247  0332 N 2  

DS CONT 30-80 0250  0413  1  

 
5 GHz 0258.0 0305.0 0310.0 U2.7 / 5 1.75  

2.7 GHz 0307.0 0307.0 ~0307.0  1.36  

1.4 GHz 0305.0 0307.0 0309.0  1.76  

610 MHz 0306.0 0307.0 0309.0  2.00  

410 MHz 0306.0 0307.0 0308.0  2.04  

245 MHz 0304.0 0304.0 ~0304.0  1.69  

DS III 23-600 0301  0309 GG 3  
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5 GHz 0353.0 0353.0 0354.0 [0.9 - 5] 1.77  

2.7 GHz 0351.0 0352.0 0356.0  1.94  

1.4 GHz 0346.0 0346.0 0347.0  1.91  

900 MHz 0345.0 0352.2   1.95  

610 MHz 0345.0 0352.0 0357.0  2.26  

410 MHz 0345.0 0347.0 0349.0  2.00  

245 MHz 0340.0 0342.0 0000.0  2.90  

DS III 160-260 0340  0346 G 2  

DS CONT 160-820 0341  0355  1  

 
CME WL 0328 0857 km/s 16.4 km/s

2 
133º 301º  
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2000         June  18                              Ø                       АR9033                   To event 369  
 

Hα 6563 Å 0156 0157 0213 N23W85 SF EF 

1 -12.5 keV 0152 0159 0213  X1.0 3.4E-2 

53 – 93 keV >020422 ~020426 020912  188 HXT Y 

 
15.4 GHz 0156.0 0157.0 0158.0 U0.6 P8.8-15.4 2.75  

8.8 GHz 0156.0 0157.0 0158.0  2.76  

5 GHz 0155.0 0157.0 0159.0  2.53  

2.7 GHz 0155.0 0157.0 0159.0  2.48  

1.4 GHz 0156.0 0157.0 0200.0  2.45  

610 MHz 0156.0 0157.0 0200.0  2.23  

410 MHz 0157.0 0158.0 0200.0  3.62  

245 MHz 0156.0 0158.0 0203.0  4.08  

DS II 30-650 0157  0211 FN 3  

DS III 18-180 0157  0204 GG 3  

 
BSL 6563 Å 0156  0233 N17W90   

 
CME WL 0210 0629 km/s -1.2 km/s

2 
132º 318º  
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Event 2000.06.25 – (2000-177)                                                                     № 370 
 

Particle event:   To(Ep>10 MeV) – 25d10
h
 

                          Tmax(Ep>10 MeV) – 26d07
h
, Jmax (Ep>10 MeV) – 1.5 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 70 MeV 
 

Sources: ๏ solar flare 25d07
h
17

m
, M1.9/2N, N16W55, АR9046 

Main X-ray burst 1-8 Ǻ : onset – 25d07
h
 17

m
, max – 25d07

h
52

m
, Ф = 0.043 J/m

2
 

CME: 25d07
h
54

m
, V = 0546 km/s, Δφ = 165

o
, dA = 274

 o
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 June 25  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 June 25 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 10
h
 26d07

h
 14 2d  

EPS >10 10
h
 26d07

h 1.5 1.5d  

EPS >30 11
h
 26d07

h 0.06 1d  

EPS >50 - - -   

EPS >60 - - -   

EPS >100 - - -   

POES-15  

MEPED >0.24 - 26d04
h 

1320 3 d  

MEPED >0.8 - 26d04
h 

785 3 d  

MEPED >2.5 - 26d04
h 

118 3 d  

MEPED >6.9 - - - -  

MEPED >16 - - - -  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 12
h
 26d01

h
 655 3 d  

CPME >4 12
h
 26d01

h
 36 3 d  

CPME >10 12
h
 26d01

h
 2.4 2 d  

CPME >30 - - - -  

CPME >60 - - - -  

ACE  

SIS >10 11
h
 23

h
 2.3 1.5d  

SIS >30 12
h
 22

h
 0.2 1d  

List 2000



199 

 

SOHO  

EPHIN (INT) >50 - - - -  
 
 

Differential fluxes of protons for the event of 2000 June 25 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 12
h
 26d08

h
 313 3d  

CPME   2-4.6 12
h
 26d08

h
 38 3d  

CPME 4.6-15 11
h
 26d08

h
 1.2 3d  

CPME 15-25 11
h
 26d08

h
 0.02 1,5d  

CPME 25-48 - - - -  

CPME 48-96 - -  -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 12
h
 26d05

h
 102 3.5d  

LION 2-6 12
h
 26d05

h
 12.1 3.5d  

EPHIN 4-8 12
h
 26d01

h
 9.6 3.5d  

EPHIN 8-25 11
h
 26d01

h
 0.3 3d  

EPHIN 25-41 10
h
 26d10

h
 0,0014 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 June 25 
 

2000           June  25                             ๏                     АR9046               To event 370  
 

Hα 6563 Å 0720 0741 0853 N16W55 2N FH 

1 -12.5 keV 0717 0752 0821  M1.9 4.3E-02 

 
3 GHz 0716.2 0720.8 0726.8  1.49  

245 MHz 0719.0 0720.0 0721.0  1.82  

204 MHz 0720.2 0720.6 0721.5  2.16  

DS III 220-450 0720  0721 GG,S 3  

DS III 50-270 0720  0721 GG 2  

DS DCIM 2088-4500 0720  0721 G 1  
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8.8 GHz 0741.0 0741.0 0000.0  1.48  

5 GHz 0740.0 0741.0 0744.0  1.52  

3 GHz 0733.9 0741.6 0801.4  1.60  

1.4 GHz 0741.0 0741.0 0742.0  1.49  

900 MHz 0715.0 0735.6   2.06  

600 MHz 0719.5 0738.6  [P0.6] 2.15  

410 MHz 0740.0 0741.0 0742.0  1.91  

204 MHz 0736.8 0745.8 0752.0  1.88  

DS II 40-90 0751  0759  2  

DS I 50-160 0738  ~0804 N,C 2  

DS III 45-95 0742  ~0808 N 2  

DS CONT 25-180 0739  0805  1  

DS DCIM 800-2000 0730  0746 GG,SP 2  

DS DCIM 220-550 0734  0747 C 2  

 
CME WL 0754 1617 km/s –17.5 km/s

2
 165º 274º  
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Event 2000.07.13 – (2000-195)                                                                 № 371 
 

Particle event: To(Ep>10 MeV) – 13d06
h 

                          Tmax(Ep>10 MeV) –13d10h
, Jmax (Ep>10 MeV) – 5 /cm

2
.s.sr 

                          Duration of the event – 1.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 40 MeV 
 

Sources: ๏ solar flare 12d18
h
41

m
, M5.7/2F, N16W64, АR9070 

Main X-ray burst 1-8 Ǻ : onset – 12d18
h
41

m
, max – 12d18

h
47

m
, Ф = 0.063 J/m

2 

CME: 12d20
h
30

m
, V = 820 km/s, Δφ = 101

o
, dA = 281

o 

▲SC 13d09
h
42

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 July 13  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2000 July 13 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES 10  

EPS >5 06
h 

15
h 

45 1.5d  

EPS >10 06
h 

15
h 

5 1.5d  

EPS >30 06
h 

14
h 

0.08 1d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-15  

MEPED >0.24 - 09
h 

11490 1.5 d  

MEPED >0.8 - 09
h 

3480 1.5 d  

MEPED >2.5 - 09
h 

362 1.5 d  

MEPED >6.9 - 09
h 

7 1.5 d  

MEPED >16 - 09
h 

0.6 1.5 d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 02
h 

10
h 

2920 1.5 d  

CPME >4 02
h 

10
h 

62 1.5 d  

CPME >10 02
h 

10
h 

2.3 1.5 d  

CPME >30 - - - -  

CPME >60 - - - -  

ACE  

SIS >10 12d20
h 

14
h 

2.5 1.5 d  

SIS >30 - - - 1.5 d  

SOHO  

EPHIN (INT) >50 - 14
h 

0.008 -  
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Differential fluxes of protons for the event of 2000 July 13 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 12d17
h 

10
h 

2630 2d  

CPME   2-4.6 12d17
h 

10
h 

200 2d  

CPME 4.6-15 12d17
h 

10
h 

3.85 2d  

CPME 15-25 - - - -  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 12d19
h 

12
h 

111 1.5d  

LION 2-6 12d19
h 

12
h 

10.8 1.5d  

EPHIN 4-8 12d20
h 

12
h 

5.5 1.5d  

EPHIN 8-25 12d20
h 

11
h 

0.16 1.5d  

EPHIN 25-41 12d20
h 

10
h 

0.0014 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 July 13 
 

2000        July  12                                  ๏                  АR9070                   To event 371  
 

Hα 6563 Å <1849 1848 >1957 N16W64 2F  

1 -12.5 keV 1841 1849 1907  M5.7 6.3E-2 
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15.4 GHz 1841.0 1848.0 1858.0 1.4 / 15.4 2.98  

8.8 GHz 1843.0 1848.0 1853.0  2.81  

5 GHz 1843.0 1848.0 1855.0  2.62  

2.7 GHz 1843.0 1848.0 1853.0  2.38  

1.4 GHz 1844.0 1848.0 1852.0  1.77  

DS III 25-86 1848  1849  1  

 
CME WL 2030 0820 km/s -3.2 km/s

2 
101º 281º  
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Event 2000.07.14 – (2000-196) – GLE-59                                                          № 372 
 

Particle event:  To(Ep>10 MeV) – 14d10
h 

                          Tmax1(Ep>10 MeV) – 14d18h
, Jmax1(Ep>10 MeV) – 7.2·10

3
 cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 15d13h
, Jmax2(Ep>10 MeV) – 1.8·10

4
 cm

2
.s.sr 

                          Duration of the event – 2 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 2160 MeV 

                                                                                                   – Eqm2 = 630 MeV  
 

Sources: ● solar flare 14d10
h
03

m
, X5.7/3B, N22W07, АR9077 

              solar flare 15d08
h
20

m
, M1.3/SF, N16W12, АR9077 

Main X-ray burst 1-8 Ǻ: onset – 14d10
h
03

m
, max – 14d10

h
24

m
, Ф = 0.75 J/m

2 

CME: 14d10
h
54

m
, V =1674 km/s, Δφ = 360

o
, dA = 273

o 

▲SC14d15
h
32

m
, ▲SC 15d14

h
37

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 July 14  
 

2000, ACE + GOES
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 July 14 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 10
h 

18
 h
/15d13

h 
8600/30475 2d  

EPS >10 10
h 

18
 h
/15d13

h 
7200/18000 2d  

EPS >30 10
h 

18
h
/15d12

h 
2860/4070 2d  

EPS >50 10
h 

17
h
/15d12

h 
1300/1160 2d  

EPS >60 10
h 

17
h
/15d12

h 
805/514 2d  

EPS >100 10
h 

16
h
/15d12

h 
330/91.3 2d  

POES-16  

MEPED >0.24 
- 

13
h
/15d15

h 
26430/192050 2d  

MEPED >0.8 
- 

13
h
/15d15

h 
16250/83230 2d  

MEPED >2.5 
- 

13
h
/15d15

h 
11690/47710 2d  

MEPED >6.9 
- 

13
h
/15d15

h 
10120/26470 2d  

MEPED >16 
- 

13
h
/15d15

h 
3250/11080 2d  

MEPED >36 
- 

13
h
/15d15

h 
2280/2900 2d  

MEPED >70 
- 

13
h
/15d15

h 
570/170 2d  

MEPED >140 
- 

13
h
/15d15

h 
180/12 2d  

IMP-8  

CPME >1 11
h 

16
h
/15d17

h 
6700/32400 2d  

CPME >4 10
h 

16
h
/15d17

h 
6000/8440 2d  

CPME >10 10
h 

16
h
/15d17

h 
4960/3960 2d  

CPME >30 10
h 

17
h
/15d16

h 
2270/675 2d  

CPME >60 10
h 

16
h
/15d16

h 
1200/250 2d  

ACE  

SIS >10 10
h 

16
h
/ - 4040/ - 2d  

SIS >30 10
h 

16
h
/ - 1770/ - 2d  
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SOHO  

EPHIN (INT) >50 10
h 

17
h
/15d13

h 
1760/1510 2d  

BALLOONS  

Mu-1 >173 
- 

14
h 
-16

h
/ - 29/ - 

- 
 

Mu-1 >402 
- 

14
h 
-16

h
/ - 2.3/ - 

- 
 

Mu-1 >609 
- 

14
h 
-16

h 
/ - 0.28/ - 

- 
 

NM   

Network >433 
- 

11
h
10

m 
/ - 34 

- 
 

Network >1000 
- 

11
h
10

m 
/ - 0.37 

- 
 

Network >2000 
- 

11
h
10

m 
/ - 0.0088 

- 
 

Network >3700 
- 

11
h
10

m 
/ - 0.00032 

- 
 

 

Differential fluxes of protons for the event of 2000 July 14 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 10
h 

19
h
/15d13

h 
167/15900 2d  

CPME   2-4.6 10
h 

19
h
/15d13

h 
255/3850 2d  

CPME 4.6-15 10
h 

19
h
/15d13

h 
183/435 2d  

CPME 15-25 09
h 

18
h
/15d13

h 
234/208 2d  

CPME 25-48 09
h 

18
h
/15d13

h 
61/23.6 2d  

CPME 48-96 09
h 

17
h
/15d13

h 
24.5/4.6 2d  

CPME 96-145 09
h 

17
h
/15d13

h 
8.3/6.5 2d  

CPME 145-440 09
h 

17
h
/15d13

h 
1/0.17 2d  

SOHO  

LION 0,75-2 10
h 

17
h
/15d13

h 
1315/8600 2d  

LION 2-6 10
h 

17
h
/15d13

h 
201/1330 2d  

EPHIN 4-8 10
h 

18
h
/15d14

h 
52/1001 2d  

EPHIN 8-25 10
h 

18
h
/15d15

h 
41/766 2d  

EPHIN 25-41 10
h 

18
h
/15d11

h 
24.5/36.7 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 July 14  
 

2000           July  14                               ●                      АR9077               To event 372  
 

Hα 6563 Å <1012 ~1021 1330 N22W07 3B U 

1 -12.5 keV 1003 1024 1043  X5.7 7.5E-1 

50 – 150 keV 101113 102011 120115  8244 HXT Y 
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15.4 GHz 1012.0 1027.0 1132.0  3.83  

8.8 GHz 1007.0 1027.0 1157.0 P0.4 U3 P8.8 3.95  

5 GHz 1005.0 1027.0 1159.0  3.89  

3 GHz 1001.3 1028.6 1240.7  3.51  

1.4 GHz 1006.0 1030.0 0000.0  3.61  

610 MHz 1009.0 1032.0 1132.0  4.52  

410 MHz 1010.0 1031.0 1132.0  4.61  

245 MHz 1011.0 1036.0 1132.0  4.49  

204 MHz 1013.9 1028.2 1043.8  4.24  

DS II 220-440 1017  1027 H 2  

DS II 35-85 1020  1026  3  

DS IV 30-80 1026  1330  3  

DS III 25-270 1015  ~1039 S,C 2  

DS CONT 25-270 1026  ~1041  3  

DS DCIM 800-2000 1003  1151 GG,FS 3  

DS DCIM 2000-4500 1007  1135 GG 3  

 
CME WL 1054 1674 km/s -96.1 km/s

2 
360º 273º  

 

 
 

 

2000       July  15                                                      АR9087                 To event 372 
 

Hα 6563 Å 0822 0826 1146 N16W12 SF U 

1 -12.5 keV 0820 0833 0848  M1.3 1.8E-02 

 
3 GHz 0831.6 0832.2 0836.7  1.18  

DS III 25-160 0832  0833 G 2  

DS III 30-210 0839  0839 G 2  

DS III 25-160 0843  0845 GG FS 2  

DS III 200-270 0903  0904 GG 1  
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Event 2000.07.16 – (2000-198)                                                                        № 373 
 

Particle event: To(Ep>10 MeV) – 16d11
h 

                          Tmax1(Ep>10 MeV) – 16d12h
, Jmax1(Ep>10 MeV) – 100 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 17d02h
, Jmax2(Ep>10 MeV) – 37 /cm

2
.s.sr 

                          Duration of the event – 3 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 370 MeV 

                                                                                                   – Eqm2 = 320 MeV  
 

Sources:  solar flare 15d08
h
20

m
, M1.3/SF, N16W12 АR9077 

Ø solar flare 16d23
h
37

m
, M1.4/2F, N17W40 АR9077 

Main X-ray burst 1-8 Ǻ: onset – 15d08
h
20

m
, max – 15d08

h
33

m
, Ф = 0.018 J/m

2 

▲SC 15d14
h
37

m
, ▲SC 19d15

h
27

m  
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 July 16 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 July 16 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 11
h 

12
h
/17d03

h 
236/75.8 3d  

EPS >10 11
h 

12
h
/17d02

h 
100/37 3d  

EPS >30 11
h 

12
h
/17d02

h 
15.7/7.6 3d  

EPS >50 11
h 

12
h
/17d02

h 
5.4/2.6 3d  

EPS >60 11
h 

12
h
/17d02

h 
2.1/1.0 3d  

EPS >100 11
h 

12
h
/17d01

h 
0.6/0.26 3d  

POES-15  

MEPED >0.24 11
h 

12
h
/17d02

h
 4660/1825 3d  

MEPED >0.8 11
h 

12
h
/17d02

h
 3254/1290 3d  

MEPED >2.5 11
h 

12
h
/17d02

h
 1690/712 3d  

MEPED >6.9 11
h 

12
h
/17d02

h
 620/294 3d  

MEPED >16 11
h 

12
h
/17d02

h
 184/84 3d  

MEPED >36 11
h 

12
h
/17d02

h
 32/14 3d  

MEPED >70 11
h 

12
h
/17d02

h
 5.2/2.1 3d  

MEPED >140 11
h 

12
h
/17d02

h
 1./0.9 3d  
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IMP-8  

CPME >1 11
h 

13
h
/17d03

h 
3210/1060 3d  

CPME >4 11
h 

12
h
/17d02

h 
810/323 3d  

CPME >10 10
h 

12
h
/17d02

h 
258/110 3d  

CPME >30 10
h 

11
h
/17d02

h 
35.2/13.6 3d  

CPME >60 10
h 

11
h
/17d01

h 
13.4/5.6 3d  

ACE       

SIS >10 10
h 

- - -  

SIS >30 10
h 

- - -  

SOHO  

EPHIN (INT) >50 11
h 

15
h
/17d03

h 
4.3/1.7 3d  

 

Differential fluxes of protons for the event of 2000 July 16 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 10
h 

12
h
/17d02

h 
1610/508 3d  

CPME   2-4.6 10
h 

12
h
/17d03

h 
466/145 3d  

CPME 4.6-15 10
h 

12
h
/17d02

h 
50.6/19.8 3d  

CPME 15-25 10
h 

12
h
/17d03

h 
12.3/6.1 3d  

CPME 25-48 10
h 

11
h
/17d02

h 
1.35/0.5 3d  

CPME 48-96 10
h 

11
h
/17d02

h 
0.15/0.05 3d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 11
h 

16
h
/17d03

h 
332/115 3d  

LION 2-6 11
h 

16
h
/17d03

h 
67.4/23.5 3d  

EPHIN 4-8 11
h 

15
h
/17d03

h 
158/63.2 3d  

EPHIN 8-25 11
h 

16
h
/17d03

h 
20.8/9.4 3d  

EPHIN 25-41 11
h 

15
h 
/17d03

h 
1.2/0.56 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 July 16 
 

2000          July  15                              ๏                          АR9090                      To event 373  
 

Hα  0159 0203 0214 N09E81 1N U 

1 -12.5 keV 0159 0203 0214  M5.5 1.6E-02 
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15.4 GHz 0202.0 0202.0 0204.0  2.63  

8.8 GHz 0202.0 0202.0 0204.0 U2.8 P8.8 2.86  

5 GHz 0202.0 0202.0 0205.0  2.59  

2.8 GHz 0200.0 0204.0 0210.0  1.40  

610 MHz 0147.0 0156.0 0000.0  2.68  

DS III 35-90 0203  0203 B 1  

DS III 30-75 0225  0227 G 1  

 

 
 

 

 

 

 

 

 

2000          July  16                             Ø                АR9077                       To event 373 
 

Hα  2341 2352 0051 N17W40 2F EFU 

1 -12.5 keV 2337 0004 0015  M1.4 1.7E-02 

 
2.8 GHz 2333.0 2342.0 0143.0  1.40  

610 MHz 2354.0 2355.0 2356.0  1.91  

DS III 28-180 2310  2339 N 1  

DS III 57-180 2317  2324 N 1  
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Event 2000.07.22 – (2000-204)                                                                       № 374 
 

Particle event: To(Ep>10 MeV) – 22d12
h 

                          Tmax1(Ep>10 MeV) – 22d14h
, Jmax1 (Ep>10 MeV) – 13 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 22d20h
, Jmax2 (Ep>10 MeV) – 6 /cm

2
.s.sr  

                          Duration of the event – 2 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 340 MeV 

                                                                                                   – Eqm 2 = 80 MeV 
 

Sources: ● solar flare 22d11
h
17

m
, M3.7/2N, N14W56, АR9085 

Main X-ray burst 1-8 Ǻ : onset – 22d11
h
17

m
, max – 22d11

h
34

m
, Ф = 0.07 J/m

2 

CME: 22d11
h
54

m
, V = 1230 km/s , Δφ = 229

o
, dA = 275

o
; 

▲ SC 23d10h41m 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 July 22  
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2000 LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 
 

Integral fluxes of protons for the event of 2000 July 22  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h 

17
h
/20

h 
27/20.4 2d  

EPS >10 12
h
 14

h
/20

h 
13/6 2d  

EPS >30 12
h
 13

h
/20

h 
3.1/0.55 1d  

EPS >50 12
h
 13

h
/20

h 
1.1/0.12 1d  

EPS >60 12
h
 13

h
/20

h 
0.65/0.07 1d  

EPS >100 12
h
 12

h
/ - 0.24/ - 1d  

POES-15  

MEPED >0.24 - - /24
h 

- /940 2d  

MEPED >0.8 - - /24
h 

- /650 2d  

MEPED >2.5 - - /24
h 

- /200 2d  

MEPED >6.9 - - /24
h 

- /30 2d  

MEPED >16 - - /24
h 

- /2.5 1d  

MEPED >36 - - /24
h 

- /0.14 1d  

MEPED >70 - - /24
h 

- /0.1 1d  

MEPED >140 - - 
 

-  -  

IMP-8  

CPME >1 13
h 

16
 h
/22

h 
42/344 1.5 d  

CPME >4 12
h 

16
h
/22

h 
22/38 1.5 d  

CPME >10 12
h 

15
h
/20

h 
8/4.7 1.5d  

CPME >30 12
h 

13
h
/18

h 
1.8/0.3 1 d  

CPME >60 12
h 

13
h
/18

h 
0.75/0.05 1 d  
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ACE  

SIS >10 12
h 

15
h
/19

h 
11/6.5 1.5d  

SIS >30 12
h 

13
h
/18

h 
3.2/0.1 1d  

SOHO  

EPHIN (INT) >50 12
h 

14
h
/20

h 
0.28/0.04 1d  

 

Differential fluxes of protons for the event of 2000 July 22 
 

S/c, instruments ∆Е, MeV To Tmax 
Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 
Comments 

IMP-8  

CPME 1-2 15
h 

- - /189 2d  

CPME   2-4.6 14
h 

16
h
/14

h 
8.7/61 2d  

CPME 4.6-15 11
h 

15
h 

1.5/3.7 2d  

CPME 15-25 11
h 

13
h 

0.37/0.22 1.5d  

CPME 25-48 11
h 

13
h 

0.06/0.018 1.5d  

CPME 48-96 11
h 

13
h 

0.013/0.0015 1d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 14
h 

16
h
/23

h 
2.5/43 2d  

LION 2-6 14
h 

17
h
/23

h 
1/7.3 2d  

EPHIN 4-8 14
h 

16
h
/22

h 
3.1/12.8 2d  

EPHIN 8-25 14
h 

16
h
/22

h 
0.6/0.75 2d  

EPHIN 25-41 13
h 

15
h
/21

h 
0.06/0.022 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 July 22 
 

2000               July  22                          ●                    АR9085                      To event 374  
 

Hα 6563 Å 1117 1125 1246 N14W56 2N FU 

1 -12.5 keV 1117 1134 1202  M3.7 7.0E-2 

53-93  <112059 ~112335 >112339  253 HXT Y 

 
5 GHz 1125.0 1125.0 ~1125.0  1.41  

2.7 GHz 1119.0 1124.0 1133.0  1.91  

610 MHz 1118.0 1119.0 1142.0 [P0.6] 2.30  

410 MHz 1119.0 1120.0 1122.0  1.87  

8.8 GHz 1124.0 1134.0 1142.0  1.63  

5 GHz 1122.0 1134.0 1142.0  1.72  

1.4 GHz 1119.0 1134.0 1141.0  1.88  

DS II 25-160 1125  1144 FS 2  

DS DCIM 800-2000 1117  1204 GG 2  

DS DCIM 2000-4500 1118  1153 GG 1  
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15.4 GHz 1133.0 1135.0 1158.0 [U8.8 / 15.4] 1.82  

8.8 GHz 1133.0 1146.0 1158.0  1.91  

5 GHz 1133.0 1146.0 1158.0  1.81  

2.7 GHz 1133.0 1134.0 1158.0  1.73  

610 MHz 1133.0 1134.0 1158.0  1.94  

410 MHz 1133.0 1134.0 1158.0  1.85  

245 MHz 1133.0 1134.0 1158.0  2.15  

DS IV 35-85 1137  1751  1  

DS III 200-260 1136  1136 G 2  

DS CONT 135-270 ~1133  ~1138  2  

 
CME WL 1154 1230 km/s -12.4 km/s

2 
229º 275º  

 

 

 
 

 

List 2000



222 

 

Event 2000.07.28 – (2000-210)                                                                      № 375 
 

Particle event: To(Ep>10 MeV) – 28d02
h 

                          Tmax1(Ep>10 MeV) – 28d06h
, Jmax1(Ep>10 MeV) – 5 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 28d12h
, Jmax2(Ep>10 MeV) – 13 /cm

2
.s.sr 

                          Duration of the event – 3 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 140 MeV 

                                                                                                   – Eqm2 = 105 MeV  
 

Sources:  solar flare 27d23
h
37

m
, M1.2/SF, N11W78, АR9090 

Main X-ray burst 1-8 Ǻ: onset – 27d23
h
37

m
,max – 27d23

h
42

m
, Ф = 0.0044 J/m

2 

CME: 28d00
h
54

m
, V = 0447 km/s, Δφ = 057

o
; dA = 296º  

▲ SC 28d06
h
34

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 July 28 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 July 28 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 02
h 

06
 h
/12

h 
10.7/36 3d  

EPS >10 02
h 

06
 h
/12

h 
5/13 3d  

EPS >30 02
h 

04
 h
/11

h 
0.5/0.6 2d  

EPS >50 02
h 

04
 h
/11

h 
0.14/0.12 1d  

EPS >60 02
h 

04
h
/11

h
 - 0.1/0.08 1d  

EPS >100 02
h 

04
h
/11

h
 - 0.04/0.03 1d  

POES-16  

MEPED >0.24 - - - - 
 

MEPED >0.8 - - - - 
 

MEPED >2.5 - - - - 
 

MEPED >6.9 - - - - 
 

MEPED >16 - 04
h
/12

h 
4.2 / 8.2 2d 

 

MEPED >36 - 04
h
/12

h 
0.5 / 0.4 1d 

 

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 <3
h 

04
 h
/11

 h 
14/48 2d  

CPME >4 <3
 h 

04
 h
/11

 h 
9/21.7 2d  

CPME >10 <3
 h 

04
 h
/11

 h 
4/8.2 2d  

CPME >30 <3
 h 

04
 h
/11

 h 
0.35/0.3 1d  

CPME >60 <3
 h 

04
 h
/11

 h 
0.16/0.05 1d  

ACE  

SIS >10 2
 h 

03
 h
/11

 h 
2.1/7.5 1d  

SIS >30 2
 h 

03
 h
/10

 h 
0.55/0.35 1d  
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SOHO  

EPHIN (INT) >50 00
h 

04
h
/12

h 
0.03/0.02 1d  

 

Differential fluxes of protons for the event of 2000 July 28 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 01
h 

06
h
/12

h 
3.8/15 1d  

CPME 2-4.6 01
h 

04
h
/12

h 
1.96/8.5 1d  

CPME 4.6-15 01
h 

04
h
/11

h 
0.54/1.56 1d  

CPME 15-25 01
h 

04
h
/11

h 
0.2/0.39 1d  

CPME 25-48 01
h 

04
h
/11

h 
0.016/0.02 1d  

CPME 48-96 00
h 

04
h
/11

h 
0.002/0.0016 1d  

CPME 96-145 00
h 

- - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 01
h 

04
h
/12

h 
0.38/13.2 4d  

LION 2-6 01
h 

04
h
/12

h 
0.16/3.1 4d  

EPHIN 4-8 01
h 

04
h
/12

h 
0.4/10 4d  

EPHIN 8-25 01
h 

04
h
/12

h 
0.11/1.5 4d  

EPHIN 25-41 01
h 

04
h
/12

h 
0.011/0.04 4d  

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 July 28  
 

2000      July  27                                ๏                     АR9090         To event 375  
 

Hα 6563 Å <2340 ~2341 >0046 N11W78 SF FU 

1 -12.5 keV 2337 2342 2347  M1.2 4.4E-3 

53-93 keV <233922 234114 234406  237 HXT Y 

 
5.7 GHz 2340.8 2342.3 2344.4  1.18  

2.8 GHz 2335.0 2341.0 2347.0  0.85  

 
CME WL 0054 0447 km/s -1.8 km/s

2 
057º 296º  
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Event 2000.08.11 – (2000-224)                                                                     № 376 
 

Particle event: To(Ep>10 MeV) – 11d15
h 

  Tmax(Ep>10 MeV) – 11d17h
, Jmax (Ep>10 MeV) – 3.2 /cm

2
.s.sr 

                          Duration of the event – 1 day  

                          Quasimaximal energy of protons in the event – Eqm = 75 MeV 
 

Sources:  back side solar flare event < 11d16
h
54

m
, AR unknown, behaind EL; 

CME: 11d16
h
54

m
,V = 0300 km/s, Δφ = 271

o
,dA = 035º  

▲ SC 11d18
h
46

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 August 11  
 

2000, ACE + GOES

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

223 224 225 226 227 228 229

DoY 2000

G
o

e
s
, 
J
p

 /
c
m

2
.s

.s
r

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

A
C

E
, 
J
p

 /
c
m

2
.s

.s
r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 

2000.08.11

 
 

2000 LION + EPHIN

1,0E-06

1,0E-05

1,0E-04

1,0E-03

1,0E-02

1,0E-01

1,0E+00

1,0E+01

1,0E+02

1,0E+03

1,0E+04

223 224 225 226 227 228 229

DoY 2000

J
p

 /
c
m

2
.s

.s
r.

M
e

V

1,E-01

1,E+00

1,E+01

J
p

(>
5

0
 M

e
V

),
 /
c
m

2
.s

.s
r

p 0.75-2

p 2-6

p 4-8

p 8-25

p 25-41

p >50

Event 

2000.08.11

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 
 

 

 

Integral fluxes of protons for the event of 2000 August 11 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 15
h 

17
h 

19.6 1d  

EPS >10 15
h 

17
h 

3.2 1d  

EPS >30 15
h 

17
h 

0.07 1d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-16  

MEPED >0.24 15
h 

16
h 

7340 1d  

MEPED >0.8 15
h 

16
h 

5740 1d  

MEPED >2.5 15
h 

16
h 

820 1d  

MEPED >6.9 15
h 

16
h 

20 1d  

MEPED >16 15
h 

16
h 

1.5 1d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 15
h 

17
h 

2100 1 d  

CPME >4 15
h 

17
h 

170 1 d  

CPME >10 15
h 

17
h 

6.6 1 d  

CPME >30 15
h 

16
h 

0.17 1 d  

CPME >60 15
h 

16
h 

0.08 1 d  
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ACE  

SIS >10 14
h 

16
h 

3.1 1 d  

SIS >30 14
h 

17
h 

0.07 1 d  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 2000 August 11 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 10
h 

17
h 

1390 1d  

CPME 2-4.6 10
h 

17
h 

240 1d  

CPME 4.6-15 10
h 

17
h 

11.8 1d  

CPME 15-25 10
h 

16
h 

0.12 1d  

CPME 25-48 10
h 

16
h 

0.0015 0,5d  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 10d23
h 

16
h 

193 1d  

LION 2-6 10d23
h 

16
h 

24.8 1d  

EPHIN 4-8 10d22
h 

16
h 

24,7 1,5d  

EPHIN 8-25 10d22
h 

16
h 

0,75 1,5d  

EPHIN 25-41 10
h 

15
h 0,0025 1,5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Wang R., 2009 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 August 11 
 

2000           August  11                     □                               AR                      To event 376  
 

CME WL 1654 0300 km/s 6.6 km/s
2 

035º 273º  
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Event 2000.08.13 – (2000-226)                                                                     № 377 
 

Particle event: To(Ep>10 MeV) – 13d01
h
 

                          Tmax(Ep>10 MeV) – 13d06h
, Jmax (Ep>10 MeV) – 1.2 /cm

2
.s.sr 

                          Duration of the event – 1 day  

                          Quasimaximal energy of protons in the event – Eqm = 70 MeV 
 

Sources: ● solar flare 12d09
h
56

m
, M1.1/SN, S16W79, АR9119 

Main X-ray burst 1-8 Ǻ : onset – 12d09
h
45

m
, max – 12d09

h
56

m
, Ф = 0.011 J/m

2
 

CME: 12d10
h
35

m
, V = 0662 km/s, Δφ = 168

o
; dA = 262º  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2000 August 13 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 August 13 
 

S/c, 

 instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 02
 h
 06

h
 25 1d  

EPS >10 01
 h
 06

h 1.2 1d  

EPS >30 - 04
h 0.04 -  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100    -  

POES-16  

MEPED >0.24 01
 h
 06

h 
1514 1d  

MEPED >0.8 01
 h
 06

h 
1154 1d  

MEPED >2.5 01
 h
 06

h 
512 1d  

MEPED >6.9 01
 h
 06

h 
44 1d  

MEPED >16 - - - -  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 01
h
 06

 h
 634 1d  

CPME >4 01
h
 06

 h
 78 1d  

CPME >10 01
h
 06

 h
 2.2 1d  

CPME >30 01
h
 05

 h
 0.04 1d  

CPME >60 - - - -  

ACE  

SIS >10 01
h
 04

 h
 1.8 <1d  

SIS >30 - 05
 h
 0.12 -  

SOHO  

EPHIN (INT) >50 - - - -  
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Differential fluxes of protons for the event of 2000 August 13 
 

S/c,  

instruments 

∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 01
h
 06

h
 327 7d  

CPME 2-4.6 01
h
 06

h
 96.4 6d  

CPME 4.6-15 01
h
 06

h
 5.5 5d  

CPME 15-25 01
h
 06

h
 0.012 1d  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 01
h
 05

h
 25.9 6d  

LION 2-6 01
h
 05

h
 5.8 5d  

EPHIN 4-8 01
h
 05

h
 7 5d  

EPHIN 8-25 01
h
 05

h
 0.2 4d  

EPHIN 25-41 - - - -  

EPHIN 41-53 - - - -  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 August 13  
 

2000           August  12                       ●                  АR9119                      To event 377  
 

Hα 6563 Å 0951 0954 1015 S16W79 SN AL 

1 -12.5 keV 0945 0956 1009  M1.1 1.1E-2 

50 -150 keV 0948 0949 0957  351 HXT Y 
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8.8 GHz 0948.0 0951.0 0955.0  1.72  

5 GHz 0947.0 0949.0 0955.0 [U0.4 P5] 1.81  

2.8 GHz 0947.0 1002.7 1016.0  1.75  

610 MHz 0947.0 0951.0 0955.0  1.70  

410 MHz 0955.0 0956.0 0956.0  1.65  

245 MHz 0954.0 1003.0 1004.0  1.77  

DS III 220-500 0956  0956 GG 2  

DS DCIM 2000-4500 0948  0955 GW 1  

DS DCIM 800-1672 0949  0953  2  

DS DCIM 2000-4500 1001  1006 G 1  

DS DCIM 800-2000 1001  1006  1  

 
CME WL 1035 0662 km/s -6.7 km/s

2 
168º 262º  
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Event 2000.09.12 – (2000-256)                                                                     № 378 
 

Particle event: To(Ep>10 MeV) – 12d14
h 

                          Tmax(Ep>10 MeV) – 13d02h
, Jmax (Ep>10 MeV) – 180 /cm

2
.s.sr 

                          Duration of the event – 6 days  

                          Quasimaximal energy of protons in the event – Eqm = 350 MeV 
 

Sources: ● solar flare 12d11
h
22

m
, 2F/M1.0, S19W08, АR9163 

Main X-ray burst 1-8 Ǻ: onset – 12d11
h
31

m
,  max – 12d12

h
00

m
,  Ф = 0.045 J/m

2 

CME: 12d11
h
54

m
, V = 1550 km/s, Δφ = 360

o
, dA =220

 o 

▲SC15d04
h
50

m
, ▲SC15d19

h
12

m
, ▲SC18d14

h
44

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 September 12  
 

2000, ACE + GOES
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2000 LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 
 

 

Integral fluxes of protons for the event of 2000 September 12 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 14
h 

13d03
h 

670 6d  

EPS >10 14
h 

13d02
h 

180 6d  

EPS >30 14
h 

13d02
h 

8.4 5d  

EPS >50 14
h 

13d02
h 

1.6 5d  

EPS >60 14
h 

13d00
h 

0.97 5d  

EPS >100 14
h 

21
h 

0.27 3d  

POES-16  

MEPED >0.24 - 13d00
h 

2961 6d  

MEPED >0.8 - 13d00
h 

2501 6d  

MEPED >2.5 - 13d00
h 

1424 6d  

MEPED >6.9 - 13d00
h 

381 6d  

MEPED >16 - 13d00
h 

31.5 5d  

MEPED >36 - 13d00
h 

4.54 5d  

MEPED >70 - 13d00
h 

0.63 5d  

MEPED >140 - 13d00
h 

0.11 3d  

IMP-8  

CPME >1 14
h 

13d03
h 

2610 7d  

CPME >4 14
h 

13d03
h 

920 7d  

CPME >10 14
h 

13d03
h 

128 6d  

CPME >30 14
h 

13d03
h 

6.6 6d  

CPME >60 14
h 

13d03
h 

2.7 5d  

ACE  

SIS >10 14
h 

13d03
h 

188 3d  

SIS >30 14
h 

13d03
h 

10 2d  

SOHO  

EPHIN (INT) >50 14
h 

13d01
h 

1.2 3d  
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BALLOONS  

Mu > 94  13d(08
h
-08

h
) 1.01   

Mu >116  13d(08
h
-08

h
) 0.36   

Mu >140  13d(08
h
-08

h
) 0.11   

 

Differential fluxes of protons for the event of 2000 September 12 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 15
h 

13d04
h 

810 7d  

CPME 2-4.6 15
h 

13d03
h 

445 7d  

CPME 4.6-15 14
h 

13d03
h 

57 6d  

CPME 15-25 14
h 

13d03
h 

4.4 6d  

CPME 25-48 14
h 

13d02
h 

0.22 5d  

CPME 48-96 13
h 

13d02
h 

0.028 5d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 15
h 

13d04
h 

412 7d  

LION 2-6 15
h 

13d04
h 

109 7d  

EPHIN 4-8 14
h 

13d04
h 

296 7d  

EPHIN 8-25 14
h 

13d04
h 

26.8 6d  

EPHIN 25-41 14
h 

13d04
h 

0.35 6d  
 

References:  

Nitta N.V., E.W. Cliver, A.J. Tylka et al., 2003.  
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 September 12 
 

2000     September 12                       ●                          АR9163             To event 378  
 

Hα 6563 Å 1122 1200 1458 S19W08 2F U 

DSF 6563 Å ~1050  1230 S12W18 23º  

1 -12.5 keV 1131 1213 1313  M1.0 4.5E-2 

 
3 GHz 1122.8 1129.2 >1255.8  1.75  

410 MHz 1130.0 1133.0 1137.0  1.79  

245 MHz 1128.0 1129.0 1129.0  1.92  

DS II 25-180 1133  1149 HARM,FS 2  

DS I 80-270 1151  ~1231 N 1  

DS III 160-270 ~1137  1144 S 1  

DS III 25-250 1152  1211 GG,DS 2  

 
15.4 GHz 1152.0 1215.0 1309.0  1.66  

8.8 GHz 1154.0 1222.0 1327.0  1.65  

5 GHz 1154.0 1222.0 1341.0  1.68  

2.7 GHz 1210.0 1231.0 0000.0  1.67  

410 MHz 1215.0 1215.0 1220.0  2.46  

DS III  1216  1224 25-40 1  
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5 GHz 1210.0 1257.0 1345.0  1.80  

2.7 GHz 1210.0 1257.0 0000.0  1.72  

410 MHz 1300.0 1300.0 1302.0  1.98  

 
CME  1154 1550 km/s 58.2 km/s

2 
360º 220º  
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Event 2000.10.16 – (2000-290)                                                                          № 379 
 

Particle event:  To(Ep>10 MeV) – 16d08
h 

                          Tmax1(Ep>10 MeV) – 16d11h
, Jmax1(Ep>10 MeV) – 3.5 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 16d17h
, Jmax2(Ep>10 MeV) – 9.8 /cm

2
.s.sr *) 

                          Duration of the event – 4 days  

                          Quasimaximal energy of protons in the event – Eqm1 = 310 MeV 

                                                                                                   – Eqm2 = 140 MeV 

                          *) The data from IMP-8 
 

Sources: □ solar flare 16d06
h
40

m
, M2.5/ -, n05w90*, АR9182 

Main X-ray burst 1-8 Ǻ onset – 16d06
h
40

m
, max – 16d07

h
28

m
, Ф = 0.16 J/m

2 

CME: 16d07
h
27

m
, V = 1336 km/s, Δφ = 360

o
, dA = 270

o
  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 October 16  
 

2000, ACE + GOES

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

289 290 291 292 293 294 295 296

 DoY  2000

G
o

e
s
, 
J
p

 /
c
m

2
.s

.s
r

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

A
C

E
, 
J
p

 /
c
m

2
.s

.s
r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 2000.10.16

 
 

2000 LION + EPHIN

1,0E-06

1,0E-05

1,0E-04

1,0E-03

1,0E-02

1,0E-01

1,0E+00

1,0E+01

1,0E+02

289 290 291 292 293 294 295 296

DoY 2000

J
p

 /
c
m

2
.s

.s
r.

M
e

V

1,E-01

1,E+00

1,E+01

J
p

(>
5

0
 M

e
V

),
 /
c
m

2
.s

.s
r

p 0.75-2

p 2-6

p 4-8

p 8-25

p 25-41

p >50

Event 2000.10.16

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

 

 

Integral fluxes of protons for the event of 2000 October 16 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 08
h 

11
h
/ - 4.8/ - 4d  

EPS >10 08
h 

11
h
/ - 3.5/ - 4d  

EPS >30 08
h 

11
h
/ - 1.8/ - 3d  

EPS >50 08
h 

11
h
/ - 0.8/ - 3d  

EPS >60 08
h 

11
h
/ - 0.5/ - 2d  

EPS >100 08
h 

11
h
/ - 0.16/ - 1.5d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - 12
h
/ - 56/ - 4d  

MEPED >6.9 - 12
h
/ - 25/ - 4d  

MEPED >16 - 12
h
/ - 9.1/ - 3d  

MEPED >36 - 12
h
/ - 2.5/ - 3d  

MEPED >70 - 12
h
/ - 0.42/ - 2d  

MEPED >140 - - - -  
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IMP-8  

CPME >1 08
h 

11
h
/17

h 
23.2/61 6 d  

CPME >4 08
h 

11
h
/18

h 
15.2/25 5 d  

CPME >10 08
h 

11
h
/17

h 
8.5/9.8 4 d  

CPME >30 08
h 

12
 h
/17

h 
2.2/1.4 2 d  

CPME >60 08
h 

12
h
/17

h 
0.75/0.4 1 d  

ACE  

SIS >10 08
h 

10
h
/16

h 
13.7/14.1 3 d  

SIS >30 08
h 

10
h
/ - 4.9/ - 2 d  

SOHO  

EPHIN (INT) >50 08
h 

10
h
/ - 0.34/ - 1d  
 

Differential fluxes of protons for the event of 2000 October 16 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 08
h 

13
h
/16

h 
3.3/16.2 6d  

CPME 2-4.6 08
h 

11
h
/16

h 
2.6/9.4 6d  

CPME 4.6-15 08
h 

11
h
/16

h 
0.66/1.6 6d  

CPME 15-25 08
h 

11
h
/16

h 
0.4/0.43 4d  

CPME 25-48 08
h 

11
h
/16

h 
0.08/0.06 3d  

CPME 48-96 08
h 

11
h
/16

h 
0.014/0.01 2d  

CPME 96-145 08
h 

-  -  -  

CPME 145-440 08
h 

-  -  -  

SOHO  

LION 0,75-2 08
h 

11
h
/16

h 
1.3/4.8 7d  

LION 2-6 08
h 

11
h
/16

h 
0.3/1.1 7d  

EPHIN 4-8 08
h 

11
h
/16

h 
0.78/3.2 7d  

EPHIN 8-25 08
h 

11
h
/16

h 
0.22/0.7 6d  

EPHIN 25-41 08
h 

11
h
/16

h 
0.053/0.06 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 October 16  
 

2000            October  16                                              АR9182               To event 379  
 

Hα  No Data n05w90*   

1 -12.5 keV 0640 0728 0911  M2.5 1.6E-1 

53 – 93 keV 0640 0709 0730  8 HXT Y 
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9.1 GHz 0658.5 0739.0 0839.0  1.20  

5 GHz 0728.0 0728.0 0729.0  1.41  

3 GHz 0722.9 0728.8 0732.0 U0.9 P3 1.64  

1.4 GHz 0728.0 0730.0 0732.0  1.32  

900 MHz 0718.0 0728.2 0909.0  1.23  

600 MHz 0722.5 0728.0 0744.3  1.94  

DS II 20-60 0705  0718 UE 2  

DS IV 25-146 0704  0820  1  

DS III 45-95 0718  ~0916 N 1  

DS CONT 800-2000 0722  0741  1  

 
CME WL 0727 1366 km/s 9.9 km/s

2 
360º 2270º  

 

* − probable localization of the flare event 
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Event 2000.10.25 – (2000-299)                                                                    № 380 
 

Particle event: To(Ep>10 MeV) – 25d13
h 

                          Tmax(Ep>10 MeV) – 25d23h
, Jmax (Ep>10 MeV) – 4.1 /cm

2
.s.sr 

                          Duration of the event – 3 days  

                          Quasimaximal energy of protons in the event – Eqm = 95 MeV 
 

Sources:  solar flare 25d08
h
45

m
, C4.0/…, … W90, АR‒ unknown 

Main X-ray burst 1-8 Ǻ : onset – 25d08
h
 45

m
, max – 25d11

h
25

m
, Ф = 0.065 J/m

2 

CME: 25d08
h
26

m
, V= 0770 km/s, Δφ = 360

o
, dA = 275

o 

▲SC 28d09
h
54

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 October 25 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 October 25 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 13
h 

23
 h 

6.5 3d  

EPS >10 13
h 

23
 h 

4.1 3d  

EPS >30 13
h 

23
 h 

0.42 2d  

EPS >50 13
h 

23
 h 

0.12 2d  

EPS >60 - 24
h 

0.09 1.5d  

EPS >100 - 24
 h 

0.01 -  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 - - - -  

MEPED >16 - 19
h 

2.52 3d  

MEPED >36 - 19
h 

0.6 2d  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 13
h 

23
h 

30 3d  

CPME >4 13
h 

23
h 

12 3d  

CPME >10 13
h 

22
h 

5 3d  

CPME >30 13
h 

21
h 

0.8 1d  

CPME >60 13
h 

21
h 

0.14 1d  

ACE  

SIS >10 12
h 

20
h 

6.8 2 d  

SIS >30 12
h 

19
h 

0.8 5 h  
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SOHO  

EPHIN (INT) >50 12
h 

20
h 

0.025 0.5d  
 

Differential fluxes of protons for the event of 2000 October 25 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 13
h 

26d02
h 

19 3d  

CPME   2-4.6 13
h 

26d02
h 

8.5 3d  

CPME 4.6-15 13
h 

22
h 

0.8 3d  

CPME 15-25 13
h 

22
h 

024 3d  

CPME 25-48 13
h 

21
h 

0.026 1.5d  

CPME 48-96 13
h 

19
h 

0.002 1.5d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 12
h 

20
h 

3.6 3.5d  

LION 2-6 12
h 

19
h 

1.1 3.5d  

EPHIN 4-8 12
h 

20
h 

2.3 3.5d  

EPHIN 8-25 12
h 

20
h 

0.47 3.5d  

EPHIN 25-41 12
h 

20
h 

0.031 3.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 October 25 
 

2000         October  25                                                АR                      To event 380  
 

Hα 6563 Å No Flare    

1 -12.5 keV 0845 1125 1521  C4.0 6.5E-2 

 
CME WL 0826 0770 km/s 17.4km/s

2 
360º 275º  
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Event 2000.10.31 – (2000-305)                                                                   № 381 
 

Particle event:  To(Ep>10 MeV) – 31d07
h 

                          Tmax(Ep>10 MeV) – 01d03h
, Jmax (Ep>10 MeV) – 2.1/cm

2
.s.sr 

                          Duration of the event – 3 days  

                          Quasimaximal energy of protons in the event – Eqm = 70 MeV 
 

Sources: o solar flare 31d02
h
51

m
, C6.0/1N, S20E08, АR9209 

Main X-ray burst 1-8 Ǻ: onset – 31d02
h
51

m
, max – 31d03

h
00

m
, Ф = 0.0036 J/m

2 

CME: 31d03
h
50

m
, V = 0074 km/s, Δφ = 189

o
, dA = 113º 

▲SC 31d17
h
14

m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 October 31  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 October 31 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES 10  

EPS >5 07
h 

01d03
h 

11.5 3d  

EPS >10 07
h 

01d03
h 

2.1 3d  

EPS >30 07
h 

01d01
h 

0.07 2d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

IMP-8  

CPME >1 03
h 

01d02
h 

420 3d  

CPME >4 03
h 

01d02
h 

28 3d  

CPME >10 03
h 

01d02
h 

2.6 2d  

CPME >30 03
h 

01d02
h 

0.02 -  

CPME >60 - - - -  

ACE  

SIS >10 03
h 

01d02
h 

2.8 2d  

SIS >30 - -- - -  

SOHO  

EPHIN (INT) >50 - 21
h 

0.006 -  
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Differential fluxes of protons for the event of 2000 October 31 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 06
h 

01d02
h 

315 3d  

CPME   2-4.6 06
h 

01d02
h 

43.8 3d  

CPME 4.6-15 06
h 

01d02
h 

1.9 3d  

CPME 15-25 06
h 

01d02
h 

0.06 3d  

CPME 25-48 06
h 

01d02
h 

0.0018 2d  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 05
h 

01d02
h 

28 3d  

LION 2-6 05
h 

01d02
h 

3.7 3d  

EPHIN 4-8 05
h 

01d02
h 

4.7 3d  

EPHIN 8-25 05
h 

01d02
h 

0.22 3d  

EPHIN 25-41 05
h 

01d02
h 

0.002 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 October 31 
 

2000          October  31                      o                      АR9209                      To event 381  
 

Hα  0253 0300 0320 S20E08 1N EF 

1 -12.5 keV 0251 0300 0307  C6.0 3.6E-03 

 
5.7 GHz 0252.7 0300.0 0321.5  1.45  

2.8 GHz 0251.0 0254.8 0306.0  1.28  

610 MHz 0259.0 0259.0 ~0259.0  2.43  

 
CME WL 0350 0074km/s 2.5km/s

2 
189º 113º  
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Event 2000.11.08 – (2000-313)                                                                          № 382 
 

Particle event: To(Ep>10 MeV) – 08d23
h 

                          Tmax(Ep>10 MeV) – 09d15h
,  Jmax (Ep>10 MeV) –9.7·10

3
/cm

2
.s.sr 

                          Duration of the event – 8 days  

                          Quasimaximal energy of protons in the event – Eqm = 650 MeV 
 

Sources: ● solar flare 08d22
h
40

m
, 3F/M7.4, N20W66, АR9213 

Main X-ray burst 1-8 Ǻ: onset – 08d22
h
 42

m
, max – 08d23

h
 28

m
, Ф = 0.21 J/m

2 

CME: 08d23
h
06

m
 , V = 1738 km/s, Δφ = 170

o
, dA = 299

o  

▲SC 10d06
h
28

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 November 08  
 

2000, ACE + GOES
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 November 08 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 23
h 

09d15
h 

12524 8d  

EPS >10 23
h 

09d15
h 

9740 6d  

EPS >30 23
h 

09d11
h 

3113 6d  

EPS >50 23
h 

09d04
h 

1239 6d  

EPS >60 23
h 

09d04
h 

877 5d  

EPS >100 23
h 

09d04
h 

306 5d  

POES-16  

MEPED >0.24 - 09d04
h 

23230 8d  

MEPED >0.8 - 09d04
h 

19670 8d  

MEPED >2.5 - 09d04
h 

15740 6d  

MEPED >6.9 - 09d04
h 

13670 6d  

MEPED >16 - 09d04
h 

7000 8d  

MEPED >36 - 09d04
h 

3884 6d  

MEPED >70 - 09d04
h 

625 5d  

MEPED >140 - 09d04
h 

50 5d  

IMP-8  

CPME >1 23
h 

09d09
h 

10500 8 d  

CPME >4 23
h 

09d08
h 

9320 8 d  

CPME >10 23
h 

09d08
h 

7310 8 d  

CPME >30 23
h 

09d04
h 

3220 6 d  

CPME >60 23
h 

09d04
h 

1200 6 d  

ACE  

SIS >10 23
h 

09d06
h 

4570 6d  

SIS >30 23
h 

09d05
h 

1980 6d  

List 2000



256 

 

SOHO       

EPHIN (INT) >50 23
h 

09d04
h 

2080 5d  

BALLOONS  

Mi-1 >167  09d09
h 

43.2   

Mi-1 >259  09d09
h 

4.0   

Mi-1 >356  09d09
h 

0.21   
 

Differential fluxes of protons for the event of 2000 November 08 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 23
h 

09d03
h 

200 8d  

CPME   2-4.6 23
h 

09d03
h 

260 8d  

CPME 4.6-15 23
h 

09d03
h 

167 8d  

CPME 15-25 23
h 

09d03
h 

200 8d  

CPME 25-48 23
h 

09d03
h 

79 8d  

CPME 48-96 23
h 

09d03
h 

32 7d  

CPME 96-145 23
h 

09d03
h 

10 6d  

CPME 145-440 23
h 

09d00
h 

1.1 5d  

SOHO  

LION 0,75-2 23
h 

09d07
h 

2320 8d  

LION 2-6 23
h 

09d07
h 

320 8d  

EPHIN 4-8 23
h 

09d06
h 

85 8d  

EPHIN 8-25 23
h 

09d06
h 

55 8d  

EPHIN 25-41 23
h 

09d05
h 

35 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

El-Borie M.A., 2003a. 

El-Borie M.A., 2003b. 

Struminsky A.B., 2003. 

Nitta N.V., E.W. Cliver, A.J. Tylka, and P. Smit, 2003. 

Al-Thoyaib S.S., 2005. 

Rawat R., S. Alex, and G.S. Lakhina., 2006. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Lario D., R.B. Decker, and A. Aran., 2008. 

Lario D., A. Aran, R.B. Decker, 2009.  

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 November 08 
 

2000            November  08                    ●                     АR9213                    To event 382  
 

Hα 6563 Å 2240 2323  0030 N20W66 3F F 

1 -12.5 keV 2242 2328 0005  M7.4 2.1E-1 

50 – 150 keV <2316 ~2316 2355  236 HXT Y 
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15.4 GHz 2306.0 2343.0 0012.0  2.20  

8.8 GHz 2305.0 2318.0 0041.0  2.38  

5 GHz 2300.0 2318.0 0041.0  2.64  

2.7 GHz 2258.0 2318.0 0052.0 U0.6 P2.7 2.87  

1.4 GHz 2258.0 2318.0 0027.0  2.62  

610 MHz 2326.0 2326.0 ~2326.0  1.32  

245 MHz 2304.0 2305.0 2305.0  1.60  

DS IV 25-180 2251  2330  1  

DS IV 500-2000 2306  2345  1  

DS III 25-400 2249  2324 G 2  

DS III 25-106 2330  0002 N 1  

DS UNCLF 100-200 2316  2322  2  

 
CME WL 2306 1738 km/s 69.9km/s

2 
170º 299º  
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Event 2000.11.24 – (2000-329)                                                                    № 383 
 

Particle event: To(Ep>10 MeV) – 24d07
h 

                          Tmax(Ep>10 MeV) – 24d21h
, Jmax (Ep>10 MeV) – 65 /cm

2
.s.sr 

                          Duration of the event – 1.5 days  

                          Quasimaximal energy of protons in the event – Eqm = 460 MeV 
 

Sources: ● solar flare 24d04
h
55

m
, X2.0/3B, N20W05, АR9236 

Ø solar flare 24d14
h
51

m
, X2.3/2B, N20W08, АR9236 

Main X-ray burst 1-8 Ǻ: onset –24d04
h
55

m
, max – 24d05

h
02

m
, Ф = 0.083 J/m

2 

CME: 24d05
h
30

m
, V = 1298 km/s, Δφ = 360

o
, dA = 313

o 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 November 24  
 

2000, ACE + GOES
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 November 24 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h 

21
h 

153 1.5d  

EPS >10 07
h 

21
h 

65 1.5d  

EPS >30 07
h 

18
h 

11 1.5d  

EPS >50 07
h 

18
h 

4.2 1.5d  

EPS >60 07
h 

17
h 

3 1.5d  

EPS >100 07
h 

17
h 

1.1 1.5d  

POES-16  

MEPED >0.24 - 24
h 

1360 1.5d  

MEPED >0.8 - 24
h 

1100 1.5d  

MEPED >2.5 - 24
h 

660 1.5d  

MEPED >6.9 - 24
h 

170 1.5d  

MEPED >16 - 18
h 

46 1.5d  

MEPED >36 - 18
h 

14.3 1.5d  

MEPED >70 - 18
h 

2.05 1.5d  

MEPED >140 - 18
h 

0.56 1.5d  

IMP-8  

CPME >1 06
h 

21
h 

748 1.5 d  

CPME >4 06
h 

21
h 

255 1.5 d  

CPME >10 06
h 

21
h 

66 1.5 d  

CPME >30 06
h 

20
h 

8.7 1.5 d  

CPME >60 06
h 

18
h 

4.2 1.5 d  

ACE  

SIS >10 06
h 

20
h 

83 1.5 d  

SIS >30 06
h 

18
h 

18 1.5 d  
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SOHO  

EPHIN (INT) >50 07
h 

18
h 

3 1.5d  

 

Differential fluxes of protons for the event of 2000 November 24 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 07
h 

21
h 

243 1.5d  

CPME   2-4.6 07
h 

21
h 

115 1.5d  

CPME 4.6-15 07
h 

21
h 

17.9 1.5d  

CPME 15-25 07
h 

19
h 

2.6 1,5d  

CPME 25-48 07
h 

19
h 

0.33 1.5d  

CPME 48-96 07
h 

18
h 

0.08 1.5d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 07
h 

21
h 

78 1.5d  

LION 2-6 07
h 

21
h 

20.6 1.5d  

EPHIN 4-8 07
h 

21
h 

41.3 1.5d  

EPHIN 8-25 07
h 

21
h 

4.1 1.5d  

EPHIN 25-41 07
h 

18
h 

0.34 1.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 November 24 
 

2000       November  24                         ●                       АR9236                  To event 383  
 

Hα 6563 Å 0457 0501 0535 N20W05 3B EF 

1 -12.5 keV 0455 0502 0508  X2.0 8.3E-2 

 
15.4 GHz 0458.0 0500.0 0516.0 U5 / 15.4 3.74  

8.8 GHz 0458.0 0500.0 0520.0  3.54  

5 GHz 0458.0 0501.0 0512.0  3.11  

2.7 GHz 0458.0 0459.0 0507.0  3.34  

1.4 GHz 0458.0 0459.0 0507.0 [U0.6 P1.4] 3.96  

List 2000



262 

 

610 MHz 0458.0 0501.0 0510.0  3.18  

410 MHz 0458.0 0459.0 0506.0  3.71  

245 MHz 0458.0 0501.0 0506.0  3.86  

200 MHz 0459.0 0459.0 0514.0  3.46  

DS II 25-180 0502  0529  3  

DS III 18-900 0459  0502 G 3  

DS III 18-80 0510  0516 G 3  

 
CME WL 0530 1298 km/s 2.1km/s

2 
360º 313º  

 

 

 

 
 

 

 

 

2000            November  24                  Ø                    АR9213             To event 383  
 

Hα 6563 Å 1454 1510 1601 N20W08 2B FH 

1 -12.5 keV 1451 1513 1521  X2.3 1.6E-1 

53 – 93 keV 1454 1511 1536  1498 HXT Y 

1.2 – 5.6 MeV 1454 1508 1536  195 GRS Y 

 
15.4 GHz 1500.0 1508.0 1612.0 U2.7 / 15.4 4.15  

8.8 GHz 1454.0 1509.0 1612.0  3.86  

5 GHz 1453.0 1508.0 1609.0  3.43  

2.7 GHz 1455.0 1508.0 1612.0  3.15  

1.4 GHz 1454.0 1508.0 1525.0  3.56  

610 MHz 1454.0 1508.0 1612.0  4.54  

410 MHz 1453.0 1509.0 1612.0  3.79  

245 MHz 1453.0 1507.0 1612.0  3.58  

DS II 30-80 1512  1523  3  

DS III 30-80 1457  1523 N 3  
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o
n     

 
Bolivia 

 
CME WL 1530 1454 km/s -3.3km/s

2 
360º 324º  
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Event 2000.11.26 – (2000-331)                                                                      № 384 
 

Particle event: To(Ep>10 MeV) – 26d03
h 

                          Tmax(Ep>10 MeV) – 26d20h
, Jmax (Ep>10 MeV) – 670 /cm

2
.s.sr 

                          Duration of the event – 4 days  

                          Quasimaximal energy of protons in the event – Eqm = 400 MeV 
 

Sources: ● solar flare 25d00
h
59

m
, M8.2/2N, N07E50, АR9240 

                Ø solar flare 25d18
h
33

m
, X1.9/2B,  N19W24, АR9236 

Main X-ray burst 1-8 Ǻ: onset – 25d00
h
59

m
, max – 25d01

h
31

m
, Ф = 0.21 J/m

2 

CME: 26d01
h
31

m
 , V = 2519 km/s, Δφ =  360

o
 , dA = 082

o
  

▲SC 26d07
h
58

m
, ▲SC 26d11

h
58

m
, ▲SC 28d05

h
31

m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2000 November 26 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2000 November 26 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES 10  

EPS >5 03
h 

20
h 

1705 5d  

EPS >10 03
h 

20
h 

670 4d  

EPS >30 03
h 

20
h 

64.5 3d  

EPS >50 03
h 

20
h 

12.6 2d  

EPS >60 03
h 

20
h 

5.6 2d  

EPS >100 03
h 

20
h 

0.95 1.5d  

POES 16  

MEPED >0.24 - 17
h 

5910 5d  

MEPED >0.8 - 17
h 

3820 5d  

MEPED >2.5 - 17
h 

2145 5d  

MEPED >6.9 - 17
h 

900 4d  

MEPED >16 - 17
h 

179.5 3d  

MEPED >36 - 17
h 

38 2d  

MEPED >70 - 17
h 

2.25 2d  

MEPED >140 - 17
h 

0.23 1.5d  

IMP-8  

CPME >1 02
h 

20
h 

7600 5d  

CPME >4 02
h 

20
h 

1900 5d  

CPME >10 02
h 

20
h 

568 4d  

CPME >30 02
h 

20
h 

70 4d  

CPME >60 02
h 

20
h 

34 3d  

ACE  

SIS >10 02
h 

20
h 

532 4d  

SIS >30 02
h 

20
h 

68.5 3d  
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SOHO  

EPHIN (INT) >50 04
 h 

21
h 

6.5 3d  

 

Differential fluxes of protons for the event of 2000 November 26 
 

S/c, instruments ∆Е, MeV To Tmax Jmax 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 01
h 

20
h 

3350 7d  

CPME   2-4.6 01
h 

20
h 

1110 7d  

CPME 4.6-15 01
h 

20
h 

124 6d  

CPME 15-25 01
h 

20
h 

24 5d  

CPME 25-48 01
h 

20
h 

2.2 4d  

CPME 48-96 01
h 

20
h 

0.24 4d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0,75-2 04
h 

21
h 

345 7d  

LION 2-6 04
h 

21
h 

70 7d  

EPHIN 4-8 04
h 

21
h 

193 7d  

EPHIN 8-25 04
h 

21
h 

23.7 6d  

EPHIN 25-41 04
h 

21
h 

1.1 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2000 November 26 
 

2000          November 25                           ●                      АR9240               To event 384  
 

Hα 6563 Å 0100 0106 0324 N07E50 2N FU 

1 -12.5 keV 0059 0131 0201  M8.2 2.1E-1 

53 – 93 keV 0056 0122 0133  81 HXT Y 

1.2 – 5.6 MeV 005535 012226 013239  1911 GRS Y 

 
410 MHz 0113.0 0113.0 0125.0  2.73  

245 MHz 0107.0 0108.0 0225.0  2.94  

200 MHz 0108.0 0114.0 0130.0  2.56  

DS II 25-146 0107  0137  3  

DS IV 25-180 0107  1031  2  

DS IV 400-2000 0118  0259  2  

DS III 25-180 0104  0215 N 3  

 
15.4 GHz 0104.0 0122.0 0201.0  3.23  

8.8 GHz 0100.0 0122.0 0235.0  3.45  

5 GHz 0058.0 0122.0 0249.0  3.70  

2.8 GHz 0057.0 0131.0 0247.0 P2.8 4.05  

1.4 GHz 0055.0 0142.0 0245.0  3.90  
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610 MHz 0103.0 0145.0 0239.0  3.30  

500 MHz 0059.0 0146.0 0221.0  2.92  

410 MHz 0113.0 0146.0 0223.0  2.81  

 
CME WL 0131 2519 km/s -5.0km/s

2 
360º 082º  

 

 
 

 

 

 

 

 

2000             November 25                     Ø                    АR9236             To event 384 
 

Hα 6563 Å 1836 1841 2016 N19W24 2B EFU 

1 -12.5 keV 1833 1844 1855  X1.9 1.5E-1 

53 – 93 keV 1836 1842 1948  170 HXT Y 

1.2 – 5.6 MeV 1836 1838 1948  137 GRS Y 

 
15.4 GHz 1833.0 1838.0 1841.0 U1.4 / 15.4 3.73  

8.8 GHz 1835.0 1838.0 1907.0  3.58  

5 GHz 1833.0 1842.0 1843.0  3.30  

2.7 GHz 1834.0 1838.0 1841.0  2.88  

1.4 GHz 1833.0 1838.0 1841.0  2.81  

610 MHz 1836.0 1838.0 1907.0  3.26  

410 MHz 1835.0 1838.0 1841.0  4.23  

245 MHz 1833.0 1838.0 1841.0  4.23  

DS II 25-180 1839  1849  2  

DS II 30-80 1845  1857  3  

DS III 25-180 1838  1842  2  

 
2.7 GHz 1836.0 1904.0 1907.0  3.04  

1.4 GHz 1902.0 1903.0 1904.0  3.11  

610 MHz 1902.0 1904.0 1904.0  2.82  

410 MHz 1902.0 1903.0 1904.0  3.46  

245 MHz 1902.0 1902.0 1905.0  3.00  
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15.4 GHz 1939.0 1941.0 1943.0  2.00  

8.8 GHz 1938.0 1941.0 1947.0  2.36  

5 GHz 1938.0 1941.0 1945.0  2.61  

2.7 GHz 1937.0 1941.0 1944.0  3.36  

1.4 GHz 1927.0 1939.0 1947.0 P0.4 - 1.4 4.00  

610 MHz 1932.0 1941.0 1947.0  3.98  

410 MHz 1938.0 1941.0 1945.0  3.98  

245 MHz 1938.0 1939.0 1942.0  3.11  

DS III 20-160 <2000  2210 S 1  

 
CME WL 1932 1932 km/s -10.8 km/s

2 
360º 348º  
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Event 2001.01.28 – (2001-028)                                                                    № 385 
 

Particle event: To(Ep>10 MeV) – 28d18h 

                          Tmax(Ep>10 MeV) – 29d01h
,  Jmax (Ep>10 MeV) – 29 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 325 MeV 
 

Sources: ● solar flare 28d15
h
08

m
, 1N/ M1.5, S04W59, АR9313 

Main X-ray burst 1-8 Ǻ: 28d15
h
40

m
, max – 28d16

h
40

m
, Ф = 0.03 J/m

2 

CME: 28d15
h
54

m
, V=0916 km/s, Δφ = 360

o
; dA = 254

o
;  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 January 28 
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2001 January 28 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 18
h 

29d02
h 

45.3 3d  

EPS >10 18
h 

29d01
h 29.0 3d  

EPS >30 18
h 

29d01
h 4.2 2d  

EPS >50 18
h 

21
h 

1.3 2d  

EPS >60 18
h 

21
h 

0.84 2d  

EPS >100 18
h 

20
h 

0.27 2d  

POES-16  

MEPED >0.24 - 29d11
h 

3805 3d  

MEPED >0.8 - 29d11
h 

3090 3d  

MEPED >2.5 - 29d11
h 

970 3d  

MEPED >6.9 - -
 

- -  

MEPED >16 - 20
h 

8.3 2d  

MEPED >36 - 20
h 

4.8 2d  

MEPED >70 - 20
h 

0.7 2d  

MEPED >140 - - - -  

IMP-8  

CPME >1 23
h 

29d16
h 

3610 4 d  

CPME >4 17
h 

29d07
h 295 3 d  

CPME >10 17
h 

29d06
h 

34.3 3 d  

CPME >30 17
h 

29d02
h 

3.1 2 d  

CPME >60 17
h 

29d02
h 

1 2 d  
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ACE  

SIS >10 16
h 

29d06
h 

43 3 d  

SIS >30 16
h 

29d02
h 

5.6 2 d  

SOHO  

EPHIN (INT) >50 17
h 

29d02
h 

0,3 2d  
 

Differential fluxes of protons for the event of 2001 January 28 
 

S/c,  

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 29d03
h 

29d21
h 

2520 6d  

CPME   2-4.6 29d00
h 

29d15
h 

550 6d  

CPME 4.6-15 19
h 

29d13
h 

23,3 5d  

CPME 15-25 17
h 

29d07
h 

1,2 4d  

CPME 25-48 17
h 

29d06
h 

0,11 4d  

CPME 48-96 17
h 

29d02
h 

0,02 3d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 19
h 

29d16
h 

440 5d  

LION 2-6 19
h 

29d13
h 

72 5d  

EPHIN 4-8 19
h 

29d12
h 

118 5d  

EPHIN 8-25 18
h 

29d10
h 

3.6 5d  

EPHIN 25-41 17
h 

29d02
h 0.145 5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 January 28  
 

2001          January 28                        ●                   АR9313                       To event 385  
 

Hα 6563 Å 1508 1546 1730 S04 W59 1N FH 

1 – 12 keV 1540 1600 1624  M1.5 3.0E-2 
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15.4 GHz 1551.0 1604.0 1607.0 P2.8 [U1.4 P2.7] 1.62  

8.8 GHz 1548.0 1602.0 1607.0 U6.7/15.4 1.59  

6.7 GHz 1527.0 1553.0 2112.0  1.46  

5 GHz 1548.0 1552.0 1607.0  1.57  

2.7 GHz 1542.0 1552.0 1607.0  2.11  

1.4 GHz 1542.0 1553.0 1607.0  1.98  

610 MHz 1534.0 1537.0 1607.0  3.38  

410 MHz 1534.0 1539.0 1607.0  3.61  

280 MHz 1536.2 1543.2 1615.5  3.97  

235 MHz 1536.2 1541.5 1615.5  3.07  

DS DCIM 2000-4000 1522  1527 C 1  

 
CME WL 1554 0916km/s 3.5 km/s

2 
360˚ 254˚  
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Event 2001.02.26 – (2001-057)                                                                       №386 
 

Particle event: To(Ep>10 MeV) – 26d09
h 

  Tmax(Ep>10 MeV) – 26d20h
, Jmax (Ep>10 MeV) – 1 /cm

2
.s.sr *) 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 65 MeV 

                          *) The data from all s/c 
 

Sources:  solar flare 26d05
h
14

m
, C1.6/…, s04w90*, АR9354 

Main X-ray burst 1-8 Ǻ: onset – 26d05
h
14

m
, max – 26d07

h
41

m
, Ф = 0.0042 J/m

2 

CME: 26d05
h
30

m
 , V=0851 km/s, Δφ = 152

o
, dA = 263

o
; 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 February 26  
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2001, SOHO (LION + EPHIN)

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

56 57 58 59 60 61

DoY 2001

J
p

, 
/c

m
2

.s
.s

r.
M

e
V

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

J
p

, 
/c

m
2

.s
.s

r

p 0.75-2

p 2-6

p 4-8

p 8-25

p 25-41 

p > 50

Event 2001.02.26

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2001 February 26 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 10
h 

21
h 

3.8 1.5d  

EPS >10 10
h 

21
h 

0.6 1.5d  

EPS >30 10
h 

21
h 

0.03 1d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 22
h 

930 2.5 d  

MEPED >0.8 - 22
h 

334 2.5 d  

MEPED >2.5 - 22
h 

45 2.5 d  

MEPED >6.9 - 22
h 

5 2 d  

MEPED >16 - 22
h 

0.4 2 d  

MEPED >36 - -
 

- -  

MEPED >70 - 
- 

- -  

MEPED >140 - -
 

- -  

IMP-8  

CPME >1 9
h 

20
h 

170 2.5 d  

CPME >4 9
h 

20
h 

11.5 2 d  

CPME >10 9
h 

20
h 

1.05 2 d  

CPME >30 - 15
h 

0.05 -  

CPME >60 - - - -  
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ACE  

SIS >10 8
h 

17
h 

1.45 1.5 d  

SIS >30 8
h 

17
h 

0.15 1 d  

SOHO  

EPHIN (INT) >50 09
h 

15
h 

0.01 0.3d  
 

Differential fluxes of protons for the event of 2001 February 26  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 10
h 

20
h 

118 5d  

CPME   2-4.6 10
h 

20
h 

18.7 5d  

CPME 4.6-15 10
h 

19
h 

0.77 2d  

CPME 15-25 10
h 

18
h 

0.018 1d  

CPME 25-48 - 21
h 

0.003 -  

CPME 48-96 - 21
 h 

0.0004 -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 09
h 

20
h 

24.2 2.5d  

LION 2-6 09
h 

20
h 

2.75 2.5d  

EPHIN 4-8 09
h 

19
h 

3.2 7d  

EPHIN 8-25 09
h 

17
h 

0.13 5d  

EPHIN 25-41 09
h 

16
h 

0.0008 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 February 26  
 

2001             February 26                                          AR9354                   To event 386  
 

Hα  No Flare s04w90*   

1 – 12 keV 0514 0741 0749  C1.6 4.2E-03 

 
CME WL 0530 0851 km/s 8.1km/s

2
 152˚ 263˚  

* − probable localization of the flare event 
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Event 2001.03.26 – (2001- 085)                                                                     № 387 
 

Particle event: To(Ep>10 MeV) – 26d20h 

                          Tmax(Ep>10 MeV) – 27d08h,  Jmax (Ep>10 MeV) – 1.8 /cm2.s.sr 

                          Duration of the event –1.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 55 MeV 
 

Sources: ๏ solar flare 26d13h03m, M2.2/1F, N15E27, АR9393 

Main X-ray burst 1-8 Ǻ: onset – 26d13h03m, max – 26d13h26m, Ф = 0.037 J/m2; 

CME: 26d13h50m, V = 0541 km/s, Δφ = 055o, dA = 104º 

▲SC 27d17
h
47

 m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 March 26  
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2001 March 26  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 20
h 

08
h 

22.2 2.5d  

EPS >10 20
h 

08
h 

1.8 2.5d  

EPS >30 21
h 

09
h 

0.07 2d  

EPS >50 - 09
h
 0.02 -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 18
h 

2.5·10
4 

3 d  

MEPED >0.8 - 18
h 

6.2·10
3 

3 d  

MEPED >2.5 - 18
h 

355 3 d  

MEPED >6.9 - - - -  

MEPED >16 - - - -  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 01
h 

12
h 

1160 3 d  

CPME >4 01
h 

12
h 

66 3 d  

CPME >10 01
h 

11
h 

2.2 3 d  

CPME >30 - 11
h 

0.03 -  

CPME >60 - - - -  
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ACE  

SIS >10 16
h 

10
h
- 1.4 1.5d  

SIS >30  10
h 

0.1 1d  

SOHO  

EPHIN (INT) >50 23
h 

17
h 

0.04 *) - *) The increase 

on Forbush  

 

Differential fluxes of protons for the event of 2001 March 26  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 13
h 

12
h 

867 3,5d  

CPME   2-4.6 12
h 

12
h 

112 3d  

CPME 4.6-15 16
h 

12
h 

3.2 3d  

CPME 15-25 08
h 

11
h 

0.029 2,5d  

CPME 25-48 - - - -  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 17
h 

17
h 

60 2d  

LION 2-6 17
h 

17
h 

5.6 2d  

EPHIN 4-8 17
h 

17
h 

10.3 2d  

EPHIN 8-25 17
h 

17
h 

0.21 2d  

EPHIN 25-41 17
h 

16
h 

3.6·10
-4 

2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 March 26  
 

2001         March 26                                                AR9393                  To event 387  
 

Hα 6563Å 1306 1321 1423 N15E27 1F F 

1 – 12 keV 1303 1326 1344  M2.2 3.7E-2 

53 – 93 keV <131310 ~131622 >132018  8 HXT Y 
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15.4 GHz 1309.0 1327.0 1408.0  1.74  

8.8 GHz 1309.0 1326.0 1408.0  1.80  

5 GHz 1309.0 1314.0 1359.0  1.76  

2.7 GHz 1309.0 1313.0 1351.0  1.62  

1.4 GHz 1320.0 1320.0 1322.0  1.97  

610 MHz 1312.0 1323.0 1328.0  1.88  

410 MHz 1312.0 1314.0 1328.0  1.57  

245 MHz 1307.0 1307.0 1308.0  2.28  

DS DCIM 800-2000 1310  1326 G 2  

DS DCIM 1415-4000 1312  1322 C 3  

 
CME WL 1350 0541km/s 4.8 km/s

2 
055˚   
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Event 2001.03.29 – (2001-088)                                                                     № 388  
 

Particle event: To(Ep>10 MeV) – 29d13
h 

                          Tmax1(Ep>10 MeV) –29d19h
,  Jmax1(Ep>10 MeV) – 7 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 31d00h
,  Jmax2(Ep>10 MeV) – 22 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 215 MeV 

                                                                                                   – Eqm2 = 115 MeV 
 

Sources: ● solar flare 29d09
h
55

m
, 1N/X1.7, N16W12, АR9393 

Main X-ray burst 1-8 Ǻ: onset – 29d09
h
55

m
, max – 29d10

h
15

m
, Ф = 0.22 J/m

2 

CME: 29d10
h
26

m
 , V = 0942 km/s, Δφ = 360º, dA= 071º 

▲SC 31d00
 h
52

 m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 March 29  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum   
 

 
 

 

 

 

 

Integral fluxes of protons for the event of 2001 March 29  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 13
h 19h/31d00h 

9.4/106.5 3d  

EPS >10 13
h 

19
h
/31d00

h 
7/22 3d  

EPS >30 13
h 

19
h
/31d00

h 
1.9 /0.85 2d  

EPS >50 13
h 18h

/31d00
h 

0.59/0.45 2d  

EPS >60 13
h 18h

/31d00
h 

0.31/0.08 2d  

EPS >100 13
h 17h

/31d00
h 

0.06/0.01 2d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 - - - -  

MEPED >16 - 18
h
/31d00

h
  10.2/6.5 2d  

MEPED >36 - 18
h
/31d00

h 
3.5/0.4 2d  

MEPED >70 - 18
h
/ - 0.44/ - 2d  

MEPED >140 - 18
h
/ - 0.06/ - 2d  
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IMP-8  

CPME >1 12
h 

23
h
/31d01

h 
91/3500 2.5 d  

CPME >4 11
h 

23
h
/31d00

h 
38.7/173 2.5 d  

CPME >10 11
h 

21
h
/30d23

h 
14.5/20.5 2.5 d  

CPME >30 11
h 

17
h
/30d23

h 
3.2/0.85 2.5 d  

CPME >60 11
h 

17
h
/30d23

h 
1.9/0.37 2.5 d  

ACE  

SIS >10 11
h 

19
h
/30d23

h 
15.5/22.2 2.5 d  

SIS >30 11
h 

19
h
/30d23

h 
3.5/0.8 2.5 d  

SOHO  

EPHIN (INT) >50 13
h 

17
h
/31d00

h 
0.26/0.29 1.5d  

 

Differential fluxes of protons for the event of 2001 March 29 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 17
h 

30d01
h
/31d00

h 
44/2720 3d  

CPME   2-4.6 15
h 

30d01
h
/31d00

h 
18.4/308 3d  

CPME 4.6-15 13
h 

30d01
h
/31d00

h 
3.35/13.5 3d  

CPME 15-25 12
h 

23
h
/31d00

h 
0.88/0.61 2d  

CPME 25-48 11
h 

20
h
/31d00

h 
0.09/0.033 2d  

CPME 48-96 11
h 

17
h
/31d00

h 
0.013/0.003 2d  

CPME 96-145 11
h 

-
 

- -  

CPME 145-440 11
h 

-
 

- -  

SOHO  

LION 0.75-2 16
h 

30d01
 h
/31d00

h 
4.8/46.2 3d  

LION 2-6 16
h 

30d01
 h
/31d00

h 
1.3/14.4 3d  

EPHIN 4-8 13
h 

30d01
 h
/31d00

h 
6/46.4 3d  

EPHIN 8-25 13
h 

21
h
/31d00

h 
0.76/2.4 3d  

EPHIN 25-41 11
h 

21
h
/31d00

h 
0.072/0.025 1.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 March 29  
 

2001          March 29                       ●                  AR9393                            To event 388  
 

Hα 6563 Å 0955 1005 1108 N16 W12 2N EFZ 

1 – 12 keV 0957 1015 1032  X1.7 2.2E-1 
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15.4 GHz 0959.0 1010.0 1019.0  3.88  

8.8 GHz 0958.0 1011.0 1019.0 P0.6 U1.4 P 8.8 4.11  

5 GHz 0958.0 1011.0 1020.0  3.98  

2.7 GHz 0958.0 1011.0 1019.0  3.67  

1.4 GHz 1004.0 ~1009.0 1029.0  3.59  

900 MHz 0957.0 1010.4 1021.0  3.81  

610 MHz 1004.0 ~1011.0 1033.0  4.95  

245 MHz 1000.0 1011.0 1020.0  4.71  

204 MHz 1003.0 1010.8 1013.6  4.37  

DS II HARM 1003  ~1007 HARM 2  

DS II UE ~1004  ~1010 UE 3  

DS IV  0958  ~1038  3  

DS I GG,DC 1000  1001 GG,DC 2  

DS III G 1006  1012 G 2  

DS III GG,C 1008  1012 GG,C 2  

DS III GG,RS 1012  1014 GG,RS 2  

DS III G,C 1025  1025 G,C 2  

DS CONT  ~1005  >1158  2  

DS DCIM GG,FS 0956  1034 GG,FS 3  

DS DCIM GG,FS 0956  1023 GG,FS 3  

 
nº       Swiss(A,T) 

 
CME WL 1026 0942 km/s 3.5 km/s

2
 360˚ 071˚  
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Event 2001.04.02 – (2001-092)                                                                        № 389 
 

Particle event: To(Ep>10 MeV) –  02d23
h
 

  Tmax(Ep>10 MeV) – 03d07h
,  Jmax (Ep>10 MeV) – 112 /cm

2
.s.sr  

  Duration of the event – 5 days 

                          Quasimaximal energy of protons in the event – Eqm = 575 MeV 
 

Sources:  solar flare 02d21
h
32

m
, X>17.5/…, n19w90*, АR9393 

Main X-ray burst 1-8 Ǻ: onset – 02
d
 21

h
 32

m
, max – 02d21

h
51

m
, Ф = 1.5 J/m

2 

CME: 02d22
h
06

m
, V= 2505 km/s, Δφ = 244º, dA = 293º 

▲SC 04d14
h
55

 m
  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 April 02  
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2001 April 02  
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 23
h 

03d07
h 

140 5d  

EPS >10 23
h 

03d07
h 

112 5d  

EPS >30 23
h 

03d07
h 

51 4d  

EPS >50 23
h 

03d07
h 

11.5 3d  

EPS >60 23
h 

03d06
h 

13 2d  

EPS >100 23
h 

03d06
h 

4.4 2d  

POES-16  

MEPED >0.24 - 03d03
h 

2035 5d  

MEPED >0.8 - 03d03
h 

1670 5d  

MEPED >2.5 - 03d03
h 

1330 5d  

MEPED >6.9 - 03d03
h 

560 5d  

MEPED >16 - 03d03
h 

282 4d  

MEPED >36 - 03d03
h 

200 3d  

MEPED >70 - 03d03
h 

12.4 2d  

MEPED >140 - 03d03
h 

1.4 2d  

IMP-8  

CPME >1 23
h 

03d07
h 

1370 5d  

CPME >4 23
h 

03d07
h 

815 5d  

CPME >10 23
h 

03d07
h 

452 5d  

CPME >30 23
h 

03d07
h 

95 5d  

CPME >60 23
h 

03d07
h 

34.6 5d  
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ACE  

SIS >10 22
h 

03d06
h 

845 5d  

SIS >30 22
h 

03d06
h 

237 5d  

SOHO  

EPHIN (INT) >50 23
h 

03d06
h 

29 3d  

BALLOONS  

Mi >125  03d(09
h
30

m
-10

h
12

m
) 2.5   

Mi >168  03d(09
h
30

m
-10

h
12

m
) 0.8   

Mi >320   0.1   
 

Differential fluxes of protons for the event of 2001 April 02  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 19
h 

03d06
h 

236   

CPME   2-4.6 18
h 

03d07
h 

144   

CPME 4.6-15 23
h 

03d07
h 

40.3   

CPME 15-25 23
h 

03d07
h 

21.9   

CPME 25-48 23
h 

03d07
h 

3.4   

CPME 48-96 23
h 

03d07
h 

0.59   

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 23
h 

03d07
h 

43.3 7d  

LION 2-6 23
h 

03d07
h 

30.5 7d  

EPHIN 4-8 23
h 

03d07
h 

120 7d  

EPHIN 8-25 23
h 

03d07
h 

34 7d  

EPHIN 25-41 23
h 

03d07
h 

3.9 7d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 02  
 

2001     April  02                                                  AR9393                          To event 389  
 

Hα 6563 Å No Flare Patrol n19w90*   

1 – 12 keV 2132 2151 2203  X>17.5 1.5E00 

53 – 93 keV 212902 213634 >213750  55 HXT Y  

53 – 93 keV <221334 ~221334 >005640  11 HXT Y 
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15.4 GHz 2132.0 2149.0 2316.0 P0.2 U0.5/15.4 4.15 15.4 

8.8 GHz 2135.0 2147.0 2321.0  3.88 8.8 

5 GHz 2135.0 2147.0 2210.0  3.74 5 

2.7 GHz 2143.0 2148.0 2212.0  3.56 2.7 

1.4 GHz 2144.0 2148.0 2323.0  3.64 1.4 

610 MHz 2146.0 2150.0 2205.0  2.97 610 

500 MHz 2146.0 2150.0 2203.0  2.71 500 

410 MHz 2148.0 2149.0 2201.0  2.85 410 

245 MHz 2146.0 2152.0 2214.0  4.65 245 

200 MHz 2149.0 2152.0 2207.0  3.65 200 

DS II 25-280 2152  2157  3 DS II 

DS III 25-180 2135  0156 N 1 DS III 

DS III 70-120 2149  2150 B 2 DS III 

 
nº       Armenia(S) 

 
CME WL 2206 2505 km/s

 
108.5 km/s

2
 244˚ 293˚  

 

* − probable localization of the flare event 
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Event 2001.04.09 – (2001-099)                                                                      № 390 
 

Particle event: To(Ep>10 MeV) – 09d17
h 

                          Tmax(Ep>10 MeV) – 09d20h
,  Jmax (Ep>10 MeV) – 2.2 /cm

2
.s.sr 

                          Duration of the event – 0.6 days 

                          Quasimaximal energy of protons in the event – Eqm = 390 MeV 
 

Sources: ● solar flare 09d15
h
20

m
, M7.9/1B, S21W04, АR9415 

Main X-ray burst 1-8 Ǻ: onset – 09d15
h
20

m
, max – 09d15

h
34

m
, Ф = 0.13 J/m

2 

CME: 09d15
h
54

m
, V=1192 km/s, Δφ =360

o
, dA= 211º 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 April 09  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 
 

 

Integral fluxes of protons for the event of 2001 April 09  
 

S/c, 

instruments 

Eр. 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-tion Comments 

GOES-10  

EPS >5 17
h 

20
h 

2.9 0.6d  

EPS >10 17
h 

20
h 

2.2 0.6d  

EPS >30 17
h 

20
h 

1.6 0.6d  

EPS >50 17
h 

20
h 

1.0 0.6d  

EPS >60 17
h 

20
h 

0.8 0.6d  

EPS >100 17
h 

20
h 

0.4 0.6d  

POES-16  

MEPED >0.24 
- - - - 

 

MEPED >0.8 
- - - - 

 

MEPED >2.5 
- - - - 

 

MEPED >6.9 
- - - - 

 

MEPED >16 
- 

20
h 

4.1 0.6d  

MEPED >36 
- 

20
h
 2.8 0.6d  

MEPED >70 
- 

20
h
 0.7 0.6d  

MEPED >140 
- 

20
h
 0.4 0.6d  

IMP-8  

CPME >1 17
h 

20
h 

139 0.6d  

CPME >4 17
h 

20
h 

8.8 0.6d  

CPME >10 17
h 

20
h 

4.3 0.6d  

CPME >30 17
h 

20
h 

1.6 0.6d  

CPME >60 17
h 

20
h 

1.2 0.6d  
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ACE  

SIS >10 17
h 

23
h 

6.8 0.5d  

SIS >30 17
h 

22
h 

4.3 0.5d  

SOHO  

EPHIN (INT) >50 16
h 

20
h 

0.45 0.5d  

 

Differential fluxes of protons for the event of 2001 April 09  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-tion Comments 

IMP-8  

CPME 1-2 - 10d01
 h 

148 0.5d  

CPME   2-4.6 - 10d01
 h 

11.5 0.5d  

CPME 4.6-15 - 10d01
 h 

0.42 0.5d  

CPME 15-25 - 23
h 

0.155 0.5d  

CPME 25-48 - 23
h 

0.037 0.5d  

CPME 48-96 - 23
h 

0.0127 0.5d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 - 21
h 

4.2 0.5d  

LION 2-6 - 22
h 

0.47 0.5d  

EPHIN 4-8 19
h 

23
h 

1 0.5d  

EPHIN 8-25 18
h 

23
h 

0.18 0.5d  

EPHIN 25-41 17
h 

23
h 

0.034 0.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ –  

 

References: 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 09  
 

2001         April 09                            ●                        AR9415                      To event 390  
 

Hα 6563Å 1524 1534 1712 S21W04 1B EFH 

1 – 12 keV 1520 1534 1600  M7.9 1.3E-1 

53 – 93 keV 152259 ~152459 >152513  25 HXT Y 
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15.4 GHz 1522.0 1526.0 1614.0 P0.6 U2.7/15.4 3.77  

8.8 GHz 1522.0 1530.0 1609.0  3.73  

6.7 GHz 1522.8 1536.2 1603.8  3.75  

5 GHz 1522.0 1535.0 1614.0  3.58  

2.7 GHz 1523.0 1537.0 1614.0  3.20  

1.4 GHz 1524.0 1526.0 1614.0  3.65  

610 MHz 1524.0 1530.0 1614.0  4.59  

245 MHz 1524.0 1529.0 1614.0  3.83  

DS II 25-180 1528  1549  3  

DS IV 40-800 1523  ~1606 P 3  

DS III 25-180 1527  1550 N 2  

DS DCIM 2000-4500 1522  1605 GG 3  

DS DCIM 800-2000 1524  1609 GG,SP,FS 3  

 
CME WL 1554 1192km/s 108.5km/s

2 
360˚ 211˚  
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Event 2001.04.10 – (2001-100)                                                                        № 391 
 

Particle event:  To(Ep>10 MeV) – 10d08
h 

                          Tmax1(Ep>10 MeV) – 11d01h
,  Jmax1(Ep>10 MeV) – 50 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 11d20h
,  Jmax2(Ep>10 MeV) – 280 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 350 MeV 

                                                                                                   – Eqm2 = 260 MeV 
 

Sources: ● solar flare 10d04
h
59

m
, 3N/X2.3, S23W09, АR9415 

               Ø solar flare 11d12
h
56

m
, M2.3/1F, S20W28 АR9415 

Main X-ray burst 1-8 Ǻ: onset – 10d05
h
06

m
, max – 10d05

h
26

m
, Ф = 0.3 J/m

2 

CME 10d05
h
30

m
, V=2411 km/s, Δφ =360

o
, dA= 166º 

ΔSC 11d13
 h

43
 m

, Δ SC 11d15
 h

19
 m
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Time profiles of the proton fluxes for the event of 2001 April 10 
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

  
 

 

 

Integral fluxes of protons for the event of 2001 April 10 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5  08
h 

11d01
 h
/11d20

h 
109/1256 2d  

EPS >10 08
h 

11d01
 h
/11d20

h 
50/280 2d  

EPS >30 08
h 

11d01
 h
/11d20

h 
9.6/11.6 2d  

EPS >50 08
h 

21
h
/11d20

h
  2.5/ 1.9  2d  

EPS >60 08
h 

19
h
/11d18

h
  1.1/0.47  2d  

EPS >100 08
h 

17
h
/11d17

h
  0.28/0.08  2d  

POES-16  

MEPED >0.24 08
h 

11d01
h
/11d20

h 
5500/20230 2d  

MEPED >0.8 08
h 

11d01
h
/11d20

h 
3085/10330 2d  

MEPED >2.5 08
h 

11d01
h
/11d20

h 
1485/3340 2d  

MEPED >6.9 09
h 

11d01
h
/11d20

h 
285/540 2d  

MEPED >16 09
h 

11d01
h
/11d20

h 
55/50 2d  

MEPED >36 08
h 

11d01
h
/11d20

h 
11/8.05 2d  

MEPED >70 08
h 

11d01
h
/11d20

h 
0.6/1.1 2d  

MEPED >140 08
h 

11d01
h
/11d20

h 
0.09/0.12 2d  
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IMP-8  

CPME >1 09
h 

11d01
h
/11d20

h 
3230/9760 2d  

CPME >4 08
h 

11d00
h
/11d20

h
  450/1060 2d  

CPME >10 08
h 

11d00
h
/11d20

h 
86/172 2d  

CPME >30 08
h 

20
h
/11d20

h 
8.4/7.5 2d  

CPME >60 08
h 

16
h
/11d20

h 
2.7/2.5 2d  

ACE  

SIS >10 08
h 

11d01
h
/11d20

h
  92/195 2d  

SIS >30 08
h 

20
h
/11d20

h 
15/9.2 2d  

SOHO  

EPHIN (INT) >50 08
h 

16
h
/11d18

h 
0.7/0.8 2d  

 

Differential fluxes of protons for the event of 2001 April 10 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 11
h 

11d02
h
/11d18

h 
1680/8070 2d  

CPME   2-4.6 09
h 

11d01
h
/11d20

h 
536/1200 2d  

CPME 4.6-15 08
h 

11d01
 h
/11d20

h 
30.8/80 2d  

CPME 15-25 08
h 

11d01
 h
/11d20

h 
3.3/6.1 2d  

CPME 25-48 08
h 

11d01
 h
/11d20

h 
0.4/0.33 2d  

CPME 48-96 08
h 

11d01
h
/11d20

h 
0.05/0.025 2d  

CPME 96-145 08
h 

- - -  

CPME 145-440 08
h 

- - -  

SOHO  

LION 0.75-2 10
h 

21
h
/11d21

h 
69.6/285 2d  

LION 2-6 10
h 

19
h
/11d21

h 
11.5/59.6 2d  

EPHIN 4-8 08
h 

21
h
/11d20

h 
42.7/265 2d  

EPHIN 8-25 08
h 

18
h
/11d20

h 
2.6/18.9 2d  

EPHIN 25-41 08
h 

18
h
/11d20

h 
0.29/0.36 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

References: 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 10 
 

2001            April 10                            ●                                  AR9415         To event 391 
 

Hα 6563Å 0459 0520 0810 S23W09 3N UZ 

1 – 12 keV 0506 0526 0542  X2.3 3.0E-1 

53 – 93 keV <051343 ~051907 055729  89 HXT Y 

 
15.4 GHz 0510.0 0523.0 0651.0  3.70  

8.8 GHz 0509.0 0522.0 0707.0 P8.8 3.84  

5 GHz 0509.0 0523.0 0706.0  3.73  

3 GHz 0504.4 0525.8 0541.1  3.73  

500 MHz 0504.0 0539.0 0700.0  3.45  

200 MHz 0504.0 0526.0   2.66  

DS II 25-180 0518  0536  3  

DS IV 25-600 0515  0535  3  

DS IV 40-800 <0518  ~1010  3  

DS III 25-180 0509  0535 N 3  

DS CONT 23-130 0515  0534  3  

 
9.1 GHz 0607.2 0608.5 0612.5  1.26  

3 GHz 0606.4 0608.8 0622.8  1.52  

900 MHz <0504.2 0613.0 >0617.9  3.71  

610 MHz 0524.0 0612.0 0706.0  4.04  

410 MHz 0524.0 0612.0 0743.0 P0.4 4.74  

204 MHz 0606.0 0612.3 0614.2  3.62  

DS I 45-270 <0559  >1200 S,C 2  

DS III 45-270 <0559  0659 S 2  

DS III 25-180 0656  0658  3  

DS CONT 220-270 0605  0724  2  

DS DCIM 800-2000 0556  0619 GG,SP 3  

 
9.1 GHz 0656.9 0657.4 0657.9  1.18  

3 GHz 0634.5 0638.3 0642.0  1.83  

900 MHz 0645.1 0648.8   2.00  

245 MHz 0451.0 0648.0 0743.0 P0.2 4.00  

204 MHz 0629.4 0657.9 0707.1  3.63  

DS III  0656  0658 25-180 3  

DS DCIM GG,SP 0623  0706 800-2000 1  

 
n˚      Arm, Tib, Nor 

 
CME WL 0530 2411km/s 211.6*km/s

2 
360˚ 166˚  
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List 2001



306 

 

2001            April 11                            Ø                        AR9415                  To event 391 
 

Hα 6563Å 1309 1321 1424 S20W28 1F FU 

1 – 12 keV 1256 1326 1349  M2.3 4.8E-2 

53 – 93 keV <132529 ~132531 134203  9 HXT Y 

 
15.4 GHz 1303.0 1317.0 1354.0  3.11  

9.5 GHz 1257.0 1317.4 1324.0 P0.4 U2.7 P9.5 3.43  

6.7 GHz 1310.0 1318.0 1330.8  3.32  

5 GHz 1259.0 1317.0 1340.0  3.20  

2.7 GHz 1300.0 1317.0 1404.0  2.73  

1.4 GHz 1300.0 1316.0 1402.0  2.87  

610 MHz 1305.0 1323.0 1354.0  3.89  

410 MHz 1259.0 1318.0 1411.0  4.08  

245 MHz 1300.0 1318.0 1354.0  3.49  

DS II 40-70 1303  1304 UE 3  

DS IV 40-800 1304  ~1420 P 3  

DS III 25-180 1300  1321 N 3  

DS III 1415-3150 1303  1316 GG 3  

DS DCIM 2000-3768 1343  1401 GG 1  

 
CME WL 1332 1103km/s -13.0 km/s

2 
360˚ 224˚  
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Event 2001.04.12– (2001-102)                                                                          № 392 
 

Particle event: To(Ep>10 MeV) – 12d12
h 

                          Tmax1(Ep>10 MeV) – 12d17h
,  Jmax1 (Ep>10 MeV) – 4.3 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 13d10h
,  Jmax2 (Ep>10 MeV) – 8.7 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 410 MeV 

                                                                                                   – Eqm2 = 275 MeV 
 

Sources: ● solar flare 12d09
h
39

m
, X2.0/2B, S20W42, АR9415 

Main X-ray burst 1-8 Ǻ: onset – 12d09
h
39

m
, max – 12d10

h
28

m
, Ф = 0.3 J/m

2 

CME: 12d10
h
31

m
, V= 1184km/s, Δφ = 360º, dA = 221º 

▲ SC 13d07
h
34

m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 April 12  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Event 2001.04.12

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2001 April 12  
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  
EPS >5 - 17

h
/13d10

h 
5.8/26.2 2d  

EPS >10 12
h 

17
h
/13d10

h 
4.3/8.7 2d  

EPS >30 12
h 

17
h
/13d10

h 
4/1.1 2d  

EPS >50 12
h 

17
h
/13d10

h 
2.6/0.5 2d  

EPS >60 12
h 

17
h
/13d08

h 
2.1/0.3 2d  

EPS >100 11
h 

17
h
/13d08

h 
1.1/0.11 2d  

POES-16  

MEPED >0.24 14
h 

18
h
/ - 1470/- 1d  

MEPED >0.8 14
h 

18
h
/ - 850/- 1d  

MEPED >2.5 14
h 

18
h
/ - 345/- 1d  

MEPED >6.9 14
h 

18
h
/ - 90/- -  

MEPED >16 14
h 

18
h
/ - 17.5/- -  

MEPED >36 14
h 

18
h
/ - 7.8/- -  

MEPED >70 14
h 

18
h
/ - 1.8/- -  

MEPED >140 14
h 

18
h
/ - 0.83/- -  

IMP-8  

CPME >1 12
h 

19
h
/13d10

h 
840/240 2d  

CPME >4 12
h 

17
h
/13d10

h 
110/30 2d  

CPME >10 12
h 

17
h
/13d14

h 
30/6.6 2d  

CPME >30 12
h 

17
h
/13d14

h
  7/1 2d  

CPME >60 12
h 

17
h
/13d14

h
  3.2/0.5 2d  
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ACE       

SIS >10 12
h 

19
h
/ - 49/ - 2d  

SIS >30 12
h 

19
h
/ - 15/ - 2d  

SOHO  

EPHIN (INT) >50 10
h 

18
h
/ - 2.7/ - 1.5d  
 

Differential fluxes of protons for the event of 2001 April 12  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 10
h 

19
h
/13d14

 h 
610/156 3d  

CPME   2-4.6 10
h 

19
h
/13d14

 h 
94.5/26.8 3d  

CPME 4.6-15 10
h 

19
h
/13d14

 h 
6.5/2 3d  

CPME 15-25 10
h 

19
h
/13d14

 h 
1.33/0.22 3d  

CPME 25-48 10
h 

19
h
/ - 0.24/ - 3d  

CPME 48-96 10
h 

19
h
/ - 0.057/ - 2d  

CPME 96-145 10
h 

19
h
/ - 0.052/ - 2d  

CPME 145-440 10
h 

19
h
/ - 0.0036/ - 1d  

SOHO  

LION 0.75-2 10
h 

20
h
/13d12

 h 
28.7/10.8 3d  

LION 2-6 10
h 

19
h
/13d12

 h 
5/1.7 3d  

EPHIN 4-8 10
h 

19
h
/13d14

 h 
22.8/4.8 3d  

EPHIN 8-25 10
h 

19
h
/13d14

 h 
2.8/0.44 3d  

EPHIN 25-41 10
h 

19
h
/ - 0.29/ - 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 12  
 

2001          April 12                                  ●                      AR9415             To event 392  
 

Hα 6563 Å <1018 1040 1130 S23W42 2B E 

1 – 12 keV 0939 1028 1049  X2.0 3.0E-1 

53 – 93 keV 101058 102042 115042  79 HXT Y 

 
15.4 GHz 1014.0 1017.0 1050.0 U2.7/15.4 3.79  

9.1 GHz 1009.0 1020.5   3.68  

5 GHz 1014.0 1020.0 1052.0  3.41  

2.7 GHz 1014.0 1017.0 1052.0  3.08  

900 MHz 1013.6 1018.2 1110.0  3.38  

610 MHz 1014.0 1020.0 1100.0  4.30  

204 MHz 1014.8 1018.5 1022.1  4.80  
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DS II 40-250 ~1017  ~1038 SH,H 3  

DS IV 40-800 1014  ~1116  3  

DS I 25-270 1019  >1230 N,C 2  

DS III 1415-3200 1014  1038 GG,RS 2  

DS III 25-180 1017  1047 N 3  

DS DCIM 2000-4500 1014  1055 GG 3  

DS DCIM 800-2000 1014  1059 GG,FS 3  

 
3 GHz 1013.8 1032.3   2.60  

1.4 GHz 1014.0 1036.0 1052.0  3.15  

610 MHz <1029.0 ~1036.0 >1100.0  3.52  

410 MHz 1015.0 1036.0 1101.0 P0.4 3.91  

245 MHz <1029.0 ~1033.0 >1100.0  2.78  

245 MHz 1028.0 1033.0 0000.0  2.78  

DS II 135-210 1031  1034 HARM 2  

DS IV 25-180 1032  1341  1  

DS III 130-270 1027  1038 S 2  

 
15.4 GHz <1046.0 ~1101.0 >1102.0 0.9 \ 15.4 1.88  

8.8 GHz <1029.0 ~1047.0 >1102.0  2.38  

5 GHz <1029.0 ~1047.0 >1056.0  2.43  

3 GHz 1045.8 1047.3 1158.6  2.46  

900 MHz 1013.6 1046.5   3.99  

DS III 40-155 1046  1047 G 3  

DS CONT 30-80 1046  2233  2  

DS DCIM 800-2000 1102  1129 GG 2  

 
CME WL 1031 1184 km/s -20.0 km/s

2 
360˚ 221˚  
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Event 2001.04.15 – (2001-105) – GLE-60                                                   № 393 
 

Particle event: To(Ep>10 MeV) – 15d14
h 

                          Tmax(Ep>10 MeV) – 15d16h
,  JmaxEp>10 MeV) – 270 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 3480 MeV 
 

Sources: ● solar flare 15d13
h
19

m
, X14.4/2B, S20W84, АR9415 

Main X-ray burst 1-8 Ǻ onset – 15d13
h
19

m
, max – 15d13

h
50

m
, Ф = 0.3 J/m

2 

CME: 15d14
h
06

m
 , V=1199 km/s, Δφ =167

o
, dA= 268º 

Δ SC 18d00
 h

46
 m

  
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 April 15  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2001 April 15  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 14
h 

16
h 

275 2.5d  

EPS >10 14
h 

16
h 273 2.5d  

EPS >30 14
h 

16
h 271 2.5d  

EPS >50 14
h 

15
h 

231 2.5d  

EPS >60 14
h 

15
h 

210 2.5d  

EPS >100 14
h 

15
h
 138 2.5d  

POES-16  

MEPED >0.24 15
h 

15
h
 7750 > 2d  

MEPED >0.8 15
h 

15
h
 3940 > 2d  

MEPED >2.5 15
h 

15
h
 2410 > 2d  

MEPED >6.9 15
h 

15
h
 1900 > 2d  

MEPED >16 15
h 

15
h
 885 > 2d  

MEPED >36 15
h 

15
h
 675 > 2d  

MEPED >70 15
h 

15
h
 180 > 2d  

MEPED >140 15
h 

15
h
 102 > 2d  
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IMP-8  

CPME >1 14
h 

22
h 

1650 2.5d  

CPME >4 14
h 

19
h 

1030 2.5d  

CPME >10 14
h 

19
h
 699 2.5d  

CPME >30 14
h 

17
h
 334 2.5d  

CPME >60 14
h 

16
h
 253 2.5d  

ACE  

SIS >10 14
h 

16
h
 1680 2.5d  

SIS >30 14
h 

16
h
 980 2.5d  

SOHO  

EPHIN (INT) >50 13
h 

16
h
 247 2,5d  

BALLOONS  

Mi >241  16d(07
h 
-08

h
) 6.4  After  

Mi >279  16d(07
h 
-07

h
) 3.5  maximum 

Mi >341 
 

16d(07
h 
-07

h
) 0.64  - “ - 

NM  

Network >433 
 

15
h
 29.8   

Network >1000 
 

15
h
 0.814   

Network >2000 
 

15
h
 0.0413   

Network >3700 
 

15
h
 0.0029   

Network >5800 
 

15
h
 0.00038   

 

Differential fluxes of protons for the event of 2001 April 15  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 16
h 

23
h 

262 2.5d  

CPME 2-4.6 14
h 

23
h 

214 2.5d  

CPME 4.6-15 14
h 

23
h 

47.2 2.5d  

CPME 15-25 14
h 

20
h
 25.4 2.5d  

CPME 25-48 14
h 

19
h
 6 2.5d  

CPME 48-96 14
h 

17
h
 2.4 2.5d  

CPME 96-145 14
h 

17
h
 1.3 2.5d  

CPME 145-440 14
h 

16
h
 0.4 2.5d  

SOHO  

LION 0.75-2 14
h 

21
 h 

28.2 2.5d  

LION 2-6 14
h 

20
h 

16.5 2.5d  

EPHIN 4-8 14
h 

20
h 

90.8 2.5d  

EPHIN 8-25 14
h 

20
h 

27.2 2.5d  

EPHIN 25-41 14
h 

19
h 

4.1 2.5d  
 

References: 
Quack M., M.-B. Kallenrode, M. von König et al., 2001 
Perez-Peraza J., A. Gallegos-Cruz, E.V. Vashenyuk et al., 2003. 
Struminsky A.B., 2003. 
Bieber J.W., P. Evenson, W. Dröge et al., 2004. 
Kuwabara T., Bieber J.W., Clem J., et.al., 2006.  
Bombardieri D.J., M.L. Duldig, K.J. Michael et al., 2007. 
Miroshnichenko L.I. and J. Perez-Peraza, 2008.  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 15  
 

2001          April 15                            ●                         AR9415                    To event 393 
 

Hα 6563Å 1336 1349 1529 S20W84 2B FHY 

1 – 12 keV 1319 1350 1355  X14.4 3.0E-1 

53 – 93 keV 133534 134902 144407  376 HXT Y 

1.2 – 5.6 MeV 133534 134634 144407  116 GRS Y 

 
15.4 GHz 1334.0 1349.0 1521.0  3.71  

8.8 GHz 1334.0 1349.0 1521.0  3.18  

5 GHz 1333.0 1346.0 1521.0  3.38  

2.7 GHz 1333.0 1417.0 1521.0  4.68  

1.4 GHz 1345.0 1418.0 1521.0 [U0.4 P1.4 U8.8/15.4] 4.73  

410 MHz 1346.0 1347.0 1514.0  3.18  

245 MHz 1346.0 1347.0 1424.0  4.79  

127 MHz 1346.5 1349.4 1406.5  >4.41  

DS II 25-180 1347  1350  3  

DS IV 30-80 1352  1505  3  

DS IV 40-800 ~1406  ~1519 RS 3  

DS III 25-180 1344  1522 N 2  

DS DCIM 2000-4500 1331  1552 GG 3  

DS DCIM 800-2000 1332  1615 GG 2  

 o
n      Bolivia 

 
CME WL 1031 1184 km/s -35.9 km/s

2
 360˚ 221˚  
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Event 2001.04.18 – (2001-108) − GLE-61                                                    № 394 
 

Particle event: To(Ep>10 MeV) – 18d03
h 

                          Tmax(Ep>10 MeV) – 18d10h
,  Jmax (Ep>10 MeV) – 190 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm = 2100 MeV 
 

Sources:  solar flare 18d02
h
11

m
, C2.2, s20w90*, АR9415 

Main X-ray burst 1-8 Ǻ: onset – 18d02
h
11

m
, max – 18d02

h
14

m
, Ф = 0.0004 J/m

2 

CME: 18d02
h
30

m
, V=2465 km/s, Δφ =  360

o
, dA = 263

º 

ΔSC 21d16
h
01

m
 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 April 18  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  

 
 
 

Integral fluxes of protons for the event of 2001 April 18  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h 

10
h 

342 3d  

EPS >10 03
h 

10
h 

190 3d  

EPS >30 03
h 

06
h 

64.5 3d  

EPS >50 03
h 

06
h 

33.9 3d  

EPS >60 03
h 

06
h 

26.4 3d  

EPS >100 03
h 

06
h 

12.4 3d  

POES-16  

MEPED >0.24 03
h 

05
h 

1572 3d  

MEPED >0.8 03
h 

05
h 

1004 3d  

MEPED >2.5 03
h 

05
h 

830 3d  

MEPED >6.9 03
h 

05
h 

620 3d  

MEPED >16 03
h 

05
h 

197 3d  

MEPED >36 03
h 

05
h 

90 3d  

MEPED >70 03
h 

05
h 

15.4 3d  

MEPED >140 03
h 

05
h 

6.5 3d  

IMP-8  

CPME >1 - 07
h 

1470 -  

CPME >4 - 07
h 

296 -  

CPME >10 - 07
h 

156 -  

CPME >30 03
h 

06
h 

54.2 4 d  

CPME >60 03
h 

06
h 

27.4 4 d  
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ACE  

SIS >10 03
h 

09
h 

320 4 d  

SIS >30 03
h 

09
h 

126 4 d  

SOHO  

EPHIN (INT) >50 03
h 

09
h 

16.9 3d  

BALLOONS  

Mi >153 
 

06
h
45

m 
-07

h
39

m 
9.7   

Mi >287 
 

06
h
45

m 
-07

h
39

m 
2.07   

Mi >707 
 

06
h
45

m 
-07

h
39

m 
0.15   

NM  

Network >433 
-
 04

h
20

m
 0.41 -  

Network >1000 
- 

04
h
20

m 
0.046 -  

Network >2000 
- 

04
h
20

m 
0.0075 -  

Network >3700 
- 

04
h
20

m 
0.0014 -  

Network >5800 
- 

04
h
20

m 
0.00036 -  

 

Differential fluxes of protons for the event of 2001 April 18  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 04
h 

10
h 

771 7d  

CPME   2-4.6 06
h 

10
h 

269 7d  

CPME 4.6-15 03
h 

10
h 

30.3 6d  

CPME 15-25 03
h 

12
h 

8.2 5d  

CPME 25-48 03
h 

10
h 

1.6 5d  

CPME 48-96 03
h 

10
h 

0.4 4d  

CPME 96-145 03
h 

10
h 

0.34 4d  

CPME 145-440 02
h 

10
h 

0.026 3d  

SOHO  

LION 0.75-2 05
h 

10
h 

41 6d  

LION 2-6 04
h 

10
h 

13 6d  

EPHIN 4-8 03
h 

09
h 

70 6d  

EPHIN 8-25 02
h 

09
h 

11.9 6d  

EPHIN 25-41 03
h 

09
h 

1.6 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References:  

Struminsky A.B., 2003. 

Matsubara Y., Y. Muraki, T. Sako et al., 2005. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006.  

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012.   
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 18  
 

2001          April 18                                                AR9415               To event 394  
 

Hα 6563 Å No data s20w90*   

1 – 12 keV 0211 0214 0216  C2.2 4.0E-4 

53 – 93 keV 021343 021443 021755  20 HXT Y 

 
15.4 GHz 0213.0 0214.0 0219.0  1.90  

8.8 GHz 0213.0 0214.0 0219.0  2.20  

5 GHz 0213.0 0214.0 0221.0  2.67  

2.7 GHz 0213.0 0215.0 0217.0 U0.6 P2.7 2.80  

1.4 GHz 0213.0 0215.0 0218.0  2.62  

610 MHz 0215.0 0216.0 0217.0  1.88  

410 MHz 0214.0 0214.0 0221.0  3.65  

245 MHz 0214.0 0214.0 0215.0  3.26  

DS II 25-500 0217  0246  3  

DS III 23-480 0214  0216 G 3  

DS CONT 300-470 0216  0221  1  

 
CME WL 0230 2465 km/s -9.5 km/s

2 
360˚ 263˚  

 

* − probable localization of the flare event 
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Event 2001.04.27 – (2001-117)                                                                     № 395 
 

Particle event: To(Ep>10 MeV) – 27d03
h 

                          Tmax(Ep>10 MeV) – 28d05h
,   Jmax (Ep>10 MeV) – 15 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 80 MeV 
 

Sources: ●◊ solar flare 26d11
h
26

m
, M7.8/2B, N17W31, АR9433 

Main X-ray burst 1-8 Ǻ: onset – 26d11
h
26

m
, max – 26d13

h
20

m
, Ф = 0.092 J/m

2 

CME  26d12
h
 30

m
 , V=1006 km/s, Δφ = 360

o
; dA = 037

o
;  

▲SC 28d05
h
00

 m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 April 27  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

Integral fluxes of protons for the event of 2001 April 27  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h 

28d05
h 

388 2d  

EPS >10 03
h 

28d05
h 

15 2d  

EPS >30 03
h 

28d05
h 

0.2 2d  

EPS >50 03
h 

28d05
h 

0.07 -  

EPS >60 03
h 

28d05
h 

0.04 -  

EPS >100 03
h 

28d05
h 

0.02 -  

POES-16  

MEPED >0.24 03
h 

28d04
h 

45520 4d  

MEPED >0.8 03
h 

28d04
h 

19820 4d  

MEPED >2.5 03
h 

28d04
h 

3170 4d  

MEPED >6.9 - - - -  

MEPED >16 - - - -  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

IMP-8  

CPME >1 26d17
h 

28d04
h 

16700 3d  

CPME >4 26d23
h 

28d04
h 

715 3d  

CPME >10 26d23
h 

28d04
h 

9.5 2d  

CPME >30 - 28d03
h 

0.16 -  

CPME >60 - 28d03
h 

0.05 -  
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ACE  

SIS >10 03
h 

28d04
h 

4.5 2d  

SIS >30 - - - -  

SOHO  

EPHIN (INT) >50 - 28d04
h 

0.17 0.4d  

 

Differential fluxes of protons for the event of 2001 April 27  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 26d15
h 

28d06
h 

6560 6d  

CPME   2-4.6 26d17
h 

28d04
h 

2230 6d  

CPME 4.6-15 26d21
h 

28d04
h 

47.4 6d  

CPME 15-25 01
h 

28d04
h 

0.09 6d  

CPME 25-48 01
h 

28d02
h 

0.0015 2d  

CPME 48-96 - - - -  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 26d21
h 

28d04
h 

444 6d  

LION 2-6 26d21
h 

28d03
h 

58 6d  

EPHIN 4-8 26d21
h 

28d04
h 

114 6d  

EPHIN 8-25 26d23
h 

28d03
h 

1.5 6d  

EPHIN 25-41 08
h 

28d03
h 

0.0008 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 April 27 
 

2001       April 26                                ●                         AR9433                       To event 395 
 

Hα 6563 Å 1211 1311 1618 N17W31 2B FZT 

1 – 12 keV 1126 1312 1319  M7.8 9.2E-2 

53 – 93 keV <115658 ~115658 122528  8 HXT Y 

53 – 93 keV <130816 131007 131904  26 HXT Y 
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15.4 GHz 1307.0 1310.0 1333.0  2.79  

8.8 GHz 1307.0 1310.0 1333.0  2.96  

6.7 GHz 1305.2 1310.2 1312.0 [U0.6 P1.4 U2.7] P6.7 3.12  

5 GHz 1307.0 1309.0 1333.0  2.73  

2.7 GHz 1307.0 1307.0 1317.0  2.56  

1.4 GHz 1307.0 1308.0 1333.0  3.43  

610 MHz 1307.0 1310.0 1333.0  2.62  

410 MHz 1307.0 1308.0 1312.0  3.11  

245 MHz 1307.0 1311.0 1323.0  3.23  

DS II 38-50 1335  1339  2  

DS IV 30-80 1341  2314  2  

DS III 30-80 1309  1310  2  

DS CONT 25-180 1241  1341  1  

DS DCIM 800-2000 1222  1312 GG 3  

DS DCIM 2000-4500 1307  1311 GG 3  

 
CME WL 1230 1006km/s 21.1 km/s

2 
360˚ 037˚  
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Event 2001.05.07 – (2001-127)                                                                         № 396 
 

Particle event: To(Ep>10 MeV) –  07d14
h 

                          Tmax1(Ep>10 MeV) – 07d18h
, Jmax1(Ep>10 MeV) – 7.7 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 08d12h
, Jmax2(Ep>10 MeV) – 11.5 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 80 MeV 

                                                                                                   – Eqm2 = 85 MeV  
 

Sources:   back side solar flare event < 07d12
h
06

m
, AR unknown, behaind WL 

CME: 07d12
h
06

m
,  V=1223 km/s,  Δφ =205

o
 , dA= 267º 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 May 07  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum   
 

 
 

 
 

Integral fluxes of protons for the event of 2001 May 07  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 14
h 

19
h
/08d12

h 
14.2/46.6 3d  

EPS >10 14
h 

18
h
/08d12

h 
7.7/11.5 3d  

EPS >30 14
h 

18
h
/08d12

h 
0.9/0.26 2d  

EPS >50 14
h 

14
h
/08d12

h 
0.2/0.07 1.5d  

EPS >60 14
h 

14
h
/08d12

h 
0.08/ 0.02 1d  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 18
h
/08d13

h 
90/570 -  

MEPED >0.8 - 18
h
/08d13

h 
80/440 -  

MEPED >2.5 - 18
h
/08d13

h 
50/215 -  

MEPED >6.9 - 18
h
/08d13

h 
24/16 -  

MEPED >16 - 18
h
/08d13

h 
4.4 /4 -  

MEPED >36 - 18
h
/08d13

h 
1.5/0.6 -  

MEPED >70 - 18
h
/08d13

h 
0.2/0.03 -  

MEPED >140 - -  -  -  

IMP-8  

CPME >1 14
h 

19
h
/08d12

h 
50.3/268 2.5d  

CPME >4 14
h 

19
h
/08d11

h 
18.7/79 2.5d  

CPME >10 14
h 

18
h
/08d09

h 
6.8/14 2d  

CPME >30 14
h 

18
h
/08d08

h 
0.7/0.6 1d  

CPME >60 14
h 

18
h
/08d08

h 
0.2/0.2 1d  
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ACE  

SIS >10 14
h 

18
h
/08d13

h 
6.4/9 2d  

SIS >30 14
h 

18
h
/08d13

h 
1.4/0.3 1d  

SOHO  

EPHIN (INT) >50 14
h 

16
h
/ - 0.07/ - 0.4d  
 

Differential fluxes of protons for the event of 2001 May 07   
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 16
h 

18
h
/08d13

h 
15.3/107 5d  

CPME   2-4.6 15
h 

18
h
/08d13

h 
7.5/43.7 5d  

CPME 4.6-15 13
h 

18
h
/08d09

h 
1.2/5.7 5d  

CPME 15-25 13
h 

18
h
/08d08

h 
0.33/0.67 3d  

CPME 25-48 12
h 

17
h
/08d08

h 
0.03/0.026 2d  

CPME 48-96 12
h 

16
h
/16

h 
0.0037/0.001 1d  

CPME 96-145 13
h 

- - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 14
h 

19
h
/08d09

h 
2.1/12.8 5d  

LION 2-6 14
h 

19
h
 /08d09

h 
0.87/4.4 5d  

EPHIN 4-8 14
h 

17
h
/08d08

h 
5.34/24.1 5d  

EPHIN 8-25 14
h 

17
h
/08d08

h 
0.96/2.24 5d  

EPHIN 25-41 14
h 

17
h
/08d08

h 
0.5/0.024 5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 May.07 
 

2001          May 7                                                     AR9433                    To event 396 
 

CME WL 1206 1223 km/s 19.2 km/s
2 

205˚ 267˚  
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Event 2001.05.20 – (2001-140)                                                                     № 397 
 

Particle event: To(Ep>10 MeV) – 20d07
h 

                          Tmax(Ep>10 MeV) – 20d10h
,  Jmax (Ep>10 MeV) – 1.8 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 410 MeV 
 

Sources: ● solar flare 20d06
h
00

m
, M6.4/…, s18w90*, АR9455 

Main X-ray burst 1-8 Ǻ: onset – 20d06
h
 00

m
, max – 20d06

h
03

m
, Ф = 0.012 J/m

2 

CME: 20d06
h
26

m
, V=546 km/s, Δφ = 179

o
; dA = 231

o
  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 May 20 
 

2001, ACE + GOES
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

Integral fluxes of protons for the event of 2001 May 20  
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  
EPS >5 07

h 
10

h 
1.9 3d  

EPS >10 07
h 

10
h 

1.8 3d  

EPS >30 07
h 

10
h 

1.5 2d  

EPS >50 07
h 

10
h 

1 2d  

EPS >60 07
h 

10
h 

0.8 2d  

EPS >100 07
h 

09
h 

0.46 2d  

POES-16  
MEPED >0.24 07

h 
- - -  

MEPED >0.8 07
h 

- - -  

MEPED >2.5 07
h 

- - -  

MEPED >6.9 07
h 

- - -  

MEPED >16 07
h 

09
h 

5.2 2d  

MEPED >36 07
h 

09
h 

3.2 2d  

MEPED >70 07
h 

09
h 

1.0 2d  

MEPED >140 07
h 

09
h 

0.6 2d  

IMP-8  
CPME >1 07

h 
11

h 
8.7 -  

CPME >4 07
h 

11
h 

6.7 -  

CPME >10 07
h 

11
h 

4.4 -  

CPME >30 07
h 

11
h 

1.6 -  

CPME >60 07
h 

10
h 

0.85 -  
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ACE  

SIS >10 07
h 

11
h 

11.2 2d  

SIS >30 07
h 

10
h 

5.1 1.5 d  

SOHO  
EPHIN (INT) >50 07

h 
11

h 
0.62 2d  

 

Differential fluxes of protons for the event of 2001 May 20  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 11
h 

<18
h 

>4.5 8d  

CPME   2-4.6 08
h 

<18
h 

>1.6 8d  

CPME 4.6-15 07
h 

>11
h 

>0.26 5d  

CPME 15-25 07
h 

>11
h 

>0.17 4d  

CPME 25-48 07
h 

>11
h 

>0.045 4d  

CPME 48-96 07
h 

10
h 

0.011 3d  

CPME 96-145 07
h 

10
h 

0.008 2d  

CPME 145-440 07
h 

10
h 

0.002 0,5d  

SOHO  

LION 0.75-2 08
h 

14
h 

0.7 6d  

LION 2-6 08
h 

16
h 

0.28 6d  

EPHIN 4-8 08
h 

15
h 

2.11 6d  

EPHIN 8-25 07
h 

15
h 

0.47 6d  

EPHIN 25-41 07
h 

14
h 

0.08 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 May 20  
 

2001          May 20                           ●                          AR9415                To event 397  
 

Hα 6563 Å No Flare s18w90*   

1 – 12 keV 0600 0603 0606  M6.4 1.2E-2 

53 – 93 keV 054613 060253 060739  52 HXT Y 
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15.4 GHz 0601.0 0602.0 0603.0  2.43  

8.8 GHz 0601.0 0602.0 0605.0  2.54  

5 GHz 0601.0 0602.0 0605.0 U0.5 P5 2.61  

2.7 GHz 0602.0 0602.0 0606.0  2.56  

1.4 GHz 0602.0 0602.0 0607.0  2.40  

900 MHz 0601.5 0603.4 0604.2  2.41  

610 MHz 0602.0 0603.0 0605.0  1.88  

500 MHz 0601.0 0604.0 0613.0  1.65  

410 MHz 0602.0 0602.0 0603.0  1.68  

245 MHz 0602.0 0605.0 0607.0  2.66  

200 MHz 0604.0 0606.0 0606.0  3.09  

DS II 25-340 0605  0624 SH 3  

DS III 25-300 0602  0604 G 3  

DS CONT 23-180 0613  0655  1  

DS DCIM 800-2000 0601  0605 G 2  

 
CME WL 0626 546 km/s -0.1 km/s

2 
179˚ 231˚  

* − probable localization of the flare event  
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Event 2001.06.15 – (2001-166)                                                                       № 398 
 

Particle event: To(Ep>10 MeV) – 15d16
h 

                          Tmax1(Ep>10 MeV) – 15d20h
,  Jmax1(Ep>10 MeV) – 5 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 16d06h
,  Jmax2(Ep>10 MeV) – 8.1 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 335 MeV 

                                                                                                   – Eqm2 = 120 MeV  
 

Sources:    back side solar flare event < 15d15
h
56

m
, AR unknown, behaind WL 

CME 15d15
h
56

m
, V=1701 km/s, Δφ = 360

o
; dA = 255

o
;  

o solar flare 15d10
h
01

m
, M6.3/1N,  S26E42  АR9502 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 June 15  
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum   
 

 
 

Integral fluxes of protons for the event of 2001 June 15 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 16
h 

20
h
/16d06

h 
5.9/25.1 3d  

EPS >10 16
h 

20
h
/16d06

h 
5.0/8.1 3d  

EPS >30 16
h 

18
h
/16d05

h 
1.9/0.65 3d  

EPS >50 16
h 

17
h
/16d05

h 
0.9/0.14 2d  

EPS >60 16
h 

17
h
/16d05

h 
0.59/0.1 2d  

EPS >100 16
h 

17
h
/16d05

h 
0.18/0.02 2d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 17
h 

18
h
/ - 70/ - > 2d  

MEPED >16 17
h 

18
h
/ - 12.5/ - > 1d  

MEPED >36 17
h 

18
h
/ - 4.9/ - > 1d  

MEPED >70 17
h 

18
h
/ - 0.4/ - > 1d  

MEPED >140 - - - -  

IMP-8  

CPME >1 17
h 

23
h
/16d06

h 
218/450 5d  

CPME >4 16
h 

23
h
/16d06

h 
70/46 4.5d  

CPME >10 16
h 

19
h
/16d06

h 
18.2/8.8 4d  

CPME >30 16
h 

18
h
/16d05

h 
3.9/0.4 2d  

CPME >60 16
h 

18
h
/ - 1.45/ - 2d  

ACE  

SIS >10 16
h 

19
h
/16d10

h 
25.2/11.5 3 d  

SIS >30 16
h 

19
h
/16d10

h 
8.2/4 2 d  

SOHO  

EPHIN (INT) >50 16
h 

17
h
/16d08

h 
0.66/0.02 1d  
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Differential fluxes of protons for the event of 2001 June 15 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 19
h 

23
h
/16d10

h 
99.5/289 -  

CPME   2-4.6 18
h 

23
h
/16d09

h 
38.8/53.5 -  

CPME 4.6-15 17
h 

23
h
/16d09

h 
5/3.5 -  

CPME 15-25 16
h 

19
h
/16d06

h 
0.83/0.36 2d  

CPME 25-48 16
h 

18
h
/16d06

h 
0.14/0.023 2d  

CPME 48-96 16
h 

17
h
/16d06

h 
0.025/0.0025 1.5d  

CPME 96-145 16
h 

- - -  

CPME 145-440 16
h 

- - -  

SOHO  

LION 0.75-2 18
h 

23
h
/16d05

h 
14.2/18.8 5d  

LION 2-6 18
h 

23
h
/16d05

h 
4.2/3 5d  

EPHIN 4-8 18
h 

22
h
/16d08

h 
22/14.7 5d  

EPHIN 8-25 16
h 

20
h
/16d08

h 
1.7/1.24 4d  

EPHIN 25-41 16
h 

19
h
/16d08

h 
0.14/0.03 3.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 
 

 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 June 15  
 

2001              June 15                                           AR                                To event 398  
 

CME WL 1556 1701 km/s 56.9* km/s
2 

360˚ 255˚  
 

    2001          June 15                     o                                AR9502                    To event 398 
 

Hα 6563 Å 1005 1008 1108 S26E41 1N FH 

1 – 12 keV 1001 1013 1020  M6.3 4.2E-2 

53 – 93 keV <102103 102103 104949  13 HXT Y 

 
15.4 GHz 1006.0 1007.0 0000.0  1.88  

8.8 GHz 1005.0 1007.0 0000.0  2.18  

5 GHz 1004.0 1007.0 0000.0 P0.2 [U2.7 P5]\15.4 2.23  

2.7 GHz 1005.0 1011.0 0000.0  2.11  

1.4 GHz 1006.0 1012.0 1023.0  2.32  

610 MHz 1008.0 1010.0 1029.0  3.18  

410 MHz 1006.0 1012.0 0000.0  3.28  

245 MHz 1006.0 1013.0 0000.0  3.65  

204 MHz 1007.2 1008.2 1041.4  4.31  

127 MHz 1004.0 1026.0 1117.0  3.76  

DS II 110-460 1006  1011 H 3  

DS IV 45-270 1009  ~1026  2  

DS III 25-270 1007  1011 G,HARM 2  
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DS CONT 45-240 1008  ~1010  2  

DS DCIM 2000-4500 1004  1038 GG 2  

DS DCIM 800-2000 1005  1037 GG 2  

DS DCIM 110-2800 1008  1121 P,S,F 3  

 
5 GHz 1047.0 1049.0 0000.0  2.28  

2.7 GHz 1047.0 1049.0 0000.0  2.41  

1.4 GHz 1047.0 1048.0 0000.0 P0.2 U0.6 P1.4 2.56  

610 MHz 1047.0 1048.0 0000.0  2.15  

410 MHz 1047.0 1049.0 0000.0  2.83  

245 MHz 1006.0 1048.0 0000.0  3.76  

204 MHz 1041.9 1048.5 1129.2  3.63  

DS II 54-65 1047  1049  2  

DS IV 45-270 1046  ~1120  2  

DS III 25-100 1047  1048 G 2  

DS DCIM 2000-4500 1047  1118 GG 2  

DS DCIM 800-2000 1047  1121 GG 2  

 
CME WL 1032 1090 km/s 9.7 km/s

2 
119˚ 153˚  
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Event 2001.08.09 – (2001-221)                                                                  № 399 
 

Particle event: To(Ep>10 MeV) – 09d20
h 

                          Tmax(Ep>10 MeV) – 10d11h
,  Jmax (Ep>10 MeV) – 6 /cm

2
.s.sr 

                          Duration of the event – 1.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 85 MeV 
 

Sources: ๏ solar flare 09d11
h
16

m
, C3.7/SF (DSF) 

Main X-ray burst 1-8 Ǻ: onset – 09d11
h
16

m
, max – 09d11

h
22

m
, Ф = 0.0021 J/m

2 

CME 09d10
h
32

m
, V=0479 km/s, Δφ = 175

o
, dA = 255

o
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 August 09 
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

 

Integral fluxes of protons for the event of 2001 August 09 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 20
h 

10d11
h 

25.2 1.5d  

EPS >10 20
h 

10d11
h 

6 1d  

EPS >30 21
h 

10d11
h 

0.26 1d  

EPS >50 - 10d11
h 

0.1 0.5d  

EPS >60 - 10d12
h 

0.04 0.3d  

EPS >100 - 10d12
h 

0.013 0.3d  

POES-16  

MEPED >0.24 - 10d10
h 

3304 -  

MEPED >0.8 - 10d10
h 

1919 -  

MEPED >2.5 - 10d10
h 

437 -  

MEPED >6.9 - 10d10
h 

69 -  

MEPED >16 - 10d10
h 

0.4 -  

MEPED >36 - 10d10
h 

- -  

MEPED >70 - 10d10
h 

- -  

MEPED >140 - 10d10
h 

- -  

IMP-8  

CPME >1 18
h 

10d12
h 

970 5 d  

CPME >4 18
h 

10d12
h 

98.7 4 d  

CPME >10 18
h 

10d11
h 

8.8 3 d  

CPME >30 18
h 

10d11
h 

0.2 0.5d  

CPME >60 18
h 

10d11
h 

0.03 0.3d  
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ACE  

SIS >10 18
h 

10d11
h 

18.8 2d  

SIS >30 18
h 

10d11
h 

0.4 5h  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 2001 August 09  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 23
h 

10d09
h 

820 5d  

CPME   2-4.6 23
h 

10d09
h 

109 5d  

CPME 4.6-15 23
h 

10d12
h 

5.9 5d  

CPME 15-25 23
 h 

10d11
h 

0.26 2d  

CPME 25-48 23
h 

10d11
h 

0.011 1d  

CPME 48-96 23
h 

10d09
h 

0.0005 1d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 18
h 

10d12
h 

57.4 5d  

LION 2-6 18
h 

10d12
h 

11.9 5d  

EPHIN 4-8 17
h 

10d11
h 

32,3 5d  

EPHIN 8-25 17
h 

10d11
h 

2,04 5d  

EPHIN 25-41 17
h 

10d11
h 

0,02 3d  
 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 August 09 
 

2001             August 09                                                    AR                       To event 399 
 

Hα 6365 Å 1128 1136 1150 N10E54 SF F 

DSF  <1032      

1 – 12 keV 1116 1122 1127  C3.7 2.1E-3 

 
3 GHz 1118.5 1118.9 1120.2  1.46  

DS CONT 2273-4500 1118  1119  1  

DS DCIM 2000-4000 1118  1119 C 2  

 
CME WL 1032 479 km/s 4.4 km/s

2 
175˚ 255˚  

 

 

 

2001             August 09                           □                     AR9557                To event 399  
 

SPY 6365 Å 1045  >1101 S14W90   

 
CME WL 1032 479 km/s 4.4 km/s

2 
175˚ 255˚  
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Event 2001.08.16 – (2001-228)                                                                       № 400 
 

Particle event: To(Ep>10 MeV) – 16d00
h 

                          Tmax1(Ep>10 MeV) – 16d03h
,  Jmax1(Ep>10 MeV) – 87 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 17d12h
,  Jmax2(Ep>10 MeV) – 75 /cm

2
.s.sr 

                          Duration of the event – 8 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 600 MeV 

                                                                                                   – Eqm2 = 475 MeV  
 

Sources:  back side solar flare event < 15d23
h
54

m
; AR9557?, 5d behind W-limb 

CME: 15d23
h
54

m
, V=1575 km/s, Δφ = 360

o
; dA = 189˚ 

▲SC 17d11h03
m

  

 

Particle fluxes and associated phenomena  
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 Time profiles of the proton fluxes for the event of 2001 August 16  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)

1.E-06

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

227 228 229 230 231 232 233 234 235 236 237 238
DoY 2001

J
p

, 
/c

m
2

.s
.s

r.
M

e
V

1.E-01

1.E+00

1.E+01

1.E+02

J
p

, 
/c

m
2

.s
.s

r

p 0.75-2

p 2-6

p 4-8

p 8-25

p 25-41 

p > 50

Event 2001.08.16

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

  
 

Integral fluxes of protons for the event of 2001 August 16 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 00
h 

03
h
/17d12

h 
87.3/136 10d  

EPS >10 00
h 

03
h
/17d12

h 
87/75 8d  

EPS >30 00
h 

03
h
/17d12

h 
86.7/18 8d  

EPS >50 00
h 

03
h
/17d12

h 
60.6/6.5 8d  

EPS >60 00
h 

03
h
/17d12

h 
47.0/3.5 8d  

EPS >100 00
h 

03
h
/17d12

h 
19.8/1.1 7d  

POES-16  

MEPED >0.24 - 02
h
/17d12

h 
2080/820 >2d  

MEPED >0.8 - 02
h
/17d12

h
  1370/510 >2d  

MEPED >2.5 - 02
h
/17d12

h 
900/310 >2d  

MEPED >6.9 - 02
h
/17d12

h 
820/250 >2d  

MEPED >16 - 02
h
/ - 400/56 -  

MEPED >36 - 02
h
/ - 205.5/23 -  

MEPED >70 - 02
h
/ - 59.8/2.9 -  

MEPED >140 - 02
h
/ - 11.8/ - -  

IMP-8  

CPME >1 01
h 

04
h 
/17d12

h 
331/940 15d  

CPME >4 00
h 

04
h
/
 
17d12

h 
289/132 14d  

CPME >10 00
h 

03
h
/
 
17d12

h 
241/59 13d  

CPME >30 00
h 

03
h
/17d12

h 
144/15 11d  

CPME >60 00
h 

03
h
/17d12

h 
71.9/6.6 10d  
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ACE  

SIS >10 00
h 

03
h
/17d12

h 
331/80 11d  

SIS >30 00
h 

03
h
/17d12

h 
203/25 10d  

SOHO  

EPHIN (INT) >50 00
h 

03
h 

53.8/2.7 3d  

BALLOONS  

Mi >227  07
h
50

m 
-08

h
23

m
/ -

 
1.4/ -   

Mi >268  07
h
50

m 
-08

h
23

m
/ -

 
0.66/ -   

Mi >439  07
h
50

m 
-08

h
23

m
/ -

 
0.11/ -   

 

Differential fluxes of protons for the event of 2001 August 16  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 05
h 

05
h
/17d11

h 
20.6/616 7d  

CPME   2-4.6 01
h 

05
h
/17d11

h 
16.1/72.4 7d  

CPME 4.6-15 01
h 

04
h
/17d11

h 
7.15/7 7d  

CPME 15-25 01
h 

04
h
/17d11

h 
6.5/2.46 7d  

CPME 25-48 01
h 

04
h
/17d11

h 
3.1/0.49 7d  

CPME 48-96 01
h 

04
h
/17d11

h 
0.98/0.11 7d  

CPME 96-145 01
h 

03
h
/17d12

h 
0.44/0.083 7d  

CPME 145-440 01
h 

03
h
/17d12

h 
0.085/0.0125 6d  

SOHO  

LION 0.75-2 03
h 

07
h
/17d12

h 
93.8/36.5 7d  

LION 2-6 02
h 

04
h
/17d12

h 
36.8/4.3 7d  

EPHIN 4-8 01
h 

04
h
/17d11

h 
8.5/15.3 7d  

EPHIN 8-25 01
h 

03
h
/17d11

h 
5.6/2.5 7d  

EPHIN 25-41 01
h 

03
h
/17d10

h 
2.7/0.43 7d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

Tylka A.J., O.E. Malandraki, G. Dorrian et al., 2013.  

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 August 16 
 

2001               August 15                                       AR                               To event 400 
 

CME WL 2354 1575 km/s 31.7 km/s
2 

360˚ 189˚  
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Event 2001.09.15 – (2001-258)                                                                   № 401 
 

Particle event: To(Ep>10 MeV) – 15d12
h 

                          Tmax(Ep>10 MeV) – 15d15h
,  Jmax(Ep>10 MeV) – 6 /cm

2
.s.sr 

                          Duration of the event – 2 days     

                          Quasimaximal energy of protons in the event – Eqm = 150 MeV 
 

Sources: ● solar flare 15d11
h
03

m
, 1N/M1.5, S21W49, АR9608 

Main X-ray burst 1-8 Ǻ: onset – 15d11
h
04

m
, max – 15d11

h
28

m
, Ф = 0.037 J/m

2 

●CME: 15d11
h
54

m
, V=0478 km/s, Δφ = 130

o
, dA = 248˚ 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 September 15  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima, taken to 

build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2001 September 15 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h 

16
h 

12.3 2d  

EPS >10 12
h 

15
h 

6 2d  

EPS >30 12
h 

15
h 

0.68 1.5d  

EPS >50 12
h 

14
h 

0.20 1.5d  

EPS >60 12
h 

14
h 

0.13 1d  

EPS >100 12
h 

14
h 

0.04 1d  

POES-16  

MEPED >0.24 15
h 

15
h 

61 2d  

MEPED >0.8 15
h 

15
h 

41 2d  

MEPED >2.5 15
h 

15
h 

22 2d  

MEPED >6.9 15
h 

15
h 

9 2d  

MEPED >16 15
h 

15
h 

3.5 2d  

MEPED >36 15
h 

15
h 

0.9 2d  

MEPED >70 15
h 

- - -  

MEPED >140 15
h 

- - -  

IMP-8  

CPME >1 12
h 

16
h 

65 2d  

CPME >4 12
h 

16
h 

20 2d  

CPME >10 12
h 

15
h 

5.2 1.5d  

CPME >30 12
h 

15
h 

0.4 0.7d  

CPME >60 12
h 

15
h 

0.11 0.5d  

ACE  

SIS >10 12
h 

16
h 

8 1d  

SIS >30 12
h 

14
h 

1.1 0.7d  

SOHO  

EPHIN (INT) >50 12
h 

13
h 

0.05 0.3d  
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Differential fluxes of protons for the event of 2001 September 15 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8       

CPME 1-2 15
h 

18
h 

42 3d  

CPME   2-4.6 14
h 

18
h 

16 3d  

CPME 4.6-15 13
h 

18
h 

1.4 3d  

CPME 15-25 13
h 

16
h 

0.19 2d  

CPME 25-48 12
h 

15
h 

0.02 1,5d  

CPME 48-96 12
h 

15
h 

0.002 1d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO       

LION 0.75-2 16
h 

18
h 

4.3 3d  

LION 2-6 14
h 

17
h 

1 3d  

EPHIN 4-8 13
h 

16
h 

5.3 3d  

EPHIN 8-25 13
h 

15
h 

0.51 3d  

EPHIN 25-41 12
h 

14
h 

0.03 2d  
 

 

 

 

 

 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 September 15 
 

2001          September 15                        ●                     AR9608                  To event 401 
 

Hα  1103 1109 1237 S21W49 1N   

Hα  <1124 ~1139 1230 S27W53 SF   

1 – 12 keV 1004 1128 1154  M1.5 3.7E-2 

53 – 93 keV <113224 113332 114002  8 HXT Y 

 
15.4 GHz 1107.0 1108.0 1109.0 P5 2.00  

8.8 GHz 1106.0 1108.0 1119.0  2.36  

5 GHz 1107.0 1108.0 1111.0  2.43  

3 GHz 1106.6 1108.9 1154.1  2.25  

1.4 GHz 1109.0 1109.0 1110.0  1.52  

DS DCIM 2000-4500 1106  1143 G 2  

DS DCIM 800-2000 1107  1141 G 1  

 
8.8 GHz 1119.0 1121.0 1132.0 U2.7 / 8.8 2.00  

5 GHz 1120.0 1122.0 1128.0  1.98  

2.7 GHz 1120.0 1122.0 1129.0  1.79  

245 MHz 1121.0 1124.0 1131.0  3.04  

204 MHz 1124.5 1124.9 1126.2  3.26  

DS II 30-220 1121  1128 GG,FS 2  

DS III 30-270 1123  1126 GG 2  

DS CONT 25-180 1124  1459  1  
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8.8 GHz 1132.0 1134.0 1139.0  1.78  

5 GHz 1132.0 1134.0 1137.0  1.79  

2.7 GHz 1132.0 1134.0 1139.0 [U1.4] P2.7 2.00  

1.4 GHz 1134.0 1136.0 1137.0  1.46  

245 MHz 1138.0 1138.0 ~1138.0  1.57  

DS III 25-90 1142  >1200 N 2  

 
CME WL 1154 0478 km/s -4.0 km/s

2 
130˚ 248˚  
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Event 2001.09.24 – (2001-267)                                                                              № 402 
 

Particle event:   To(Ep>10 MeV) – 24d11
h 

                          Tmax1(Ep>10 MeV) – 24d18h
,  Jmax1(Ep>10 MeV) – 390 

 
/cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 25d07h
,  Jmax2(Ep>10 MeV) – 1.1·10

3
 
 
/cm

2
.s.sr 

                          Tmax3(Ep>10 MeV) – 25d22h
,  Jmax3(Ep>10 MeV) – 9.5·10

3
 
 
/cm

2
.s.sr 

                          Duration of the event – 5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 470 MeV 

                                                                                                   – Eqm2 = 580 MeV 

                                                                                                   – Eqm3 = 580 MeV  
 

Sources: ● solar flare 24d09
h
32

m
, X2.6/2B, S17E26, АR9632; 

               Ø solar flare 25d04
h
24

m
, M7.6/1N, S18W01, AR9628 

Main X-ray burst 1-8 Ǻ: onset – 24d09
h
32

m
, max – 24d10

h
 38

m
, Ф = 0.63 J/m

2 

CME: 24d10
h
31

m
, V= 2402km/s, Δφ = 360º, dA = 142º 

▲SC 25d20
 h
25

 m
, Δ SC 29d09

 h
40

 m
,  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 September 24  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

 

Integral fluxes of protons for the event of 2001 September 24 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES -10  

EPS >5  11
h 

18
h
/25d07

h
/25d22

h 
458/1430/21530 5d  

EPS >10 11
h 

18
h
/25d07

h
/25d22

h 
390/1100/9500 5d  

EPS >30 11
h 

18
h
/25d07

h
/25d22

h 
161/437/1190 5d  

EPS >50 11
h 

18
h
/25d08

h
/25d22

h 
55/173/250 5d  

EPS >60 11
h 

18
h
/25d08

h
/25d22

h 
32.4/103/105 5d  

EPS >100 11
h 

18
h
/25d08

h
/25d22

h
 7.5/27.7/15 5d  

POES-16  

MEPED >0.24  11
h 

18
h
/25d08

h
/25d22

h 
2694/6424/115014 5d  

MEPED >0.8  11
h 

18
h
/25d08

h
/25d22

h 
2444/5464/65054 5d  

MEPED >2.5  11
h 

18
h
/25d08

h
/25d22

h 
2227/3937 /29387 5d  

MEPED >6.9  11
h 

18
h
/25d08

h
/25d22

h 
1770/2060/9920 5d  

MEPED >16  11
h 

18
h
/25d08

h
/25d22

h 
990/1480/3130 5d  

MEPED >36  11
h 

18
h
/25d08

h
/25d22

h 
402.5/620/680 5d  

MEPED >70  11
h 

18
h
/25d08

h
/25d22

h 
31.5/62.8/33.8 5d  

MEPED >140 11
h 

18
h
/25d08

h
/25d22

h 
2.43/4.63/1.33 5d  

ACE  

SIS >10 11
h 

23
h
/25d08

h
/25d22

h 
1700/2200/3540 5d  

SIS >30 11
h 

23
h
/25d08

h
/25d22

h 
500/700/860 5d  

SOHO  

EPHIN (INT) >50 12
h 

23
h
/25d07

h
/25d21

h 
81/203/322 6d  
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BALLOONS  

Mu >95  18
h
/ - / - 4.3/ - / -   

Mu >138  18
h 
/ - / - 1.27/ - / -   

Mu >202 
 

18
h 
/ - / - 0.15/ - / -   

 

Differential fluxes of protons for the event of 2001 September 24  
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 13
h 

22
h
/25d04

h
/25d22

h 
329/890/13200 6.5d  

CPME   2-4.6 11
h 

22
h
/25d04

h
/25d21

h 
238/560/2800 6.5d  

CPME 4.6-15 11
h 

22
h
/25d05

h
/25d21

h 
75.6/107/220 6.5d  

CPME 15-25 11
h 

22
h
/25d08

h
/25d21

h 
55.5/68.3/106 6.5d  

CPME 25-48 11
h 

22
h
/25d08

h
/25d21

h 
11.6/15.2/16.8 6.5d  

CPME 48-96 11
h 

22
h
/25d08

h
/25d21

h 
2.4/3.6/6.7 6.5d  

CPME 96-145 11
h 

- - -  

CPME 145-440 11
h 

- - -  

SOHO  

LION 0.75-2 13
h 

24
h
/25d07

h
/25d23

h 
60/108/2610 6d  

LION 2-6 12
h 

24
h
/25d07

h
/25d23

h 
31/53/767 6d  

EPHIN 4-8 12
h 

23
h
/25d07

h
/25d22

h 
127/216/1760 6d  

EPHIN 8-25 12
h 

23
h
/25d07

h
/25d22

h 
36.7/53/201 6d  

EPHIN 25-41 12
h 

23
h
/25d07

h
/25d22

h 
6.8/8.8/11,8 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 September 24  
 

2001       September 24                            ●                     AR9632                  To event 402 
 

Hα  <0936 1019 1217 S16E23 2B F 

1 – 12 keV 0932 1038 1109  X2.6 6.3E-1 

53 – 93 keV 094456 ~101350 >101350  8 HXT Y 

53 – 93 keV <105750 ~105750 113236  8 HXT Y 
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15.4 GHz 0933.0 1029.0 1203.0  4.18  

9.1 GHz 0932.0 1029.9 >1230.0 [U1.4] P9.1 4.40  

5 GHz 0933.0 1030.0 1324.0  4.34  

3 GHz ~0900.0 1031.1 >1209.0  4.08  

1.4 GHz 0957.0 1019.0 1142.0  3.63  

900 MHz 0830.0 1025.0 >1230.0  4.16  

600 MHz 0854.7 1024.7 1200.0  3.79  

410 MHz 0930.0 1024.0 1235.0  3.23  

245 MHz 0930.0 1048.0 1150.0  3.28  

204 MHz 0931.0 1051.7 1152.0  3.02  

DS IV 1200-3800 0959  1150 P,S 3  

DS IV 25-180 1018  1624  2  

DS III 1200-1700 0935  1123 GG,RS 2  

DS III 25-270 0937  ~1017 S 2  

DS III 25-270 1017  ~1110 S,C 3  

DS CONT 25-180 0938  1018  2  

DS CONT 40-270 ~1019  ~1116  3  

DS DCIM 2000-4500 0943  1126 GG 3  

DS DCIM 800-2000 0956  1149 GG 3  

 
CME WL 1031 2402 km/s 54.1 km/s

2 
360˚ 142˚  

 

 
 

 

 

 

 
 

 

2001        September 25                           Ø                    AR9628                 To event 402 
 

Hα 6563 Å 0426 0440 0506 S18W01 1N FZ 

1 – 12 keV 0424 0440 0452  M7.6 7.2E-2 

53 – 93 keV <043302 043556 051234  19 HXT Y 
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15.4 GHz 0434.0 0434.0 0503.0  2.71  

8.8 GHz 0425.0 0434.0 0522.0 U1.4 P8.8 2.89  

5 GHz 0429.0 0434.0 0522.0  2.59  

2.8 GHz 0433.0 0435.0 0516.0  2.8  

1.4 GHz 0433.0 0434.0 0450.0  1.4  

900 MHz 0432.7 0434.4 0501.9  900  

610 MHz 0433.0 0434.0 0443.0  610  

410 MHz 0433.0 0434.0 0444.0  410  

245 MHz 0432.0 0433.0 0437.0  245  

DS II 28-120 0440  0456  2  

DS III 80-1000 0432  0443 GG 2  

DS III 57-170 0442  0445 GG 1  

 
CME WL 0604 0750km/s – 062° 283°  
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Event 2001.10.01 – (2001-274)                                                                              № 403 
 

Particle event: To(Ep>10 MeV) – 01d14
h 

                                       
Tmax1(Ep>10 MeV) – 01d23h

,  Jmax1(Ep>10 MeV) – 370
 
/cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 02d07h
,  Jmax2(Ep> 10MeV) – 1.3·10

3 
/cm

2
.s.sr 

                          Duration of the event – 3.5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 155 MeV 

                                                                                                   – Eqm2 = 150 MeV  
 

Sources: ■ solar flare 01d04
h
41

m
, M9.1/…, s18w80*, АR9628 

 ◊ flare activity AR9628 behind W–limb 

Main X-ray burst 1-8 Ǻ: onset – 01d04
h
41

m
, max – 01d05

h
15

m
, Ф = 0.086 J/m

2 

CME: 01d05
h
30

m
, V= 1405 km/s, Δφ = 360

o
 , dA = 225

o 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 October 01  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

  
 

 

 

 

Integral fluxes of protons for the event of 2001 October 01 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 14
h 

23
h
/02d07

h 
633/2186 3.5d  

EPS >10 14
h 

23
h
/02d07

h 
370/1300 3.5d  

EPS >30 14
h 

23
h
/02d08

h 
57.2/151 3d  

EPS >50 14
h 

22
h 
/02d08

h 
15.4/20.6 2d  

EPS >60 14
h 

22
h 
/02d08

h 
2.1/3.9 1.5d  

EPS >100 14
h 

21
h 
/02d08

h 
0.09/0.12 1d  

POES-16  

MEPED >0.24 13
h 

21
h
/2d08

h 
3090/7190 6d  

MEPED >0.8 13
h 

21
h
/2d08

h 
2520/5840 6d  

MEPED >2.5 13
h 

21
h
/2d08

h 
1920/4460 6d  

MEPED >6.9 13
h 

21
h
/2d08

h
 1195/2920 6d  

MEPED >16 13
h 

21
h
/2d08

h 
414/1200 6d  

MEPED >36 13
h 

21
h
/2d08

h 
65.1/128 6d  

MEPED >70 13
h 

21
h
/2d08

h 
0.76/1.2 6d  

MEPED >140 13
h 

- - -  

List 2001



364 

 

CORONAS-F  

MKL >1 14
h 

21
h
/2d08

h 
1020/2400 6d  

MKL >14 14
h 

21
h
/2d08

h 
185/610 6d  

MKL >26 14
h 

21
h
/2d08

h 
136/380 6d  

MKL >50 14
h 

21
h
/2d10

h 
53/113 6d  

ACE       

SIS >10 13
h 

23
h 
/02d07

h 
273/1380 3d  

SIS >30 13
h 

23
h 
/02d07

h 
53/160 3d  

SOHO  

EPHIN (INT) >50 12
h 

23
h 
/02d06

h 
3.5/8.6 2d  

 

Differential fluxes of protons for the event of 2001 October 01  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 14
h 

23
h 
/02d08

h 
620/1350 6d  

CPME   2-4.6 14
h 

22
h 
/02d08

h 
178/490 6d  

CPME 4.6-15 14
h 

21
h 
/02d08

h 
41/115 6d  

CPME 15-25 14
h 

21
h 
/02d08

h 
19.3/70 6d  

CPME 25-48 14
h 

21
h 
/02d08

h 
2.33/7.3 4d  

CPME 48-96 14
h 

21
h 
/02d08

h 
0.2/0.45 4d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 13
h 

23
h 
/02d07

h 
31.5/110 6d  

LION 2-6 13
h 

23
h 
/02d07

h 
10.8/38.8 6d  

EPHIN 4-8 12
h 

23
h 
/02d07

h 
74/210 6d  

EPHIN 8-25 12
h 

23
h 
/02d07

h 
19.8/53.2 6d  

EPHIN 25-41 12
h 

23
h 
/02d06

h 
2.1/4.9 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References:       
Kuwabara T., J.W. Bieber, J. Clem et al., 2006 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 October 01 
 

2001      October 01                               ■                       AR9628                To event 403  
 

Hα 6563 Å No Flare Patrol s18w80*   

1 – 12 keV 0441 0515 0523  M9.1 8.6E-2 

53 – 93 keV 045617 051221 052017  8 HXT Y  
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15.4 GHz 0500.0 0500.0 ~0500.0  1.58  

8.8 GHz <0509.0 ~0511.0 >0515.0 U0.9 P8.8 2.11  

5 GHz 0459.0 0500.0 0501.0  2.04  

2.8 GHz 0449.0 0511.9 0533.0  1.96  

1.4 GHz <0511.0 ~0513.0 >0514.0  1.61  

900 MHz 0511.7 0511.9 0534.6  1.45  

600 MHz ~0511.6 0515.2 >0533.0  1.79  

245 MHz 0524.0 0524.0 ~0524.0  1.91  

DS III 57-160 0451  0529 N 1  

DS III 57-220 0522  0525 G 2  

DS III 57-750 0529  >0755 S,C 3  

 
CME WL 0530 1405 km/s 97.8 km/s

2 
360˚ 225˚  

 

* − probable localization of the flare event 
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Event 2001.10.19 – (2001-292)                                                                           № 404 
 

Particle event: To(Ep>10 MeV) – 19d02
h 

                                       
Tmax1(Ep>10 MeV) – 19d08h

,  Jmax1(Ep>10 MeV) – 3.6
 
/cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 19d21h
,  Jmax2(Ep>10 MeV) – 8

 
/cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 300 MeV 

                                                                                                   – Eqm2 = 310 MeV 
 

Sources: ● solar flare 19d00
h
47

m
, X1.6/2B, N16W18, АR9661* 

 M1.2/2B, N16W18, АR9661* 

Ø solar flare 19d16
h
13

m
, X1.6/2B, N15W30, АR9661 

Main X-ray burst 1–8 Ǻ: onset – 19d00
h
 47

m
, max – 19d01

h
 05

m
, Ф = 0.12 J/m

2 

CME: 19d01
h
27

m
, V = 0558 km/s, Δφ = 360

o
, dA = 284

 o 

Δ SC 21d16
h
48

 m
 
 
 

* One flare event with two X-ray bursts 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 October 19  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 

List 2001



368 

 

Integral time-of-maximum proton spectrum   
 

 
 

Integral fluxes of protons for the event of 2001 October 19 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 02
h 

09
h
/22

h 
6.6/16.1 3d  

EPS >10 02
h 

08
h
/21

h 
3.6/8 3d  

EPS >30 02
h 

08
h
/20

h 
0.8/1.7 3d  

EPS >50 02
h 

08
h
/20

h 
0.35/0.59 3d  

EPS >60 01
h 

07
h
/19

h 
0.25/0.39 3d  

EPS >100 01
h 

07
h
/18

h 
0.12/0.15 3d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 - 05
h
/19

h 
15/15 3d  

MEPED >16 - 05
h
/19

h 
3.1/6.1 3d  

MEPED >36 - 05
h
/19

h 
1.5./2.05 3d  

MEPED >70 - 05
h
/ - 0.35/ - 3d  

CORONAS-F  

MKL >1 14
h 

- /18
h 

- /51 3d  

MKL >14 14
h 

08
h
/ - 4/ - 3d  

MKL >26 14
h 

08
h
/ - 3.3/ - 3d  

MKL >50 14
h 

08
h
/ -          1.8/ - 3d  

ACE  

SIS >10 02
h 

05
h
/19

h 
11/9.9 3d  

SIS >30 02
h 

05
h
/19

h 
4/3 3d  

SOHO  

EPHIN (INT) >50 02
h 

03
h
/19

h 
0.21/0.3 1,5d  
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Differential fluxes of protons for the event of 2001 October 19  
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 07
h 

11
h
/20

h 
11/24.8 3,5d  

CPME   2-4.6 06
h 

07
h
/20

h 
3.5/7.5 3,5d  

CPME 4.6-15 04
h 

07
h
/20

h 
0.55/1.1 3d  

CPME 15-25 03
h 

06
h
/20

h 
0.18/0.3 3d  

CPME 25-48 03
h 

06
h
/20

h 
0.03/0.05 3d  

CPME 48-96 03
h 

06
h
/19

h 
0.0085/0.01 3d  

CPME 96-145 03
h 

- - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 04
h 

07
h
/20

h 
0.15/1.6 3d  

LION 2-6 04
h 

07
h
/20

h 
0.12/0.3 3d  

EPHIN 4-8 04
h 

06
h
/20

h 
0.7/2.94 3d  

EPHIN 8-25 03
h 

05
h
/20

h 
0.1/0.57 3d  

EPHIN 25-41 02
h 

04
h
/19

h 
0.016/0.06 3d  

 

 

 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 October 19  

 

2001          October 19                 ●                         AR9691                         To event 404  
 

Hα 6563 Å 0049 0059 0355 N16W18 2B EZ 

1 – 12 keV 0047 0105 0113  X1.6 1.2E-1 

1 – 12 keV 0220 0232 0246  M1.2 1.8E-2 

 
15.4 GHz 0053.0 0100.0 0237.0  2.83  

8.8 GHz 0049.0 0100.0 0237.0 P0.4-0.6 [U5 P8.8]\15.4 3.00  

5 GHz 0050.0 0100.0 0239.0  2.77  

2.8 GHz 0050.0 0126.0 0152.0  3.18  

1.4 GHz 0054.0 0124.0 0201.0  3.92  

610 MHz 0056.0 0124.0 0237.0  4.51  

410 MHz 0056.0 0140.0 0206.0  4.52  

245 MHz 0059.0 0140.0 0206.0  4.00  

DS II 25-220 0101  0119  3  

DS IV 57-1600 0058  >0200 FS 3  

DS III 57-180 ~0120  0331 S,C 2  

 
CME WL 0127 0558 km/s -25.6 km/s

2 
360˚ 284˚  

 

* One flare event with two X-ray bursts 
 

List 2001



370 

 

 
 

2001          October 19                      Ø                     AR9661                      To event 404  
 

Hα  1616 1636 1820 N15W30 2N FUY 

1 – 12 keV 1613 1630 1643  X1.6 1.6E-1 

1,3-4,0 MeV      SONG-F 

 
15.4 GHz 1614.0 1624.0 1705.0 [P1.4] U2.7 / 15.4 3.62  

8.8 GHz 1615.0 1625.0 1705.0  3.56  

6.7 GHz 1614.0 1625.0 1648.5  3.32  

5 GHz 1618.0 1625.0 1705.0  3.15  

2.7 GHz 1622.0 1625.0 1705.0  2.98  

1.4 GHz 1622.0 1624.0 1705.0  4.18  

410 MHz 1624.0 1624.0 1705.0  4.00  

245 MHz 1624.0 1624.0 1705.0  4.11  

DS II 25-180 1624  1642  2  

DS IV 25-180 1640  1704  2  

 
CME WL 1650 0901 km/s –0.7 km/s

2 
360˚ 273˚  
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Event 2001.10.22 – (2001-295)                                                                   № 405 
 

Particle event: To(Ep>10 MeV) – 22d16
h 

                          Tmax(Ep>10 MeV) – 22d21h
, Jmax (Ep>10 MeV) – 17

 
/cm

2
.s.sr 

                          Duration of the event – 2.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 425 MeV 
 

Sources: ● solar 22d17
h
44

m
, X1.2/2B,  S18E16, АR9672 

   Ø solar 22d14
h
16

m
, 2N/M6.7, S17E20, АR9672 

Main X-ray burst 1-8 Ǻ: onset – 22d17
h
44

m
, max – 22d17

h
59

m
, Ф = 0.12 J/m

2 

CME: 22d18
h
26

m
, V = 0618 km/s, 106

o
 , dA = 126

 o 

▲SC 25d08
 h
50

 m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 October 22  
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2001, SOHO (LION + EPHIN)

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

294 295 296 297 298 299 300 301

DoY 2001

J
p

, 
/c

m
2

.s
.s

r.
M

e
V

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

J
p

, 
/c

m
2

.s
.s

r

p 0.75-2

p 2-6

p 4-8

p 8-25

p 25-41 

p > 50

Event 2001.10.22

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

  
 

 

 

 

Integral fluxes of protons for the event of 2001 October 22 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 16
h 

22
h 

53.6 2.5d  

EPS >10 16
h 

21
h 

17.0 2.5d  

EPS >30 16
h 

22
h 

3.8 2.5d  

EPS >50 16
h 

22
h 

1.9 2.5d  

EPS >60 16
h 

22
h 

1.5 2.5d  

EPS >100 16
h 

22
h 

0.7 2.5d  

POES-16  

MEPED >0.24 18
h
 20

h 
663 2.5d  

MEPED >0.8 18
h
 20

h 
478 2.5d  

MEPED >2.5 18
h
 20

h 
236 2.5d  

MEPED >6.9 18
h
 20

h 
81 2.5d  

MEPED >16 18
h
 20

h 
9.5 2.5d  

MEPED >36 18
h
 20

h 
5 2.5d  

MEPED >70 18
h
 20

h 
0.95 2.5d  

MEPED >140 18
h
 20

h 
0.45 2.5d  

CORONAS-F  

MKL >1 18
h
 23d02

h 
342 2.5d  

MKL >14 18
h
 23d00

h 
4.6 2.5d  

MKL >26 18
h
 23d00

h 
3.5 2.5d  

MKL >50 18
h
 23d00

h 
2.0 2.5d  
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ACE  

SIS >10 16
h 

21
h 

20.4 3d  

SIS >30 16
h 

22
h 

6.9 3d  

SOHO  

EPHIN (INT) >50 16
h 

21
h 

0.73 3d  
 

Differential fluxes of protons for the event of 2001 October 22 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

IMP-8  

CPME 1-2 18
h 

23
h 

690 >1.5d  

CPME   2-4.6 18
h 

23
h 

136 >1.5d  

CPME 4.6-15 17
h 

23
h 

6 >1.5d  

CPME 15-25 16
h 

22
h 

0.5 >1.5d  

CPME 25-48 17
h 

23
h 

0.08 >1.5d  

CPME 48-96 17
h 

23
h 

0.028 >1.5d  

CPME 96-145 - - - -  

CPME 145-440 - - - -  

SOHO  

LION 0.75-2 18
h 

23d01
h 

18.5 7d  

LION 2-6 18
h 

23d01
h 

3.7 7d  

EPHIN 4-8 17
h 

21
h 

12.2 7d  

EPHIN 8-25 17
h 

21
h 

0.9 7d  

EPHIN 25-41 16
h 

21
h 

0.06 7d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 October 22 

 

2001          October 22                            ●                    AR9672                   To event 405  
 

Hα  1744 1758 1911 S18E16 2B UZ 

1 – 12 keV 1744 1759 1814  X1.2 1.2E-1 

53 – 93 keV <174951 175509 >180251  108 HXT Y 
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15.4 GHz 1747.0 1751.0 1809.0 U0.4 / 15.4 3.57  

9.5 GHz 1740.2 1750.8 1757.5  3.41  

6.7 GHz 1739.3 1751.0 1758.8  3.39  

5 GHz 1746.0 1751.0 1809.0  3.23  

2.7 GHz 1747.0 1751.0 1808.0  2.90  

1.4 GHz 1747.0 1751.0 1808.0  2.76  

610 MHz 1751.0 1757.0 1808.0  2.78  

410 MHz 1754.0 1757.0 1801.0  2.69  

245 MHz 1755.0 1755.0 1808.0  3.20  

DS II 25-180 1759  1810  1  

DS III 25-180 1754  1856 N 1  

 
DSF  ~1648 1930 1930  14˚  

 
CME WL 1826 0618 km/s -7.6 km/s

2 
106˚ 126˚  

 

 
 

 

 

 

 

 
 

 

 

 

 

2001          October 22                           Ø                      AR9661                To event 405 
 

Hα  1416 1455 1552 S17E20 2N F 

1 – 12 keV 1427 1508 1531  M6.7 1.5E-1 

53 – 93 keV <143823 ~144811 >144931  10 HXT Y  
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15.4 GHz 1444.0 1500.0 1519.0  15.4  

8.8 GHz 1444.0 1457.0 1526.0  8.8  

6.7 GHz 1450.0 1457.4 1511.2 U0.6 P6.7 6.7  

5 GHz 1444.0 1457.0 1526.0  5  

2.7 GHz 1445.0 1457.0 1522.0  2.7  

1.4 GHz 1445.0 1500.0 1522.0  1.4  

610 MHz 1446.0 1451.0 1522.0  610  

410 MHz 1445.0 1452.0 1513.0  410  

245 MHz 1444.0 1452.0 1522.0  245  

DS II 110-150 1452  1457 SH DS II  

DS II 25-142 1453  1513  DS II  

DS II 30-80 1456  1520  DS II  

DS IV 40-400 1445  1521  DS IV  

DS III 40-250 1445  1452 GG DS III  

DS DCIM 100-4000 1446  1509 CS DS DCIM  

 
CME WL 1506 1336 km/s -8.0 km/s

2 
360˚ 122  
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Event 2001.10.28 – (2001-301)                                                                     № 406 
 

Particle event: To(Ep>10 MeV) – 28d02
h 

                          Tmax(Ep>10 MeV) – 28d07h
,  Jmax (Ep>10 MeV) – 1.1

 
/cm

2
.s.sr 

                          Duration of the event – 1day 

                          Quasimaximal energy of protons in the event – Eqm = 60 MeV 
 

Sources:     unknown 

○ solar flare 28d04
h
36

m
, M1.3/1F,  N12E40,  АR9682   

Main X-ray burst 1-8 Ǻ: onset – 28d04
h
36

m
, max – 28d04

h
50

m
, Ф = 0.013 J/m

2 

ΔSC 28d13
h
19

 m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 October 28  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum   
 

 
 

Integral fluxes of protons for the event of 2001 October 28 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS >5 02
h 

08
h 

11.6 1.5d  

EPS >10 02
h 

07
h 

1.14 1d  

EPS >30 02
h 

07
h 

0.06 0.5d  

EPS >50 02
h 

07
h 

0.02 -  

EPS >60 02
h 

07
h 

0.01 -  

EPS >100 - - - -  

ACE  

SIS >10 06
h
 07

h 
1.4 0.5d  

SIS >30 - 08
h 

0.1 -  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 2001 October 28 
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 26d18
h
 28d09

h 
11.4 3d  

LION 2-6 26d18
h
 28d08

h 
1.2 3d  

EPHIN 4-8 26d18
h
 28d08

h 
1.9 3d  

EPHIN 8-25 - 28d09
h 

0.045 3d  

EPHIN 25-41 - 28d08
h 

0.0006 -  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 October 28 
 

2001        October 28                               ○                 AR9682                   To event 406  
 

Hα  0443 0448 0531 N12E40 1F F 

1 – 12 keV 0436 0450 0458  M1.3 1.3E-2 

 
8.8 GHz 0442.0 0444.0 0502.0  1.75  
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Event 2001.11.04 – (2001-308) – GLE-62                                                             № 407 
 

Particle event: To(Ep>10 MeV) – 04d16
h 

                          Tmax1(Ep>10 MeV) – 04d20h
,  Jmax1(Ep>10 MeV) – 540

 
/cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 06d00h
,  Jmax2(Ep>10 MeV) – 2.4·10

4 
/cm

2
.s.sr 

                          Duration of the event – 5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 750 MeV 

                                                                                                   – Eqm2 = 685 MeV  
 

Sources: ● solar flare 04d16
h
03

m
, X1.0/3B, N07W19, АR9684 

    Ø solar flare 04d06
h
38

m
, C8.4/1N, N14W57, АR9682  

    Ø solar flare 05d09
h
07

m
, M2.1/1N, N03W37, АR9684 

Main X-ray burst 1-8 Ǻ: onset – 04d16
h
03

m
, max – 04d16

h
20

m
, Ф = 0.22 J/m

2 

CME 04d16
h
35

m
, V = 1810 km/s, Δφ = 360

o
, dA = 239

o
,   

▲SC 06d01
h
52

 m
   

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 November 04 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2001 November 04 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura

-tion 

Comments 

GOES-10  

EPS  >5 16
h 

20
h
/06d00

h 
570/3.5∙10

4 
5d  

EPS  >10 16
h 

20
h
/06d00

h 
540/2.3∙10

4 
5d  

EPS >30 16
h 

20
h
/06d00

h 
360/5.1∙10

3 
5d  

EPS >50 16
h 

20
h
/06d00

h 
210/1.1∙10

3 
5d  

EPS >60 16
h 

20
h
/06d00

h 
148/670 5d  

EPS >100 16
h 

20
h
/06d00

h 
59/126 5d  

POES-16  

MEPED >0.24 16
h 

22
h
/06d03

h 
5.4∙10

3
/5∙10

4 
5d  

MEPED >0.8 16
h 

22
h
/06d03

h 
3.8∙10

3
/4∙10

4 
5d  

MEPED >2.5 16
h 

22
h
/06d03

h 
3.1∙10

3
/3.2∙10

4 
5d  

MEPED >6.9 16
h 

22
h
/06d03

h 
2.6∙10

3
/2.1∙10

4 
5d  

MEPED >16 16
h 

22
h
/06d03

h 
1.3∙10

3
/9.3∙10

3 
5d  

MEPED >36 16
h 

22
h
/06d03

h 
840/3∙10

3 
5d  

MEPED >70 16
h 

22
h
/06d03

h 
121/230 5d  

MEPED >140 16
h 

22
h
/06d03

h 
27.6/29.4 5d  

CORONAS-F  

MKL    >1.  16
h 

        22
h
/06d02

h  
   4.3∙10

3
/3.8∙10

4 
5d  

MKL    >14  16
h 

        22
h
/06d02

h  
    750/5.5∙10

3 
5d  

MKL    >26 16
h 

        22
h
/06d02

h  
    515/4.4∙10

3 
5d  

MKL    >50  16
h 

       22
h
 /06d02

h  
    252/1.5∙10

3 
5d  
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ACE  

SIS >10 16
h 

23
h
/6d00

h 
1.6∙10

3
/4.6∙10

3 
5d  

SIS >30 16
h 

23
h
/6d00

h 
700/1.9∙10

3 
5d  

SOHO       

EPHIN (INT) >50 16
h 

20
h
/06d02

h 
170/3.2∙10

3 
4d  

BALLOONS  

Mu >254 
 

05d(08
h
08

m 
-08

h
37

m
) 1.2/ -   

Mu >317 
 

05d(08
h
08

m 
-08

h
37

m
) 0.32/ -   

Mu >409 
 

05d(08
h
08

m 
-08

h
37

m
) 0.14/ -   

Mu >184 
 

06d(02
h
16

m 
-02

h
57

m
) - /2.0   

Mu >265 
 

06d(02
h
16

m 
-02

h
57

m
) - /0.73   

Mu >390 
 

06d(02
h
16

m 
-02

h
57

m
) - /0.17   

NM  

Network >500 
 

20
h
/- 0.3/ -   

 

Differential fluxes of protons for the event of 2001 November 04 
 

S/c, instru-ments ∆Е, 

MeV 

To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura

-tion 

Comments 

SOHO  

LION 0.75-2 17
h 

05d02
h
/06d02

h 
49.4/1800 8d  

LION 2-6 17
h 

05d02
h
/06d02

h 
3.4/810 8d  

EPHIN 4-8 17
h 

06d03
h
/06d01

h 
130/1080 8d  

EPHIN 8-25 17
h 

06d03
h
/06d01

h 
46.3/180 8d  

EPHIN 25-41 17
h 

05d20
h
/06d02

h 
12.4/44.1 8d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Struminsky A.B., 2003. 

Kuwabara T., J.W. Bieber, J. Clem, et.al., 2006. 

Rawat R., S. Alex, and G.S. Lakhina, 2006. 

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Lario D., A. Aran, R.B. Decker, 2009. 

Tylka A.J., O.E. Malandraki, G. Dorrian et al., 2013.  
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 November 04  
 

2001       November 04                         ●                    AR9684                     To event 407  
 

Hα  1603 1614 >2340 N07W19 3B FUZ 

1 – 12 keV 1603 1620 1657  X1.0 2.2E-1 

53 – 93 keV 160256 161254 >171336  38 HXT Y 

 
15.4 GHz 1605.0 1617.0 1725.0  3.20  

8.8 GHz 1604.0 1616.0 0000.0 U1.4 P5-8.8 3.45  

5 GHz 1604.0 1617.0 0000.0  3.45  

2.7 GHz 1602.0 1624.0 0000.0  3.28  

1.4 GHz 1602.0 1607.0 1727.0  3.20  

610 MHz 1604.0 1609.0 1709.0  3.56  

410 MHz 1605.0 1617.0 1714.0  3.57  
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DS II 29-180 1610  1621  2  

DS IV 36-180 1612  1850  1  

DS III 25-180 1611  1715 N 2  

 
CME WL 1635 1810 km/s -63.4 km/s

2 
360˚ 239˚  

 

 

 

2001        November 04                           Ø                   AR9682                    To event 407  
 

Hα  0641 0643 0700 N14W57 1N C 

1 – 12 keV 0638 0643 0646  C8.4 2.3E-3 

53 – 93 keV 064056 064306 065144  13 HXT Y 

 
15.4 GHz 0640.0 0641.0 0641.0 3 \ 15.4 2.18  

8.8 GHz 0640.0 0641.0 0643.0  2.28  

5 GHz 0640.0 0641.0 0643.0  2.40  

3 GHz 0640.7 0641.3 0644.1  2.45  

DS I 110-270 0650  >1200 N 1  

DS III 25-132 0639  0640  1  

 
CME WL 0750 259 km/s 0.1 km/s

2 
136˚ 011˚  
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2001            November 05                   Ø                       AR9684                   To event 407  
 

Hα  0908 0911 0947 N03W37 1N EFU 

1 – 12 keV 0907 0915 0922  M2.1 1.6E-2 

53 – 93 keV 092530 092548 092602  8 HXT Y 

 
8.8 GHz 0907.0 0909.0 0915.0 [U0.6 P0.9] U4 P8.8 1.78  

5 GHz 0912.0 0912.0 ~0912.0  1.54  

3 GHz 0912.4 0915.0   1.34  

1.4 GHz 0908.0 0909.0 0909.0  1.48  

900 MHz 0909.0 0909.9   1.85  

600 MHz 0909.0 0909.4 0912.4  1.30  

410 MHz 0922.0 0922.0 0924.0  1.63  

245 MHz 0922.0 0924.0 0926.0  1.78  

DS II 190-2200 0907  0928  2  

DS I 90-180 ~0906  ~0955 N 1  

DS III 45-150 ~0910  ~0957 N 1  

DS III 30-220 0933  0937 GG 2  

DS DCIM 800-2000 0907  0910 GG 2  

DS UNCLF 200-380 0910  0936  1  

 
CME WL 0943 0997km/s -8.1km/s

2 
040˚ 259˚  
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Event 2001.11.17 – (2001-321)                                                                    № 408 
 

Particle event  To(Ep>10 MeV) – 17d10
h 

                          Tmax(Ep>10 MeV) – 19d22h
,  Jmax (Ep>10 MeV) – 13

 
/cm

2
.s.sr 

                          Duration of the event – 5 days 

                          Quasimaximal energy of protons in the event – Eqm = 45 MeV 
 

Sources: ● solar flare 17d04
h
48

m
, M2.8/2N,  S13E42,  АR9704 

Main X-ray burst 1–8 Ǻ: onset – 17d04
h
49

m
, max – 17d05

h
25

m
, Ф = 0.1 J/m

2 

CME: 05
h
30

m
, V = 1379 km/s, Δφ = 360

o
 , dA = 058

o 

▲SC19d18
 h
15

 m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 November 17 
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2001 November 17  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr

-1 
Dura-

tion 

Comments 

GOES-10  

EPS  >5 10
h 

20d01
h 

139 5d  

EPS >10 10
h 

19d22
h 

13 5d  

EPS >30 10
h 

19d19
h 

0.25 4d  

EPS >50 - - - -  

EPS >60 - - - -  

EPS >100 - - - -  

POES-16  

MEPED >0.24 10
h 

19d20
h 

9932 6d  

MEPED >0.8 10
h 

19d20
h 

4978 6d  

MEPED >2.5 10
h 

19d20
h 

1299 5d  

MEPED >6.9 10
h 

19d20
h 

156 5d  

MEPED >16 10
h 

19d20
h 

1.85 4d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

CORONAS F  

MKL      >1.  10
h 

20d01
h 

3440 5d  

MKL      >14  10
h 

20d01
h 

0.72 4d  

MKL      >26 10
h 

20d01
h 

0.57 4d  

MKL      >50  10
h 

20d01
h 

0.21 4d  

ACE  

SIS >10 - 20d01
h 

13 5d  

SIS >30 - - - -  

SOHO  

EPHIN (INT) >50 19d20
h 

20d00
h 

0.17 1d  
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Differential fluxes of protons for the event of 2001 November 17 
 

S/c, instruments  ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 12
h 

19d21
h 

150 5d  

LION 2-6 11
h 

19d21
h 

23.6 5d  

EPHIN 4-8 09
h 

20d01
h 

95.4 5d  

EPHIN 8-25 09
h 

20d01
h 

2.8 5d  

EPHIN 25-41 09
h 

20d00
h 

0.006 5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 November 17  
 

2001     November 17                      ●                    AR9704          To event 408 
 

Hα 6563 Å 0448 0505 0938 S13E42 2N FZE 

DSF 6563 Å 0404  0435 S10E47 13˚  

1 – 12 keV 0449 0525 0611  M2.8 1.0E-1 

53 – 93 keV <050656 ~050706 053910  8 HXT Y 

 
15.4 GHz 0447.0 0533.0 0630.0  1.89  

8.8 GHz 0446.0 0459.0 0614.0  1.95  

5 GHz 0446.0 0459.0 0651.0  2.08  

2.7 GHz 0449.0 0459.0 0653.0 U1.4 P2.7 2.18  

1.4 GHz 0447.0 0449.0 0449.0  1.36  

610 MHz 0512.0 0533.0 0547.0  2.36  

410 MHz 0447.0 0450.0 0454.0  2.00  

245 MHz 0451.0 0455.0 0458.0  2.30  

DS II 45-145 0450  0455  1  

DS II 25-55 0500  0507  3  

DS IV 57-500 0444  0555  1  

DS IV 25-180 0455  1025  2  

DS III 57-800 0448  0553 S 2  

 
CME WL 0530 1379 km/s -22.5 km/s

2 
360˚ 058˚  
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Event 2001.11.22 – (2001-326)                                                                             № 409 
 

Particle event: To(Ep>10 MeV) – 22d21
h 

                          Tmax1(Ep>10 MeV) – 23d10h
,  Jmax1(Ep>10 MeV) – 2.7·10

3 
/cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 24d06h
,  Jmax2(Ep>10 MeV) – 1.1·10

4 
/cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 390 MeV 

 – Eqm2 = 350 MeV  
 

Sources: ● solar flare 22d<22
h
09

m
, M9.9/3B, S13W38, АR9704  

               Ø solar flare 22d20
h
18

m
, M3.8/2B, S26W68, АR9704  

Main X-ray burst 1-8 Ǻ: onset – 22d22
h
32

m
, max – 22d23

h
30

m
, Ф = 0.31 J/m

2
  

CME:22d23
h
30

m
, V = 1437 km/s, Δφ = 360

o
, dA = 341

o
 
  

▲SC 24d05
h
56

 m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2001 November 22 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
  

Integral fluxes of protons for the event of 2001 November 22  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 21
h 

23d11
h
/24d06

h 
3.6∙10

3
/2.8∙10

4 
4d  

EPS >10 21
h 

23d10
 h
/24d06

h 
2.7∙10

3
/1.1∙10

4 
4d  

EPS >30 21
h 

23d10
h
/24d05

h 
624/923 3d  

EPS >50 21
h 

23d10
h
/24d05

h 
137/145 3d  

EPS >60 21
h 

23d10
h
/24d05

h 
43/46 2.5d  

EPS >100 21
h 

23d10
h
/24d02

h 
4/5.6 2d  

POES-16  
MEPED >0.24 21

h 
23d07

h
/24d07

h 
8.3∙10

3
/3.6∙10

5 
4d  

MEPED >0.8 21
h 

23d07
h
/24d07

h 
8∙10

3
/1.5∙10

5 
4d  

MEPED >2.5 21
h 

23d07
h
/24d07

h 
7.3∙10

3
/6.7∙10

4 
4d  

MEPED >6.9 21
h 

23d07
h
/24d07

h 
5.3∙10

3
/2.1∙10

4 
4d  

MEPED >16 21
h 

23d07
h
/24d07

h 
2.3∙10

3
/4.7∙10

3 
3d  

MEPED >36 21
h 

23d07
h
/24d07

h 
550/458 3d  

MEPED >70 21
h 

23d07
h
/24d07

h 
13.1/12 2d  

MEPED >140 21
h 

23d07
h
/24d07

h 
0.67/0.67 2d  

CORONAS-F  
MKL > 1 21

h 
23d11

h
/24d06

h 
2.9∙10

3
/4.3∙10

4 
4d  

MKL >14 21
h 

23d11
h
/24d06

h 
920/1.6∙10

3 
4d  

MKL >26 21
h 

23d11
h
/24d06

h 
520/595 4d  

MKL >50 21
h 

23d11
h
/24d06

h 
150/121 4d  

ACE  
SIS >10 21

h 
23d11

h
/24d06

h 
2.7∙10

3
/3.3∙10

3 
4d  

SIS >30 21
h 

23d11
h
/24d06

h 
575/688 3d  
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SOHO  
EPHIN (INT) >50 21

h 
23d11

h
/24d05

h 
68.7/108 3.2d  

BALLOONS  
Mu >150 

 
23d(10

 h
-11

 h
)/ - 1.3/ -   

Mu >323 
 

23d(10
 h
-11

 h
)/ - 0.45/ -   

Mu >633 
 

23d(10
 h
-11

 h
)/ - 0.14/ -   

 

Differential fluxes of protons for the event of 2001 November 22 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 23d01
h 

23d11
h
/24d05

h 
73.5/7560 8d  

LION 2-6 23d01
h 

23d11
h
/24d05

h 
50.4/3210 8d  

EPHIN 4-8 23
h 

23d11
h
/24d05

h 
132/1170 8d  

EPHIN 8-25 22
h 

23d11
h
/24d05

h 
73.5/200 8d  

EPHIN 25-41 21
h 

23d11
h
/24d05

h 
12.7/7.4 8d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Lario D, A. Aran, R.B. Decker, 2009 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 November 22 
 

2001         November 22                      ●                   AR9704              To event 409  
 

Hα 6563Å <2209 2345 0401 S13W38 3B FHZE 

DSF 6563Å ~2048  ~1135 S18W36 17˚  

1 – 12 keV 2232 2330 2406  M9.9 3.1E-1 

53 – 93 keV 222939 225749 >000351  14 HXT Y 

 
15.4 GHz 2204.0 2204.0 2205.0  1.49  

8.8 GHz 2203.0 2203.0 0000.0  2.08  

5 GHz 2201.0 2203.0 0000.0  2.26  

2.8 GHz 2200.0 2204.0 2209.0  3.64  

1.4 GHz 2158.0 2204.0 0024.0 U0.5 P1.4 4.63  

610 MHz 2201.0 2202.0 2204.0  2.32  

500 MHz 2201.0 2202.0 2203.0  2.22  

410 MHz 2202.0 2202.0 2203.0  2.53  

245 MHz 2201.0 2202.0 2202.0  3.43  

200 MHz 2202.0 2202.0 2203.0  2.48  

DS II 25-116 2231  2241  1  

DS IV 25-180 2235  0012  2  

DS IV 57-1300 2245  >2400 FS 2  

DS III 140-700 2201  2202 B 2  

DS III 57-1300 2253  2346 N 2  

DS CONT 74-180 2235  2320  1  
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15.4 GHz 2203.0 2300.0 0024.0  2.51  

8.8 GHz 2202.0 2305.0 0055.0  2.90  

5 GHz 2202.0 2305.0 0055.0  3.04  

2.7 GHz 2159.0 2257.0 0024.0 U0.6 P2.7 3.99  

610 MHz 2201.0 ~2255.0 0021.0  3.08  

410 MHz 2201.0 ~2257.0 0024.0  3.36  

245 MHz 2201.0 ~2315.0 0024.0  3.46  

200 MHz 2232.0 2317.0 2340.0  2.94  

 
610 MHz 2201.0 2357.0 2358.0  3.54  

410 MHz 2202.0 2355.0 2357.0  3.49  

DS IV 57-300 <0000  0010 FS 1  

DS I 60-170 0010  0202 S 1  

 
CME WL 2330 1437 km/s -12.9 km/s

2 
360˚ 349˚  
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2001              November 22                       Ø                       AR9698           To event 409  
 

Hα 6563 Å 2022 2026 >2126 S26W68 2B FHZ 

1 – 12 keV 2018 2036 2052  M3.8 5.1E-2 

53 – 93 keV <204429 204433 204639  8 HXT Y 

 
9.5 GHz 2022.0 2027.4 2037.5  2.72  

5 GHz 2023.0 2027.0 0000.0  2.76  

2.7 GHz 2023.0 2027.0 2039.0 U1.4 P2.7 2.80  

1.4 GHz 2023.0 2023.0 2037.0  2.11  

245 MHz 2038.0 2039.0 2039.0  2.41  

DS II 25-180 2022  2047  3  

DS III 25-180 2021  2056 N 1  

DS III 57-200 2023  2026 G 3  

DS UNCLF 57-100 2038  2044  3  

 
CME WL 2030 1443 km/s -43.3 km/s

2 
360˚ 221˚  
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Event 2001.12.26 – (2001-360) – GLE-63                                                    № 410 
 

Particle event: To(Ep>10 MeV) – 26d05
h 

                          Tmax(Ep>10 MeV) – 26d11h
,  Jmax (Ep>10 MeV) – 336

 
/cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 800 MeV 
 

Sources: ● solar flare 26d04
h
32

m
, M7.1/1B, N08W54, АR9742 

Main X-ray burst 1-8 Ǻ: onset – 26d04
h
32

m
, max – 26d05

h
40

m
, Ф = 0.34 J/m

2 

CME: 26d05
h
30

m
, V = 1446 km/s, Δφ = 212

o
, dA = 266

o 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 December 26  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2001 December 26 
 

S/c,  

Instruments 

Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 05
h 

11
h 

432 3d  

EPS >10 05
h 

11
h 

340 3d  

EPS >30 05
h 

07
h 

154 3d  

EPS >50 05
h 

07
h 

106 3d  

EPS >60 05
h 

07
h 

86 2.5d  

EPS >100 05
h 

07
h 

40 2d  

POES 16  

MEPED >0.24 05
h 

07
h 

3350 3d  

MEPED >0.8 05
h 

07
h 

2150 3d  

MEPED >2.5 05
h 

07
h 

1500 3d  

MEPED >6.9 05
h 

07
h 

1300 3d  

MEPED >16 05
h 

07
h 

563 3d  

MEPED >36 05
h 

07
h 

448 3d  

MEPED >70 05
h 

07
h 

94 2d  

MEPED >140 05
h 

07
h 

27 2d  

ACE  

SIS >10 05
h 

09
h 

987 2.5d  

SIS >30 05
h 

07
h 

565 2d  

SOHO  

EPHIN (INT) >50 05
h 

07
h 

84 2d  
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BALLOONS  

Mu >139 
 

07
h
07

m 
-08

h
44

m 
9.9   

Mu >323 
 

07
h
07

m 
-08

h
44

m 
1.31   

Mu >633 
 

07
h
07

m 
-08

h
44

m 
0.23   

NM   

Network >500 
 

07
h 

0.74   
 

Differential fluxes of protons for the event of 2001 December 26 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 05
h 

12
h 

29.4 3d  

LION 2-6 05
h 

12
h 

17.3 3d  

EPHIN 4-8 05
h 

11
h 

107 3d  

EPHIN 8-25 05
h 

11
h 

28.2 3d  

EPHIN 25-41 05
h 

09
h 

4.7 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

References: 

Struminsky A.B, 2003. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 December 26 
 

2001       December 26                           ●                        AR9742                To event 410  
 

Hα  0432 0514 0823 N08W54 1B EPT 

1 – 12 keV 0432 0540 0647  M7.1 3.4E-01 

 
15.4 GHz 0453.0 0507.0 0642.0  3.26  

8.8 GHz 0439.0 0512.0 0706.0  3.58  

5 GHz 0435.0 0512.0 0700.0 P5 - 8.8 3.59  

2.8 GHz 0430.0 0514.0 0644.0  3.42  

1.4 GHz 0447.0 0514.0 0648.0  2.81  

610 MHz 0501.0 0624.0 0644.0  2.48  

410 MHz 0455.0 0557.0 0643.0  2.26  

200 MHz 0446.0 0453.0 0659.0  2.02  
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DS II 25-180 0502  0519  3  

DS IV 57-1000 0501  >0810  2  

DS IV 25-180 0520  1049  3  

DS I 60-270 <0652  ~1200 N 2  

DS III 57-250 0455  0511 G 2  

DS III 25-72 0557  0557  3  

        

CME WL 0530 1446 km/s -39.9 km/s
2 

212˚ 266˚  
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Event 2001.12.29 – (2001-363)                                                                     № 411 
 

Particle event: To(Ep>10 MeV) – 29d05
h 

                          Tmax(Ep>10 MeV) – 29d08h
,  Jmax (Ep>10 MeV) – 40

 
/cm

2
.s.sr 

                          Duration of the event – 1.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 195 MeV 
 

Sources:  solar flare 28d20
h
02

m
, X3.4/…, s26e90, АR9767* 

              Ø solar flare 28d09
h
38

m
, M9.3/…, S08W88, АR9748  

Main X-ray burst 1-8 Ǻ: onset – 28d20
h
02

m
, max – 28d20

h
45

m
, Ф = 1.3 J/m

2 

CME: 28d20
h
30

m
, V=2216 km/s, Δφ = 360

o
, dA = 115

o
; 

▲SC 29d05
 h
38

 m
  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 December 29  
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2001 December 29 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 05
h 

08
h 

115 1.5d  

EPS >10 05
h 

08
h 

40 1.5d  

EPS >30 05
h 

08
h 

2 1.5d  

EPS >50 05
h 

08
h 

0.44 1d  

EPS >60 05
h 

08
h 

0.24 1d  

EPS >100 05
h 

08
h 

0.05 1d  

POES-16  

MEPED >0.24 04
h 

09
h 

1200 1.5d  

MEPED >0.8 04
h
 09

h 
640 1.5d  

MEPED >2.5 04
h
 09

h 
274 1.5d  

MEPED >6.9 04
h
 09

h 
106 1.5d  

MEPED >16 04
h
 09

h 
10.7 1.5d  

MEPED >36 04
h
 09

h 
1.4 1d  

MEPED >70 04
h
 09

h 
0.18 1d  

MEPED >140 04
h
 09

h 
0.018 1d  

ACE  

SIS >10 03
h 

08
h 

37.7 1.5d  

SIS >30 04
h 

08
h 

2.7 1d  

SOHO  

EPHIN (INT) >50     01
h 

          07
h 

           0.08    1d  
 

 

Differential fluxes of protons for the event of 2001 December 29  
 

S/c, instruments ∆Е, MeV To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 02
h 

08
h 

10.6 1.5d  

LION 2-6 02
h 

08
h 

2.7 1.5d  

List 2001



405 

 

EPHIN 4-8 02
h 

08
h 

16.8 1d  

EPHIN 8-25 01
h 

07
h 

1.9 1d  

EPHIN 25-41 01
h 

07
h 

0.07 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 December 29 
 

2001        December 28                             ■                    AR9767                 To event 411  
 

Hα 6563 Å No  Flare s26e90*   

1 – 12 keV 2002 2045 2132  X3.4 1.3E00 

 
8.8 GHz 1950.0 2004.0 2021.0  3.28  

5 GHz 1946.0 2004.0 2024.0 U0.6 P5 3.43  

2.7 GHz 1942.0 2005.0 2024.0  2.88  

1.4 GHz 2011.0 2012.0 2015.0  1.76  

610 MHz 2004.0 2006.0 2007.0  1.60  

410 MHz 2003.0 2003.0 ~2003.0  1.74  

245 MHz 1959.0 2000.0 2000.0  2.85  

DS II 25-180 2003  2006  2  

DS III 57-130 2005  2014 GG 3  

DS III 25-180 2007  2040 N 2  

 
15.4 GHz 1944.0 2017.0 2105.0  3.15  

8.8 GHz 1957.0 2015.0 2033.0  3.04  

5 GHz 1949.0 2015.0 2105.0 P5 3.46  

2.7 GHz 1946.0 2015.0 2054.0  3.20  

1.4 GHz 1949.0 2023.0 2045.0  2.58  

DS II 57-130 2018  2037 SH 3  

DS III 57-110 2015  2019 GG 3  

 
CME WL 2030 2216 km/s 6.9 km/s

2 
360˚ 115˚  

 

* − probable localization of the flare event 
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2001        December 29                       Ø                        AR9748           To event 411  
 

Hα 6563 Å 0941 0942 0952 S08W88 SF  

1 – 12 keV 0938 0945 1006  M9.3 1.1E-1 

 
15.4 GHz 0939.0 0939.0 0945.0  1.88  

8.8 GHz 0939.0 0943.0 0951.0 U0.9 P8.8 2.34  

5 GHz 0939.0 0941.0 0951.0  2.15  

2.7 GHz 0939.0 0939.0 0943.0  2.00  

1.4 GHz 0939.0 0940.0 0943.0  1.76  
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900 MHz 0939.3 0942.3   1.65  

600 MHz 0939.2 0942.0   1.88  

410 MHz 0940.0 0942.0 0948.0  2.56  

245 MHz 0939.0 0944.0 0946.0  3.90  

204 MHz 0943.2 0944.2 0947.5  4.11  

DS II 40-280 0943  1015  3  

DS IV 40-450 0939  1020  2  

DS III 25-180 0939  0943  3  

DS III 40-270 0943  0949 GG 2  

DS III 30-155 0950  0957 N 2  

DS V 45-165 0939  0940 G 2  

DS DCIM 2000-4500 0939  0944 G 1  

DS DCIM 800-2000 0939  0945 GG 1  

DS III/V 40-700 0939  0942 G,U 3  

 
CME WL 0954 0634 km/s -10.8 km/s

2 
150˚ 271˚  
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Event 2001.12.30 – (2001-364)                                                                           № 412 
 

Particle event: To(Ep>10 MeV) – 30d20
h 

                          Tmax1(Ep>10 MeV) – 31d02h
,  Jmax1(Ep>10 MeV) – 25.5 

 
/cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 31d16h
,  Jmax2(Ep>10 MeV) – 75

 
/cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1= 190 MeV 

                                                                                                   – Eqm2 = 170 MeV  
 

Sources:  solar flare 29d19
h
50

m
, M1.8/, s08w90, АR9748 

Main X-ray burst 1-8 Ǻ: onset – 29d19
h
50

m
, max – 29d21

h
27

m
, Ф = 0.19 J/m

2 

CME: 29d20
h
30

m
, V=0819 km/s, Δφ = 211

o
; dA = 281

o
; 

ΔSC 30d20
h
29

 m 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2001 December 30  
 

2001, ACE + GOES
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2001, SOHO (LION + EPHIN)
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2001 December 30 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

/cm
2
.s.sr 

Dura-

tion 

Comments 

GOES-10  

EPS  >5 20
h 

31d02
h
/31d16

h 
63.2/177 3d  

EPS >10 20
h 

31d02
h
/31d16

h 
25.5/75 3d  

EPS >30 20
h 

31d02
h
/31d16

h 
2.2/4.1 3d  

EPS >50 20
h 

31d02
h
/31d16

h 
0.4/0.5 3d  

EPS >60 20
h 

31d02
h
/31d16

h 
0.17/0.23 3d  

EPS >100 20
h 

31d02
h
/31d16

h 
0.05 /0.1 3d  

POES-16  

MEPED >0.24 20
h 

31d02
h
/31d16

h 
1830/3.6∙10

3 
3d  

MEPED >0.8 20
h 

31d02
h
/31d16

h
 625/1.5∙10

3 
3d  

MEPED >2.5 20
h 

31d02
h
/31d16

h
 220/610 3d  

MEPED >6.9 20
h 

31d02
h
/31d16

h
 110/194 3d  

MEPED >16 20
h 

31d02
h
/31d16

h
 13/32.6 3d  

MEPED >36 20
h 

31d02
h
/31d16

h
 2.5/2.8 3d  

MEPED >70 20
h 

31d02
h
/31d16

h
 0.25 /0.18 3d  

MEPED >140 - - - -  

ACE  

SIS >10 20
h 

31d00
h
/31d16

h 
24/63.4 3d  

SIS >30 20
h 

31d00
h
/31d16

h 
2.3 /3.6 3d  

SOHO  

EPHIN (INT) >50 - 31d00
h
/ - 0.06/ - -  
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Differential fluxes of protons for the event of 2001 December 30 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax. 

/cm
2
.s.sr.MeV 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 22
h 

31d02
h
/31d15

h 
6.7/25.7 3d  

LION 2-6 20
h 

31d02
h
/31d15

h 
1.7/6.4 3d  

EPHIN 4-8 21
h 

31d02
h
/31d15

h 
8.4/27.6 3d  

EPHIN 8-25 20
h 

31d02
h
/31d14

h 
1.3/3.9 3d  

EPHIN 25-41 20
h 

31d02
h
/31d14

h 
0.08/0.15 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2001 December 30 
 

2001        December 29                                               AR9767                 To event 412  
 

Hα 6563 Å No Flare Patrol s08w90*   

1 – 12 keV 1950 2127 2355  M1.8 1.9E-01 

 
410 MHz 2007.0 2009.0 2010.0  2.30  

DS I 70-170 2013  2228 S 1  

DS III 57-180 2140  2148 G 1  

DS CONT 78-180 2158  0538  1  

 
CME WL 2030 0819 km/s 9.3 km/s

2 
211˚ 281˚  

 

* − probable localization of the flare event 

 

 

List 2001



412 

 

 

 

Events in 2002 

 
   Page 

1.  Event 2002.01.10 – (2002-010) № 413 .    .    .    .    .    .    .  413 

2.  Event 2002.01.15 – (2002-015) № 414 .    .    .    .    .    .    .  417 

3.  Event 2002.02.20 – (2002-051) № 415 .    .    .    .    .    .    .  421 

4.  Event 2002.03.16 – (2002-075) № 416 .    .    .    .    .    .    .  426 

5.  Event 2002.03.18 – (2002-077) № 417 .    .    .    .    .    .    .  432 

6.  Event 2002.03.20 – (2002-079) № 418 .    .    .    .    .    .    .  437 

7.  Event 2002.03.22 – (2002-081) № 419 .    .    .    .    .    .    .  441 

8.  Event 2002.04.17 – (2002-107) № 420 .    .    .    .    .    .    .  445 

9.  Event 2002.04.19 – (2002-109) № 421 .    .    .    .    .    .    .  450 

10.  Event 2002.04.21 – (2002-111) № 422 .    .    .    .    .    .    .  454 

11.  Event 2002.05.22 – (2002-142) № 423 .    .    .    .    .    .    .  459 

12.  Event 2002.07.07 – (2002-188) № 424 .    .    .    .    .    .    .  463 

13.  Event 2002.07.16 – (2002-197) № 425 .    .    .    .    .    .    .  467 

14.  Event 2002.07.19 – (2002-200) № 426 .    .    .    .    .    .    .  474 

15.  Event 2002.07.22 – (2002-203) № 427 .    .    .    .    .    .    .  479 

16.  Event 2002.08.14 – (2002-226) № 428 .    .    .    .    .    .    .  485 

17.  Event 2002.08.17 – (2002-229) № 429 .    .    .    .    .    .    .  490 

18.  Event 2002.08.18 – (2002-230) № 430 .    .    .    .    .    .    .  495 

19.  Event 2002.08.20 – (2002-232) № 431 .    .    .    .    .    .    .  500 

20.  Event 2002.08.22 – (2002-234) № 432 .    .    .    .    .    .    .  505 

21.  Event 2002.08.24 – (2002-236) – GLE 64 № 433 .    .    .    .    .    .    .  510 

22.  Event 2002.09.06 – (2002-249) № 434 .    .    .    .    .    .    .  515 

23.  Event 2002.11.09 – (2002-313) № 435 .    .    .    .    .    .    .  520 

 
 

Contents



413 

 

Event 2002.01.10 – (2002-010)                                                                № 413 
 

Particle event:  To(Ep>10MeV) – 10d02
h
 

                          Tmax(Ep>10MeV) – 11d01h
, Jmax(Ep>10MeV) – 70

 
/cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 85 MeV 
 

Sources: ⊙ solar flare 09d17
h
42

m
, M9.5/2B, N13W02, АR9773 

Main X-ray burst 1-8 Ǻ: onset – 09d17
h
42

m
, max – 09d18

h
01

m
, Ф = 0.091 J/m

2
  

CME: 09d18
h
54

m
, V = 0113 km/s, Δφ = 026

o
, dA = 353

o
 
  

 

Particle fluxes and associated phenomena  
 

 

List 2002
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Time profiles of the proton fluxes for the event of 2002 January 10  
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2002, LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Table of the fluxes integral of proton for the event 2002 January 10  
 

S/c, instru-ments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 02
h
 11d01

h
 190 3d  

EPS  >10 02
h
 11d01

h
 70 3d  

EPS  >30 02
h
 11d01

h
 2.8 3d  

EPS >50 - 11d00
h
 0.27 3d  

EPS >60 - 11d00
h
 0.14 3d  

POES 16  

MEPED >0.24 - 11d05
h
 2080 3d  

MEPED >0.8 - 11d05
h
 970 3d  

MEPED >2.5 - 11d04
h
 410 3d  

MEPED >6.9 - 11d03
h
 250 3d  

MEPED >16 - 11d02
h
 23 3d  

MEPED >36 - 11d02
h
 2 3d  

MEPED >70 - - - -  

MEPED >140 - - - -  

CORONAS F  

MKL >1 - 11d02
h
 1020 3d  

MKL >14 - 11d01
h
 12 3d  

MKL >26 - 11d01
h
 7 3d  

MKL >50 - 11d01
h
 2.5 3d  

ACE  

SIS >10 08
h
 11d00

h
 63 3d  

SIS >30 08
h
 11d00

h
 2.6 3d  

SOHO  

EPHIN (INT) >50 22
h 
 11d 04

h
 0.2 1d  
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Fluxes differential of proton for the event 2002 January 10  
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 14
h
 11d06

h
 46.2 3d  

LION 2-6 14
h
 11d06

h
 10.4 3d  

EPHIN 4-8 14
h
 11d05

h
 60.6 3d  

EPHIN 8-25 14
h
 11d05

h
 6.7 2d  

EPHIN 25-41 09
h
 11d00

h
 0.16 2d  

ERHIN 41-53 -  “  -           -  “  -           -  “  - -  “  -  
 

 

 

 
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 January 10  
 

2002      January 09                             ⊙                      AR9773                    To event 413 
 

Hα  1744 1800 1900 N13W02 2B FU 

1 – 12 keV 1742 1801 1812  M9.5 9.1E-02 

 
15.4 GHz 1757.0 1757.0 1758.0  2.79  

8.8 GHz 1751.0 1757.0 0000.0 U2.7 P8.8 2.91  

5 GHz 1751.0 1757.0 0000.0  2.77  

2.7 GHz 1753.0 1757.0 0000.0  2.40  

1.4 GHz 1751.0 1757.0 1759.0  2.80  

DS III 25-90 1805  1806  1  

 
CME WL 1854 0113 km/s 2.3 km/s

2 
026˚ 353˚  
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Event 2002.01.15 – (2002-015)                                                                       № 414 
 

Particle event:  To(Ep>10 MeV) – 15d07
h
 

                           Tmax(Ep>10 MeV) – 15d18
h
, Jmax(Ep>10 MeV) – 7.5 /cm

2
.s.sr 

                           Duration of the event – 4 days 

                           Quasimaximal energy of protons in the event – Eqm = 80 MeV 
 

Sources:  solar flare 14d05
h
29

m
, M4.4/…, s23w90*, АR9767, 1.5d behind W-limb 

               Ø solar flare 14d01
h
48

m
, 2N/M1.7, N05E44, АR9782 

Main X-ray burst 1-8 Ǻ: onset – 14d05
h
29

m
, max – 14d06

h
27

m
, Ф = 0.34 J/m

2
 

CME: 14d05
h
35

m
; V = 1492 km/s; ∆φ = 360

o
; dA = 246

o
 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 January 15  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 January 15  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h
 19

h
 16.2 4d  

EPS  >10 07
h
 18

h
 7.5 4d  

EPS  >30 07
h
 18

h
 1.0 3d  

EPS >50 07
h
 15

h
 0.22 2d  

EPS >60 - 15
h
 0.12 2d  

POES-16  

MEPED >0.24 - 22
h
 310 4d  

MEPED >0.8 - 22
h
 250 4d  

MEPED >2.5 - 22
h
 105 4d  

MEPED >6.9 - 22
h
 52 3d  

MEPED >16 - 22
h
 5.7 2d  

MEPED >36 - 21
h
 1.2 2d  

MEPED >70 - 20
h
 0.2 4d  

ACE  

SIS >10 14d23
h
 22

h
 14.5 5d  

SIS >30 14d11
h
 18

 h
 2 5d  

SOHO  

EPHIN (INT) >50 14d08
h
 16

h
 0.06 2d  

 

Differential fluxes of protons for the event of 2002 January 15 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 14
h
 21

h
 9.1 5d  

LION 2-6 11
h
 21

h
 1.8 5d  

EPHIN 4-8 13
h
 20

h
 6.8 5d  

EPHIN 8-25 13
h
 20

h
 0.7 5d  

EPHIN 25-41 14d09
h
 20

h
 0.04 5d  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 January 15 
 

2002         January 14                                                AR9767                   To event 414 
 

Hα 6563 Å No Flare s23w90*   

1 – 12 keV 0529 0627 0825  M4.4 3.4E-01 

 
610 MHz 0555.0 0555.0 ~0555.0  1.82  

500 MHz 0518.0 0521.0 0532.0  1.70  

245 MHz 0537.0 0540.0 0540.0  1.85  

200 MHz 0524.0 0535.0 0548.0  1.90  

DS II 85-180 0608  0611 SH 1  

DS III 30-170 0536  0643 N 1  

 
CME WL 0535 1492km/s 52.3km/s

2 
360˚ 246˚  

* − probable localization of the flare event 
 

2002         January 14                           Ø                  AR9782                      To event 414 
 

Hα  0148 0155 0320 N05E44 2N FH 

1 – 12 keV 0152 0156 0203  M1.7 8.4E-03 

 
15.4 GHz 0154.0 0155.0 0158.0 [U1.4] / 15.4 2.54  

8.8 GHz 0153.0 0155.0 0158.0  2.45  

5 GHz 0153.0 0155.0 0159.0  2.41  

2.8 GHz 0151.0 0155.4 0210.0  2.27  

1.4 GHz 0155.0 0155.0 ~0155.0  1.46  

410 MHz 0153.0 0153.0 ~0153.0  1.89  

200 MHz 0153.0 0153.0 0154.0  1.54  

 
CME WL      gap 
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Event 2002.02.20 – (2002-051)                                                                     № 415 
 

Particle event:  To(Ep>10 MeV) – 20d07
h
 

                           Tmax(Ep>10 MeV) – 20d08
h
, Jmax (Ep>10 MeV) – 3.3 /cm

2
.s.sr 

                           Duration of the event – 2 days 

                           Quasimaximal energy of protons in the event – Eqm = 145 MeV 
 

Sources: ● solar flare 20d05
h
52

m
, M5.1/1N, N12W72, АR9825 

Main X-ray burst 1-8 Ǻ: onset – 20d05
h
52

m
, max – 20d06

h
12

m
, Ф = 0.022 J/m

2
 

CME: 20d06
h
30

m
, V=952 km/s, ∆φ = 360

o
, dA = 263

 o 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 February 20  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 February 20  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h
 08

h
 5.8 2d  

EPS  >10 07
h
 08

h
 3.3 2d  

EPS  >30 04
h
 07

h
 0.74 1d  

EPS >50 02
h
 07

h
 0.21 1d  

EPS >60 02
h
 07

h
 0.12 1d  

EPS >100 02
h
 07

h
 0.03 1d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 - - - -  

MEPED >16 - 07
h
 10 1d  

MEPED >36 - 07
h
 3,3 1d  

MEPED >70 - 07
h
 0.2 1d  

MEPED >140 -
 -

 - -  

CORONAS F  

MKL >1. - 07
h
 55 1d  

MKL >14 - 07
h
 2.5 1d  

MKL >26 - 07
h
 1.5 1d  

MKL >50 - 07
h
 1 1d  

ACE  

SIS >10 06
h
 07

h
 8.6 3d  

SIS >30 06
h
 07

h
 2.0 2d  

SOHO  

EPHIN (INT) >50 02
h
 06

h
 0.13 0.5d  
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Differential fluxes of protons for the event of 2002 February 20  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 08
h
 11

h
 2.1 9d  

LION 2-6 08
h
 10

h
 1 9d  

EPHIN 4-8 07
h
 08

h
 7.1 9d  

EPHIN 8-25 06
h
 07

h
 0.7 9d  

EPHIN 25-41 06
h
 07

h
 0.046 5d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 February 20  
 

2002      February 20                       ●                        AR9825                     To event 415 
 

Hα 6563 Å 0555 0611 0628 N12W72 1N EF 

1 – 12 keV 0552 0612 0616  M5.1 2.2E-2 

12 – 25 keV 061624 061630 062912  984336 RHESSI 

4–7 MeV      SONG F 

 
15.4 GHz 0608.0 0611.0 0613.0 U1.4/15.4 2.98  

8.8 GHz 0608.0 0609.0 0612.0  2.89  

5 GHz 0608.0 0609.0 0611.0  2.36  

2.7 GHz 0606.0 0610.0 0611.0  2.00  

1.4 GHz 0608.0 0611.0 0613.0  1.68  

610 MHz 0609.0 0610.0 0611.0  2.04  

410 MHz 0608.0 0610.0 0611.0  2.18  

245 MHz 0608.0 0608.0 0610.0  2.97  

DS II 57-190 0615  0630 SH 2  

DS II 25-57 0620  0625  1  

DS IV 25-71 0621  0637  1  

DS III 25-800 0555  0558 G 3  

DS III 25-1000 0608  0615 G 3  

DS V 25-180 0555  0558  3  

DS V 25-180 0608  0610  1  
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nº       Armenia(S) 

 
CME WL 0630 0952 km/s –17.1 km/s

2 
360˚ 263˚  
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Event 2002.03.16 – (2002-075)                                                                     № 416 
 

Particle event:  To(Ep>10 MeV) – 16d02
h
   

                          Tmax1(Ep>10 MeV) – 16d13
h
, Jmax1(Ep>10 MeV) –1.3 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 17d11
h
, Jmax2(Ep>10 MeV) – 1.1 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 70 MeV 

                                                                                                   – Eqm2 = 65 MeV  
 

Sources: ● solar flare 15d22
h
09

m
, M2.2/1F, S08W03, AR9866 

               Ø solar flare 17d10
h
11

m
, M1.3/…, S22E14, AR9871 

Main X-ray burst 1-8 Ǻ: onset – 15d22
h
09

m
, max – 15d23

h
10

m
, Ф = 0.13 J/m

2
 

CME: 15d23
h
06

m
, V=957 km/s, ∆φ = 360

o
; dA = 309

o
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 March 16  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 
 

 

 

Integral fluxes of protons for the event of 2002 March 16  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 01
h
 14

h
/17d12

h
 12.7/5.6 2d  

EPS  >10 02
h
 13

h
/17d11

h
 1.3/1.1 2d  

EPS  >30 03
h
 12

h
/17d11

h
  0.08/0.06 2d  

EPS >50 - 12
h
/17d11

h
 0.01/ 0.02 2d  

EPS >60 - - - -  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 14
h
/17d10

h
 1220/1430 2d  

MEPED >0.8 - 14
h
/17d10

h
 1010/1360 2d  

MEPED >2.5 - 14
h
/17d10

h
 320/630 2d  

MEPED >6.9 - 14
h
/17d10

h
 42/54 2d  

MEPED >16 - 14
h
/17d09

h
 0.9/1.2 2d  

MEPED >36 - 14
h
/
-
 0.2/- 2d  

MEPED >70 -
 -

 - -  

MEPED >140 -
 -

 - -  

CORONAS F  

MKL >1. - 14
h
/17d12

h
 600/1980 2d  

MKL >14 - 13
h
/17d11

h
 0.35/0.5 2d  

MKL >26 - 12
h
/17d11

h
  0.25/0.1 2d  

MKL >50 - 12
h
/17d11

h
 0.05/0.03 2d  
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ACE  

SIS >10 01
h
 11

h
/17d09

h
 2.7/8 2d  

SIS >30 01
h
 11

h
/ - 0.2/ - 2d  

SOHO  

EPHIN (INT) >50 - - /17d08
h
 - /0.08 2d  

 

Differential fluxes of protons for the event of 2002 March 16  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 04
h
 11

h
/17d09

h
 50.5/102 2d  

LION 2-6 04
h
 11

h
/17d09

h
 6.7/18.3 2d  

EPHIN 4-8 03
h
 11

h
/17d08

h
 17.4/81.5 2d  

EPHIN 8-25 01
h
 10

h
/17d08

h
 0.43/2.6 2d  

EPHIN 25-41 00
h
 10

h
/17d08

h
 0.002/0.012 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 March 16  
 

2002        March 15                                ●                      AR9866                  To event 416 
 

Hα 6563 Å 2220 2238 0041 S08W03 1F FZ 

1 – 12 keV 2209 2310 0042  M2.2 1.3E-01 

25-50 keV 221856 224614 224700  4869744 RHESSI 

12-25 keV 23:31:20 23:32:42 23:51:00  2764632 RHESSI 

12-25 keV 23:51:00 23:51:58 00:26:28  2748672 RHESSI 

6-12 keV 00:26:28 00:26:30 00:34:00  346968 RHESSI 

 
15.4 GHz 2223.0 2223.0 ~2223.0  1.79  

8.8 GHz 2223.0 2234.0 2304.0  2.08  

5 GHz 2222.0 2234.0 2304.0  2.20  

2.7 GHz 2220.0 2234.0 2303.0  2.28  

1.4 GHz 2220.0 2234.0 2300.0 U0.6 P1.4 2.38  

610 MHz 2220.0 2236.0 2303.0  2.28  

410 MHz 2220.0 2236.0 2306.0  2.34  

245 MHz 2306.0 2306.0 ~2306.0  2.70  
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DS IV 25-180 2213  0045  1  

DS IV 57-750 2218  2312 FS 1  

DS III 25-138 2208  0005 N 1  

DS III 57-200 <0000  >0800 S,C 2  

DS CONT 25-180 2219  0026  1  

 
CME WL 2306 0957 km/s -17.4 km/s

2 
360˚ 309˚  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2002         March 17                               Ø                      AR9871                To event 416  
 

Hα 6563 Å No Flare Patrol s20e22   

1 – 12 keV 1011 1011 1024  M1.3 6.0E-03 

50-100 keV 100840 101742 102112   RHESSI 

 
15.4 GHz 1014.0 1015.0 1022.0  2.76  

9.1 GHz 1013.0 1015.9 1030.0  2.86  

5 GHz 1014.0 1015.0 1022.0  2.41  

3 GHz 1012.9 1016.3   2.11  
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900 MHz 1008.4 1014.7   1.73  

600 MHz 1008.4 1013.7 1032.3 U0.9 P9.1 2.08  

204 MHz 1013.8 1015.9 1016.8  2.45  

DS I 200-300 ~1023  ~1050 S,N 2  

DS III 100-300 1008  1016 GG,C 3  

DS III 110-400 1008  1009 G 2  

DS III 40-350 1013  1023 GG 3  

DS III 40-250 1035  1036 G 2  

DS III 40-300 1039  1039 G 1  

DS DCIM 300-4000 1008  1036 P 3  

 
CME WL 1034 0989 km/s -6.2km/s

2 
187˚ 165˚  
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Event 2002.03.18 – (2002-077)                                                                         № 417 
 

Particle event:  To(Ep>10 MeV) – 18d00
h
 

                           Tmax1(Ep>10 MeV) – 18d15h
, Jmax1(Ep>10 MeV) – 14.5 /cm

2
.s.sr 

                           Tmax2(Ep>10 MeV) – 19d06h
, Jmax2(Ep>10 MeV) – 20 /cm

2
.s.sr 

                           Duration of the event – 2 days 

                           Quasimaximal energy of protons in the event – Emax1 = 155 MeV 

                                                                                                    – Emax2 = 145 MeV 

Sources: ๏ solar flare 17d19
h
24

m
, M4.0/SF, S22E16, АR9871 

   Ø solar flare 18d02
h
16

m
, M1.0/SN, S16E27, АR9871 

Main X-ray burst 1-8 Ǻ: onset – 17d19
h
24

m
, max – 17d19

h
31

m
, Ф = 0.011 J/m

2
 

CME: 17d20
h
06

m
, V = 823 km/s, ∆φ = 288

o
, dA = 276

 o 

▲ SC 18d13
h
23

m
; 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 March 18 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2002 March 18 
 

S/c, instru-

ments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 00
h
 15

h
/19d06

h
 170/110 2d  

EPS  >10 00
h
 15

h
/19d06

h
 14.5/20 2d  

EPS  >30 00
h
 17

h
/19d07

h
 1/1.1 2d  

EPS >50 06
h
 15

h
/19d06

h
 0.25/0.17 2d  

EPS >60 06
h
 14

h
/19d06

h
 0.15/0.1 2d  

EPS >100 06
h
 15

h
/19d06

h
 0.04/0.03 2d  

METEOR  

CBM >5 08
h
  18

h
/19d07

h
 3.4/9.8 3d  

CBM >15 07
h
  17

h
/19d03

h
 1.5/3.3 2.5d  

CBM >25 07
h
  17

h
/19d07

h
 0.5/0.8 2d  

CBM >40 06
h
  17

h
/19d01

h
 0.16/0.3 1.5d  

BP >90 - - - -  

ChD >600 - - - -  

POES 16  

MEPED >0.24 - - /19d07
h
 - /2530 2d  

MEPED >0.8 - 16
h
/19d07

h
 15200 /910 2d  

MEPED >2.5 - 16
h
/19d07

h
 1930 /490 2d  

MEPED >6.9 - 16
h
/19d07

h
 70 /110 2d  

MEPED >16 - 16
h
/19d07

h
 05./10/ 2d  

MEPED >36 - 16
h
/19d06

h
 1.4/0.9 2d  

MEPED >70 -
 -

 - -  

MEPED >140 -
 -

 - -  
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CORONAS F   

MKL >1. - 15
h
/19d09

h
 8850/1030 2d  

MKL >14 - 15
h
/19d09

h
 2.75/4.3 2d  

MKL >26 - 15
h
/19d09

h
 2.1/3.2 2d  

MKL >50 - 15
h
/19d09

h
 1.0/1.5 2d  

ACE  

SIS >10 07
h
 14

h
/19d04

h
 11/30 1.5d  

SIS >30 05
h
 14

h
/19d04

h
 1.2/1.5 1.5d  

SOHO  

EPHIN (INT) >50 05
h
 13

h
/ - 0.6/ - 1.5d  

 

Fluxes differential of proton for the event 2002 March 18 
 

S/c, instru-

ments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO   

LION 0.75-2 04
h
 13

h
/19d07

h
 290/42 2d  

LION 2-6 03
h
 13

h
/19d07

h
 26.5/11 2d  

EPHIN 4-8 05
h
 13

h
/19d06

h
 101/42 2d  

EPHIN 8-25 08
h
 13

h
/19d06

h
 2.6/3.1 2d  

EPHIN 25-41 05
h
 13

h
/19d05

h
 0.04/0.07 2d  

ERHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 March 18  
 

2002       March 17                                  ⊙                AR9871                      To event 417 
 

Hα 6563 Å <1938 ~1938 1948 S22E16 SF  

1 – 12 keV 1924 1931 1934  M4.0 1.1E-2 

50-100 keV 192616 193014 193628  6799464 HESSI 
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15.4 GHz 1927.0 1928.0 1934.0  2.98  

8.8 GHz 1926.0 1928.0 1934.0 U1.4 P8.8 3.00  

5 GHz 1927.0 1928.0 1935.0  2.90  

2.8 GHz 1923.0 1929.0 ~1933.0  2.54  

1.4 GHz 1927.0 1928.0 1934.0  1.97  

610 MHz 1928.0 1928.0 1929.0  2.46  

410 MHz 1928.0 1929.0 1929.0  2.26  

245 MHz 1927.0 1928.0 1934.0  2.43  

DS III N 1926  2112 25-180 3  

DS V  1926  1931 25-180 2  

 
nº       Armenia(S) 

 
CME  2006 0823 km/s -7.0 km/s

2 
153˚ 191˚  

 

 

 
 

 

 

2002       March 18                               Ø                     AR9871                To event 417 
 

Hα 6563 Å 0222 0224 0233 S16E27 SN E 

1 – 12 keV 0216 0231 0400  M1.0 4.5E-02 

6-12 keV 025912 030014 030436  60024 HESSI 

6-12 keV 030436 030506 032248 
 

166440 HESSI 

 
CME  0254 0989 km/s -2.9 km/s

2 
360˚ 311˚  
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Event 2002.03.20 – (2002-079)                                                                   № 418 
 

Particle event:  To(Ep>10 MeV) – 20d13
h
 

                          Tmax(Ep>10 MeV) –20d17
h
,  Jmax (Ep>10 MeV) – 8 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Emax = 60 MeV 
 

Sources: O solar flare 20d08
h
08

m
, C1.9/SF, S19W41, АR9873 

Main X-ray burst 1-8 Ǻ: onset – 20d08
h
08

m
, max – 20d08

h
33

m
, Ф = 0.0031 J/m

2
 

▲ SC 20d13
h
29

m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 March 20 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

 

Fluxes integral of proton for the event 2002 March 20 
 

S/c, instru-

ments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 13
h
 17

h
/ 60 2d  

EPS  >10 13
h
 17

h
 8 2d  

EPS  >30 13
h
 15

h
 0.16 2d  

EPS >50 13
h
 15

h
 0.02 -  

EPS >60 - - - -  

EPS >100 - - - -  

METEOR  

CBM >5 - 16
 h
 2.15 2d  

CBM >15 - 16
 h
 0.5 2d  

CBM >25 - - - -  

CBM >40 - - - -  

BP >90 - - - -  

ChD >600 - - - -  

POES 16  

MEPED >0.24 - 16
h
 10150 2d  

MEPED >0.8 - 16
h
 3070 2d  

MEPED >2.5 - 16
h
 1120 2d  

MEPED >6.9 - 16
h
 28 2d  

MEPED >16 - 16
h
 5 2d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  
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ACE  

SIS >10 10
h
 14

h
 7.5 2d  

SIS >30 12
h
 14

h
 0.15 -  

SOHO  

EPHIN (INT) >50 10
h
 15

h
 0.025 1d  

 

Fluxes differential of proton for the event 2002 March 20 
 

S/c, instru-

ments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 11
h
 15

h
 98 2d  

LION 2-6 14
h
 15

h
 13.5 2d  

EPHIN 4-8 10
h
 15

h
 45.3 2d  

EPHIN 8-25 10
h
 15

h
 1.73 2d  

EPHIN 25-41 10
h
 15

h
 0.014 2d  

ERHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 March 20  
 

2002        March 20                                  o                  AR9873                    To event 418 
 

Hα 6563 Å 0823 0824 0827 S19W41 SF  

1 – 12 keV 0808 0833 0845  C1.9 3.1E-3 

 245 MHz 0808.0 0808.0 ~0808.0 

 

2.40  

DS III GG 0808  0808 30-270 2  

 
245 MHz 0837.0 0838.0 0838.0  2.63  

DS III G 0837  0838 30-270 2  
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Event 2002.03.22 – (2002-081)                                                                    № 419 
 

Particle event:  To(Ep>10 MeV) – 22d12
h
 

                          Tmax1(Ep>10 MeV) – 22d20
h
, Jmax1(Ep>10 MeV) – 1 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 23d13
h
, Jmax2(Ep>10 MeV) – 9 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Emax1 = 45 MeV 

                                                                                                   – Emax2 = 50 MeV 

Sources: ■ solar flare 22d10
h
12

m
, M1.6/…, s10w90, АR9866 

Main X-ray burst 1-8 Ǻ: onset – 22d10
h
12

m
, max – 22d11

h
14

m
, Ф = 0.049 J/m

2
 

CME: 22d11
h
06

m
; V = 1750 km/s; Δφ = 360

o
; dA = 259

o
   

▲ SC 23d11
h
37

m   

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 March 22 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 

 

List 2002



443 

 

Integral time-of-maximum proton spectrum 
 

 
 

Table of the fluxes integral of proton for the event 2002 March 22 
 

S/c, instru-ments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 14
h
 20

h
/23d13

h
 3.7/110 4d  

EPS  >10 14
h
 20

h
/23d13

h
 1/9 4d  

EPS  >30 - 22
h
/23d16

h
 0.05/0.1 -  

EPS >50 - 22
h
/23d16

h
 0.015/0.012 -  

EPS >60 - - - -  

EPS >100 - - - -  

POES 16  

MEPED >0.24 - 22
h
/23d16

h
 - /2730 4d  

MEPED >0.8 - 22
h
/23d16

h
 290 /1730 4d  

MEPED >2.5 - 22
h
/23d16

h
 190/510 4d  

MEPED >6.9 - 22
h
/23d16

h
 15/40 4d  

MEPED >16 - 22
h
/23d16

h
 0.5/1.4 4d  

MEPED >36 - -  -  -  

MEPED >70 - -  -  -  

MEPED >140 - - - -  

CORONAS F  

MKL >1. - 22
h
/23d16

h
 470/1230 4d  

MKL >14 - - - -  

MKL >26 - - - -  

MKL >50 - - - -  

ACE  

SIS >10 13
h
 22

h
/23d12

h
 6.7/7.2 2d  

SIS >30 10
h
 - - -  
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SOHO  

EPHIN (INT) >50 - - - -  
 

Fluxes differential of proton for the event 2002 March 22 
 

S/c, instruments ∆Е, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr.MeV)

-1
 

Dura-
tion 

Comments 

SOHO  

LION 0.75-2 15
h
 21

h
/23d13

h
 29.5/80 4d  

LION 2-6 15
h
 21

h
/23d13

h
 7.7/21 4d  

EPHIN 4-8 13
h
 20

h
/23d12

h
 23/45.5 6d  

EPHIN 8-25 13
h
 20

h
/23d12

h
 1/1.4 6d  

EPHIN 25-41 13
h
 19

h
/23d13

h
 0.0016/0.0035 5d  

ERHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 March 22  
 

2002         March 22                                 ■                   AR9866                To event 419 
 

Hα 6563 Å No Flare Patrol s10w90   

1 – 12 keV 1012 1114 1152  M1.6 4.9E-2 

6-12 keV 1037 103730 103828  9600 HESSI 

25-50 keV 104536 105838 105940 

 

663384 HESSI 

6-12 keV 113208 113250 113912  99912 HESSI 

 
3 GHz 1047.5 ~1100.0 1152.5  1.77  

204 MHz 1010.7 1010.9 1013.2  1.86  

DS II  1047  1049 40-220 2  

DS IV  1052  ~1154 40-200 2  

DS I GG 1048  1049 130-160 2  

DS III G 1047  1048 40-210 2  

DS DCIM G 1047  1114 2000-4500 1  

 
CME 1106 1750 km/s -22.5 km/s

2 
360˚ 259˚ 1106  
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Event 2002.04.17 – (2002-107)                                                                   № 420 
 

Particle event:  To(Ep>10 MeV) – 17d10
h
 

                          Tmax(Ep>10 MeV) – 17d16h
, Jmax (Ep>10 MeV) – 21 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Emax = 120 MeV 
 

Sources: ● solar flare 17d07
h
46

m
, M2.6/2N, S14W36, АR9906 

Main X-ray burst 1-8 Ǻ: onset – 17d07
h
46

m
, max – 17d08

h
24

m
, Ф = 0.15 J/m

2
 

CME: 17d08
h
26

m
; V = 1240 km/s; Δφ = 360

o
; dA = 292

o
 

▲ SC 17d11
h
09

m;  
▲ SC 19d08

h
36

m
; 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 April 17 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Table of the fluxes integral of proton for the event 2002 April 17  
 

S/c, instru-

ments 

Eр, MeV To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 10
h
 16

h
 80 2d  

EPS  >10 10
h
 16

h
 21 2d  

EPS  >30 10
h
 16

h
 1.2 2d  

EPS >50 10
h
 16

h
 0.2 2d  

EPS >60 10
h
 16

h
 0.07 1d  

EPS >100 - 16
h
 0.02 1d  

POES 16  

MEPED >0.24 - 16
h
 2070 2d  

MEPED >0.8 - 16
h
 630 2d  

MEPED >2.5 - 16
h
 310 2d  

MEPED >6.9 - 16
h
 60 2d  

MEPED >16 - 16
h
 6 1d  

MEPED >36 - 16
h
 0.7 1d  

MEPED >70 - 
-
 - -  

MEPED >140 - 
-
 - -  

CORONAS F  

MKL >1. - 16
h
 980 2d  

MKL >14 - - - 2d  

MKL >26 - 16
h
 0.36 2d  

MKL >50 - 16
h
 0.1 2d  

ACE  

SIS >10 10
h
 15

h
 12 2d  

SIS >30 10
h
 15

h
 1.1 1d  

SOHO  

EPHIN (INT) >50 11
h
 15

h
 0.16 0.5d  
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Fluxes differential of proton for the event 2002 April 17 
 

S/c, instru-
ments 

∆Е, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr.MeV)

-1
 

Dura-
tion 

Comments 

SOHO       

LION 0.75-2 10
h
 18

h
 15.2 2d  

LION 2-6 10
h
 18

h
 2.8 2d  

EPHIN 4-8 10
h
 16

h
 11.5 2d  

EPHIN 8-25 10
h
 16

h
 1 2d  

EPHIN 25-41 10
h
 16

h
 0.03 2d  

ERHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 April 17  
 

2002           April 17                           ●                          AR9906                  To event 420 
 

Hα 6563 Å 0750 0815 >1141 S14W36 2N FTZ 

1 – 12 keV 0746 0824 0957  M2.6 1.5E-1 

25-50 keV 081432 081438 081624  1125888 HESSI 

 
15.4 GHz 0803.0 0857.0 1033.0  2.97  

8.8 GHz 0753.0 0857.0 1012.0  3.38  

5 GHz 0753.0 0857.0 1037.0 P0.6 [U1.4 P5] 3.62  

2.7 GHz 0746.0 0857.0 0000.0  3.61  

1.4 GHz 0751.0 0847.0 1045.0  3.56  

610 MHz 0753.0 0905.0 1041.0  4.30  

410 MHz 0757.0 0845.0 0953.0  3.96  

245 MHz 0801.0 0901.0 1041.0  3.65  

204 MHz 0832.0 0905.5 1056.1  3.05  
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DS II  0754  0820 100-600 3  

DS II  0808  0823 25-79 2  

DS II  0845  0908 100-1400 3  

DS II  0945  1024 100-900 3  

DS IV  0756  ~1100 40-800 3  

DS III GG,RS 0749  0758 720-3300 3  

DS III N 0826  1200 25-270 2  

DS CONT  0804  ~0832 25-270 2  

DS CONT  ~0840  ~1032 25-270 2  

DS DCIM P,C,S 0754  1052 150-4000 3  

DS UNCLF  0813  0816 25-70 2  

 
CME  0826 1240 km/s -19.8 km/s

2 
360˚ 292˚  
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Event 2002.04.19 – (2002-109)                                                                         № 421 
 

Particle event:  To(Ep>10 MeV) – 19d05
h
 

                          Tmax1(Ep>10 MeV) – 19d09h
, Jmax1(Ep>10 MeV) – 1 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 19d19h
, Jmax2(Ep>10 MeV) – 2.7 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 45 MeV 

                                                                                                   – Eqm2 = 50 MeV  
 

Sources: ◊ Flare activity АR9906  
     O solar flare 19d15

h
16

m
, C2.5/SF, S16W59, АR9906; 

Main X-ray burst 1-8 Ǻ: onset – 19d15
h
16

m
, max – 19d15

h
21

m
;  

▲ SC 19d08
h
36

m
; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 April 19  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

Integral fluxes of protons for the event of 2002 April 19  
 

S/c, instruments Eр, MeV To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 05
h
 09

h
/19

h
 14/31 2d  

EPS  >10 05
h
 09

h
/19

h
 1/2.7 2d  

EPS  >30 05
h
 10

h
/19

h
 0.04/0.05 2d  

EPS >50 05
h
 11

h
/19

h
 0.01/ - 2d  

EPS >60 - - - -  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 10
h
/19

h
 25070/3330 2d  

MEPED >0.8 - 10
h
/19

h
 5040/1340 2d  

MEPED >2.5 - 10
h
/19

h
 960/320 2d  

MEPED >6.9 - 10
h
/19

h
 31.5/50 2d  

MEPED >16 - 10
h
/19

h
 0.6/1.5 2d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

CORONAS F  

MKL >1. - 08
h
/19

h
 1960/930 2d  

MKL >14 - - - -  

MKL >26 - - - -  

MKL >50 - - - -  
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ACE  

SIS >10 05
h
 08

h
/19

h
 4.2/2.5 2d  

SIS >30 - - - -  

SOHO  

EPHIN (INT) >50 05
h
 08

h
/ - 0.01/ - -  

 

Differential fluxes of protons for the event of 2002 April 19 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 05
h
 08

h
/20

h
 97/46 2d  

LION 2-6 05
h
 08

h
/20

h
 10/5.8 2d  

EPHIN 4-8 05
h
 09

h
/19

h
 10.1/12.3 2d  

EPHIN 8-25 05
h
 09

h
/19

h
 0.31/0.32 2d  

EPHIN 25-41 05
h
 08

h
/18

h
 0.0015/0.0003 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 April 19  
 

2002        April 19                                    O                   AR9906                To event 421  
 

Hα 6563 Å 1513 1520 1528 S16W59 SF  F 

1 – 12 keV 1516 1521 1527  C2.5 1.4E-3 
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Event 2002.04.21 – (2002-111)                                                                             № 422 
 

Particle event:  To(Ep>10 MeV) – 21d01h 

                           Tmax1(Ep>10 MeV) – 21d03h
, Jmax1(Ep>10 MeV) – 915 /cm

2
.s.sr *) 

                           Tmax2(Ep>10 MeV) – 21d09h
, Jmax2(Ep>10 MeV) – 1730 /cm

2
.s.sr *) 

                           Duration of the event – 6 days 

                           Quasimaximal energy of protons in the event – Eqm1 = 575 MeV 

                                                                                                    – Eqm2 = 570 MeV 

                           *) Data from ACE (SIS) 
 

Sources:  solar flare 21d00
h
43

m
, X1.5/1F, S14W84, АR9906 

Main X-ray burst 1-8 Ǻ: onset – 21d00
h
43

m
, max – 21d01

h
51

m
, Ф = 0.6 J/m

2
 

CME: 21d01
h
27

m
, V = 2393 km/s, ∆φ = 360

o
, dA = 282

o
 

▲SC 23d04
h
48

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 April 21  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 April 21  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 02
h
 03

h
/09

h
 195/410 6d  

EPS  >10 01
h
 03

h
/09

h
 190/365 6d  

EPS  >30 01
h
 03

h
/10

h
 160/195 6d  

EPS >50 01
h
 03

h
/10

h
 95/103 5d  

EPS >60 01
h
 03

h
/10

h
 68/64 5d  

EPS >100 01
h
 03

h
/10

h
 24/16.5 5d  

METEOR  

CBM >5 02
h
 - /11

h
 - /585 7d  

CBM >15 02
h
 - /11

h
 - /454 6d  

CBM >25 02
h
 - /09

h
 - /330 5d  

CBM >40 02
h
 - /09

h
 - /190 4d  

BP >90 02
h
 - /09

h
 - /12.3 3d  

ChD >600 02
h
 - /10

h
 - /1.4 2d  

POES-16  

MEPED >0.24 -
 

 - - -  

MEPED >0.8 -
 

 - - -  

MEPED >2.5 -
 

 - - -  

MEPED >6.9 - 03
h
/10

h
 2030/ 3110 6d  

MEPED >16 - 03
h
/10

h
 970/ 1620 6d  

MEPED >36 - 03
h
/10

h
 290/ 510 5d  

MEPED >70 - 03
h
/10

h
 110/ 55 5d  

MEPED >140 - 03
h
/10

h
 10/3 5d  

CORONAS F  
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MKL >1. - 03
h
/12

h
 2830/3330 6d  

MKL >14 - 03
h
/12

h
 490/840 5d  

MKL >26 - 03
h
/12

h
 220/510 5d  

MKL >50 - 03
h
/12

h
 110/210 5d  

ACE  

SIS >10 01
h
 04

h
/09

h
 915/1730 6d  

SIS >30 01
h
 04

h
/09

h
 430/650 6d  

SOHO  

EPHIN (INT) >50 01
h
 04

h
/08

h
 116/107 4d  

BALLOОNS  

Mu >117 - - /22d(09
h
42

m
-10

h
20

m
) - /1.5 - After second 

Mu >137 - - /22d(09
h
42

m
-10

h
20

m
) - /0.41 - maximum 

Mu >169 - - /22d(09
h
42

m
-10

h
20

m
) - /0.09 -  

 

Differential fluxes of protons for the event of 2002 April 21  
 

S/c, 

 instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV

)
-1

 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 02
h
 05

h
/10

h
 7.5/19.3 5d  

LION 2-6 02
h
 05

h
/10

h
 1.2/1.7 5d  

EPHIN 4-8 02
h
 05

h
/08

h
 32/53.2 5d  

EPHIN 8-25 02
h
 05

h
/08

h
 22.2/32.4 5d  

EPHIN 25-41 01
h
 05

h
/08

h
 7.5/9.15 5d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 April 21  
 

2002           April 21                                                  AR9906                    To event 422  
 

Hα 6563 Å 0059 0131 0251 S14W84 1F FY 

1 – 12 keV 0043 0151 0238  X1.5 6.0E-1 

12-25 keV 004008 004914 005116  277345 RHESSI 

100-300 keV 005116 013202 013324  59430512 RHESSI 

 
15.4 GHz 0110.0 0123.0 0252.0  3.15  

8.8 GHz 0058.0 0123.0 0318.0 P5 - 8.8 3.45  

5 GHz 0057.0 0123.0 0321.0  3.46  

2.8 GHz 0044.0 0131.0 0342.0  3.29  

610 MHz 0111.0 0121.0 0000.0  2.90  

410 MHz 0111.0 0121.0 0000.0  2.38  

200 MHz 0102.0 0131.0 0305.0  2.27  
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DS II 57-130 0119  0130 SH 3  

DS II 25-80 0119  0126  3  

DS IV 30-220 0117  0154  3  

DS I 57-120 0134  0238 S,C 1  

DS III 57-240 0120  0150 S,C 1  

DS III 57-210 0130  0132 G 2  

DS CONT 300-900 0120  0124  1  

 
2.7 GHz 0058.0 0227.0 0328.0  3.26  

610 MHz 0145.0 0210.0 0305.0 P0.6 4.11  

410 MHz 0146.0 0220.0 0252.0  3.69  

245 MHz 0143.0 0227.0 0306.0  2.88  

DS IV  0136  0238 25-124 1  

DS IV  0148  0245 130-1800 3  

DS III G 0210  0222 25-210 2  

 o
n      Mauna Kea,Norikura 

 
CME WL 0127 2393 km/s -1.4 km/s

2 
360˚ 282˚  
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Event 2002.05.22 – (2002-142)                                                                      № 423 
 

Particle event: To(Ep>10 MeV) – 22d07
h
 

                          Tmax1(Ep>10 MeV) – 23d10h
, Jmax1(Ep>10 MeV) – 260 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 23d16h
, Jmax2(Ep>10 MeV) – 87 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 125 MeV 

                                                                                                   – Eqm2 = 175 MeV 
 

Sources: ⊙ solar flare 22d03
h
18

m
, C5.0/SF, S22W53, DSF; 

Main X-ray burst 1-8 Ǻ: onset – 22d03
h
18

m
, max – 22d03

h
54

m
, Ф = 0.025 J/m

2
; 

CME: 22d03
h
50

m
, V = 1557 km/s, ∆φ = 360

o
, dA = 250

o
; 

▲SC 23d10
h
51

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 May 22 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

 

 

 

 

 

 

Integral fluxes of protons for the event of May 22 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h
 23d11

h
/23d16

h
 2120/520 2d  

EPS  >10 07
h
 23d10

h
/23d16

h
 260/87 2d  

EPS  >30 07
h
 23d10

h
/23d16

h
 7.2/4.4 2d  

EPS >50 07
h
 23d10

h
/23d16

h
 0.8/0.67 2d  

EPS >60 07
h
 23d10

h
/23d16

h
 0.3/0.22 2d  

EPS >100 07
h
 23d10

h
/23d16

h
 0.04/0.012 2d  

METEOR  

CBM >5 08
h
 23d11

h
/ - 83/ - 3d  

CBM >15 08
h
 23d11

h
/ - 27/ - 3d  

CBM >25 08
h
 23d11

h
/ - 5.3/ - 3d  

CBM >40 08
h
 23d11

h
/ - 1/ - 2d  

BP >90 - - - -  

ChD >600 - - - -  
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POES-16  

MEPED >0.24 - 23d11
h
/23d16

h
 35280/ 17140 2d  

MEPED >0.8 - 23d11
h
/23d16

h
 12310/ 6130 2d  

MEPED >2.5 - 23d11
h
/23d16

h
 4240/1610 2d  

MEPED >6.9 - 23d11
h
/23d16

h
 830/190 2d  

MEPED >16 - 23d11
h
/23d16

h
 60/15 2d  

MEPED >36 - 23d11
h
/23d16

h
 4.2/1.3 2d  

MEPED >70 - - - -  

MEPED >140 - - - -  

CORONAS F  

MKL >1. - 23d12
h
/23d16

h
  9970/4080 2d  

MKL >14 - 23d12
h
/23d16

h
 12/7.4 2d  

MKL >26 - 23d12
h
/23d16

h
 8.2/5.5 2d  

MKL >50 - 23d12
h
/23d16

h
 3.14/2.85 2d  

ACE  

SIS >10 06
h
 23d10

h
/23d15

h
 320/55 3d  

SIS >30 07
h
 23d09

h
/23d15

h
 9.7/3.6 3d  

SOHO  

EPHIN (INT) >50 07
h
 23d09

h
/23d15

h
 1/0.34 1d  

 

Differential fluxes of protons for the event of 2002 May 22 
 

S/c. 

instruments 

∆Е. 

MeV 

To Tmax Jmax. 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO       

LION 0.75-2 07
h
 23d10

h
/23d16

h
 730/270 3d  

LION 2-6 05
h
 23d10

h
/23d16

h
 224/47 3d  

EPHIN 4-8 03
h
 23d10

h
/23d16

h
 1390/179 3d  

EPHIN 8-25 02
h
 23d09

h
/23d15

h
 61/7.3 3d  

EPHIN 25-41 02
h
 23d09

h
/23d16

h
 0.56/0.12 3d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 
 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 May 22  

2002         May 22                                       ⊙                    AR                    To event 423  
 

Hα 6563 Å <0400 ~0400l 0437 S22W53 SF U 

DSF 6563 Å 21
d
 >1929  22

d
 <1135 S30W34 43˚  

1 – 12 keV 0318 0354 0502  C5.0 2.5E-2 

6-12 keV 04:00:44 04:00:54 04:16:32  74256 HESSI 

 
2.8 GHz 0323.0 0337.6 0408.0  1.26  

200 MHz 0329.0 0329.0 0330.0  1.54  

DS III 57-180 0320  0353 GG 2  

DS III 25-180 0348  0352  2  

DS CONT 25-180 0321  0353  1  

 
CME WL 0350 1557 km/s -10.4 km/s

2 
360˚ 250˚  
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Event 2002.07.07 – (2002-188)                                                                        № 424 
 

Particle event: To(Ep>10 MeV) – 07d13
h
 

                          Tmax(Ep>10 MeV) – 07d20h
, Jmax (Ep>10 MeV) –26 /cm

2
.s.sr *) 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 85 MeV 

                          *) Data from ACE (SIS) 

 

Sources: ■ solar flare 07d11
h
15

m
, M1.0/…, s19w90*, АR10017 

Main X-ray burst 1-8 Ǻ: onset – 07d11
h
15

m
, max – 07d11

h
43

m
, Ф = 0.062 J/m

2
 

CME: 07d11
h
30

m
; V = 1423 km/s; ∆φ = 228

o
; dA = 260

 o
 

* Localization from EPL observtion 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 July 07 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2002 July 07 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 13
h
 20

h
 6.6 3d  

EPS  >10 13
h
 20

h
 5.2 3d  

EPS  >30 13
h
 19

h
 1.3 3d  

EPS >50 13
h
 21

h
 0.27 3d  

EPS >60 13
h
 23

h
 0.13 3d  

EPS >100 - - - -  

METEOR  

CBM >5 12
h
 19

h
 14.7 3d  

CBM >15 12
h
 19

h
 5.2 3d  

CBM >25 12
h
 21

h
 1.2 2d  

CBM >40 12
h
 22

h
 0.34 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 22
h
 280 3d  

MEPED >0.8 - 22
h
 140 3d  

MEPED >2.5 - 22
h
 80 3d  

MEPED >6.9 - 22
h
 20 3d  

MEPED >16 - 22
h
 12 3d  

MEPED >36 - 22
h
 1 3d  

MEPED >70 -
 -

 - -  

MEPED >140 -
 -

 - -  

ACE  

SIS >10 12
h
 20

h
 26.6 3d  

SIS >30 12
h
 20

h
 3.3 3d  
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SOHO       

EPHIN (INT)  >50  12
h
 19

h
 0.1 1d  

 

Differential fluxes of protons for the event of 2002 July 07 
 

S/c, 

 instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 12
h
 22

h
 5.3 3d  

LION 2-6 12
h
 22

h
 1.2 3d  

EPHIN 4-8 12
h
 21

h
 5.9 3d  

EPHIN 8-25 12
h
 21

h
 1.3 3d  

EPHIN 25-41 12
h
 20

h
 0.1 3d  

EPHIN 41-53 - “  - - “  - - “  - -  “  -  
 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 July 07 
 

2002      July 07                                                    AR10017                      To event 424  
 

Hα 6563 Å No Flare s13w90*   

EPL 6563 Å 1039  1059 S13W90   

1 – 12 keV 1115 1143 1317  M1.0 6.2E-2 

12-25 keV 112956 113050 113908  339912 RHESSI 

12-25 keV 113908 113910 114956  83664 RHESSI 

12-25 keV 121304 121314 121624  56784 RHESSI 

12-25 keV 121624 121842 123516  247872 RHESSI 

6-12 keV 123516 123518 123852  35808 RHESSI 

 
204 MHz 1112.6 1114.7 1115.1  1.85  

DS I 130-320 ~1110  ~1145 S,N 1  

DS I 45-90 1122  1137 S 2  

DS III 40-350 1111  1119 GG 2  

DS III 45-90 1152  1158 N 1  

DS III 40-65 1243  1243 B 2  

 
CME WL 1130 1423 km/s 22.0 km/s

2 
228˚ 260˚  

* Localization from EPL observtion. 
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Event 2002.07.16 – (2002-197)                                                                       № 425 
 

Particle event: To(Ep>10 MeV) – 16d12
h
 

                          Tmax1(Ep>10 MeV) – 16d22h
, Jmax1(Ep>10 MeV) – 27 /cm

2
.s.sr  

                          Tmax2(Ep>10 MeV) – 17d14h
, Jmax2(Ep>10 MeV) – 85 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 125 MeV 

                                                                                                   – Eqm2 = 135 MeV 
 

Sources: ● solar flare 15d19
h
50

m
, 3B/X3.0, N19W01, АR10030 

               Ø solar flare 17d06
h
58

m
, M8.5/1B, N20W16 АR10030 

Main X-ray burst 1-8 Ǻ: onset –15d19
h
59

m
, max – 15d20

h
08

m
, Ф = 0.14 J/m

2
 

CME: 15d20
h
30

m
; V = 1151 km/s; ∆φ = 360

o
; dA = 035

o
 

Δ SC 17d16
h
04

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 July 16 
 

2002  ACE + GOES

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

196 197 198 199 200 201 202 203 204 205 206

DOY 2002

J
p

(G
O

E
S

),
fl
u

x
e

s

0.0001

0.001

0.01

0.1

1

10

100

1000

J
p

(A
C

E
),

 f
lu

x
e

s

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 2002.07.16

 
 

2002, LION + EPHIN

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

196 197 198 199 200 201 202 203 204 205 206

DoY 2002

J
p
, 

/c
m

2
.s

.s
r.

M
e
V

1.E-01

1.E+00

1.E+01

J
p
, 

/c
m

2
.s

.s
r

0.75-2 MeV

 2-6 MeV

4-8 MeV

8-25 MeV

25-41 MeV

INT

2002.07.16

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 
 

Integral fluxes of protons for the event of 2002 July 16  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h
 22

h
/17d14

h
 48.5/430 3d  

EPS  >10 12
h
 22

h
/17d14

h
 27/85 3d  

EPS  >30 12
h
 22

h
/17d14

h
 3/1.5 2d  

EPS >50 12
h
 22

h
/17d15

h
 0.64/0.3 2d  

EPS >60 12
h
 22

h
/17d14

h
 0.32/0.2 1d  

EPS >100 13
h
 22

h
/17d15

h
 0.03/0.06 1d  

METEOR  

CBM >5 <22
h
 22

h
/17d15

h
 18/28 3d  

CBM >15 <22
h
 22

h
/17d15

h
 6.5/5 3d  

CBM >25 <22
h
 22

h
/17d15

h
 2/0.9 2d  

CBM >40 <22
h
 23

h
/17d14

h
 0.6/0.3 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 22
h
/17d17

h
 265/31200 -  

MEPED >0.8 - 22
h
/17d17

h
 210/8930 -  

MEPED >2.5 - 21
h
/17d17

h
 110/2480 -  

MEPED >6.9 - 20
h
/17d16

h
 50/350 -  

MEPED >16 - 20
h
/17d16

h
 13/15 -  

MEPED >36 - 19
h
/17d16

h
 2/1 -  

MEPED >70 -
 -

 
-
 -  

MEPED >140 -
 -

 
-
 -  
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CORONAS F   

MKL >1. - 12
h
/17d16

h
 108/11980 -  

MKL >14 - 12
h
/17d16

h
 10/6.7 -  

MKL >26 - 12
h
/17d16

h
 6.4/4 -  

MKL >50 - 12
h
/17d16

h
 2.4/1.14 -  

ACE  

SIS >10 12
h
 22

h
/17d14

h
 26/107 2d  

SIS >30 12
h
 21

h
/17d14

h
 3.8/1.65 2d  

SOHO  

EPHIN (INT) >50 14
h
 20

h
/17d15

h
 0.1/0.4 2d  

 

Differential fluxes of protons for the event of 2002 July 16  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 08
h
 22

h
/17d16

h
 5.2/470 2,5d  

LION 2-6 08
h
 22

h
/17d16

h
 1.8/85 2,5d  

EPHIN 4-8 08
h
 21

h
/17d15

h
 8.4/329 2,5d  

EPHIN 8-25 08
h
 21

h
/17d15

h
 1.5/15 2,5d  

EPHIN 25-41 08
h
 21

h
/17d14

h
 0.11/0.065 2,5d  

EPHIN 41-53 -  “  - -  “  -           -  “  - -  “  -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 July 16  
 

2002            July 15                       ●                         AR10030                      To event 425  
 

Hα 6563 Å 1950 2011 >2334 N19W01 3B FU 

1 – 12 keV 1959 2008 2014  X3.0 1.4E-1 

1 – 12 keV 2103 2132 2148  M1.8 4.3E-2 

25-50 keV 202512 202802 205040  6989876 RHESSI 

25-50 keV 205040 211414 212740  5761680 RHESSI 

 
15.4 GHz 2003.0 2004.0 2156.0 P0.4 U1.4/15 4.30  

8.8 GHz 2001.0 2004.0 2146.0  4.18  

5 GHz 1958.0 2004.0 2204.0  3.81  

2.7 GHz 1957.0 2004.0 2221.0  3.28  

1.4 GHz 2001.0 2004.0 2228.0  3.04  

610 MHz 2003.0 2005.0 2225.0  3.70  

410 MHz 2001.0 2003.0 2304.0  4.15  

200 MHz 2003.0 2004.0 2015.0  3.56  

DS IV 30-80 1955  2213  3  

DS IV 25-180 2023  2319  2  

DS III 25-600 1954  2030 G 3  
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15.4 GHz 2002.0 2230.0 2234.0 U0.5/15 4.30  

8.8 GHz 2001.0 2141.0 2234.0  4.15  

5 GHz 1957.0 2142.0 2234.0  3.70  

2.7 GHz 1955.0 2142.0 2234.0  3.32  

1.4 GHz 1956.0 2142.0 2234.0  2.70  

500 MHz 2003.0 2113.0 2148.0  2.58  

245 MHz 2001.0 2129.0 2221.0  4.40  

DS IV 57-1500 <2110  2214 F,S 3  

DS III 57-180 2214  >2400 S,C 1  

 
CME WL 2030 1151 km/s -25.6 km/s

2 
360˚ 035˚  

CME WL 2130 1300 km/s -7.3 km/s
2 

188˚ 045˚  
 

 

 
 

 

 

 

2002           July 17                                 Ø                    AR10030                   To event 425  
 

Hα 6563 Å 0701 0704 0753 N20W16 1B FU 

1 – 12 keV 0658 0713 0753  M8.5 5.3E-2 

50-100 keV 065812 070650 071044  17337330 RHESSI 

1300-4000 keV      SONG F 
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9.1 GHz 0658.5 0703.2 >0730.0 U1.4 / 9.1 3.02  

5 GHz 0700.0 0702.0 0716.0  3.00  

3 GHz 0700.2 0702.8 0715.9  2.90  

1.4 GHz 0700.0 0703.0 0714.0  2.34  

600 MHz 0700.1 0701.4 0725.5  2.68  

245 MHz 0657.0 ~0702.0 0721.0  3.20  

DS II  0706  0710  2  

DS IV  0700  0722  3  

DS III G 0700  0713 G 3  

DS V  0700  0706  2  

DS UNCLF DC 0705  0708 DC 2  

 
15.4 GHz 0700.0 0712.0 0721.0  3.26  

8.8 GHz 0700.0 0712.0 0725.0 P0.6 U1.4 P8.8 3.28  

2.7 GHz 0708.0 0712.0 0713.0  2.11  

1.4 GHz 0711.0 0712.0 0713.0  1.95  

900 MHz 0658.0 0713.0   2.45  

600 MHz 0700.1 0711.8   2.87  

410 MHz 0701.0 0709.0 0721.0  2.82  

DS III 25-270 0709  0713 S,C,F 2  

DS III 25-115 0720  0721  2  

DS V 25-82 0720  0721  2  

DS UNCLF 190-270 0711  0712 C 2  

 
15.4 GHz 0742.0 0743.0 0748.0 U0.9 [P8.8-15] 3.23  

8.8 GHz 0741.0 0743.0 0750.0  3.23  

5 GHz 0740.0 0743.0 0751.0  3.08  

2.7 GHz 0741.0 0743.0 0744.0  2.79  

1.4 GHz 0741.0 0743.0 0750.0  2.64  

900 MHz 0740.3 0743.5 0755.3  ~2.00  

500 MHz 0740.0 0743.0 0758.0  3.30  

204 MHz 0738.8 0742.5 0751.8  3.63  

DS II F,H 0742  0758 F,H 3  

DS II  0755  0802  2  

DS IV  ~0756  ~1055  2  

DS I GG,DC 0744  0745 GG,DC 2  

DS III G 0740  0757 G 3  

DS V  0741  0744  3  

DS UNCLF DC 0744  0746 DC 2  

 
CME WL 0731 0716 km/s -17.8 km/s

2 
177˚ 032˚  
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Event 2002.07.19 – (2002-200)                                                                     № 426 
 

Particle event: To(Ep>10 MeV) – 19d05
h
 

                          Tmax(Ep>10 MeV) – 19d11
h
, Jmax (Ep>10 MeV) – 3.6 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 215 MeV 
 

Sources: ⊙solar flare 18d07
h
24

m
, X1.8/2B, N19W33 АR10030; 

               ◊ flare activity of AR10039, 3d behind E-limb  

Main X-ray burst 1-8 Ǻ: onset – 18d07
h
24

m
, max – 18d07

h
44

m
, Ф = 0.0056 J/m

2
 

CME: 18d08
h
06

m
, V = 1099 km/s, ∆φ = 360

o
, dA = 354

 o
; 

▲SC 19d11
h
09

m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 July 19  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 July 19 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 05
h
 11

h
 19.4 2d  

EPS  >10 05
h
 11

h
 3.6 2d  

EPS  >30 05
h
 10

h
 0.4 2d  

EPS >50 - 10
h
 0.25 2d  

EPS >60 - 10
h
 0.2 2d  

EPS >100 - 10
h
 0.1 2d  

METEOR  

CBM >5 02
h
 09

h
 4.2 2d  

CBM >15 02
h
 09

h
 1.8 1.5d  

CBM >25 01
h
 09

h
 0.7 1.5d  

CBM >40 01
h
 09

h
 0.35 1.4d  

BP >90 01
h
 09

h
 0.06 1.0d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 14
h
 5140 2d  

MEPED >0.8 - 14
h
 2520 2d  

MEPED  >2.5 - 12
h
 510 2d  

MEPED  >6.9 - 12
h
 50 2d  

MEPED >16 - 10
h
 4 2d  

MEPED >36 - 10
h
 1 2d  

MEPED  >70 -
 -

 - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 15
h
 1910 2d  

MKL >14 - 15
h
 1.6 2d  

MKL >26 - 15
h
 1.2 2d  

MKL >50 - 15
h
 0.54 2d  

ACE       

SIS >10 05
h
 09

h
 8 2d  

SIS >30 05
h
 07

h
 1.5 2d  

SOHO  

EPHIN (INT) >50 18d21
h
 07

h
 0.14 1.5d  

 

Differential fluxes of protons for the event of 2002 July 19 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 - 12
h
 60.2 2d  

LION 2-6 - 12
h
 7.7 2d  

EPHIN 4-8 04
h
 11

h
 18 2d  

EPHIN 8-25 02
h
 10

h
 0.56 2d  

EPHIN 25-41 03
h
 07

h
 0.028 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 July 19 
 

2002         July 18                                    ⊙                    AR10030                To event 426 
 

Hα 6563 Å 0741 0743 0801 N19W33 2B FU 

1 – 12 keV 0724 0744 0749  X1.8 5.6E-2 

 
CME WL 0806 1099 km/s -30.2km/s

2 
360˚ 354˚ 0806 

 
 

2002         July 18                                    Ø                      AR10039              To event 426  
 

Hα 6563 Å No Flare Patrol    

1 – 12 keV 1952 1957 2006  C2.1 1.5E-3 

12 - 25 keV 195256 195438 200308  137568 RHESSI 
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9.5 GHz 1953.7 1954.7 1955.6  1.18  

610 MHz 1949.0 2014.0 2045.0 P0.6 2.93  

410 MHz 1950.0 2000.0 2045.0  2.48  

245 MHz 2033.0 2033.0 2034.0  2.63  

DS III 25-300 2037  2039 B 3  

DS III 25-130 2047  2047 B 1  

DS V 25-180 2033  2035  2  

 
CME WL 1931 2191 km/s -129.3km/s

2 
360˚ 104˚  
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Event 2002.07.22 – (2002-203)                                                                      № 427  
 

Particle event: To(Ep>10 MeV) – 22d01
h
 

                          Tmax(Ep>10 MeV) – 22d11h
,  Jmax(Ep>10 MeV) – 18.5 /cm

2
.s.sr 

                          Duration of the event – 10 days 

                          Quasimaximal energy of protons in the event – Eqm = 85 MeV 
 

Sources: ๏ solar flare 20d21
h
04

m
, X3.3/…, s13e90*, АR10039  

               Ø solar flare 23d00
h
18

m
, X4.8/2B, S12E70, АR10039 

Main X-ray burst 1-8 Ǻ: onset – 20d21
h
04

m
, max – 20d21

h
30

m
, Ф = 0.72 J/m

2
 

CME: 20d22
h
06

m
, V = 1941 km/s, ∆φ = 360

o
, = 91

o
 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 July 22  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2002 July 22  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES-10  

EPS >5 01
h
 11

h
 42.4 10d  

EPS  >10 01
h
 11

h
 18.5 10d  

EPS  >30 01
h
 12

h
 1.9 9d  

EPS >50 01
h
 12

h
 0.5 3d  

EPS >60 01
h
 12

h
 0.33 3d  

EPS >100 - - - -  

METEOR  

CBM >5 - 14
h
 23.3 11d  

CBM >15 - 12
h
 5.6 9d  

CBM >25 - 12
h
 1.3 7d  

CBM >40 - 12
h
 0.37 3d  

BP >90 - 12
h
 0.02 -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 10
h
 150 10d  

MEPED >0.8 - 10
h
 93 9d  

MEPED >2.5 - 10
h
 72 8d  

MEPED >6.9 - 10
h
 20 7d  

MEPED >16 - 10
h
 8 3d  

MEPED >36 - 10
h
 1 3d  

MEPED >70 -
 -

 - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 21
h
 190 8d  

MKL >14 - 21
h
 6.8 7d  

MKL >26 - 21
h
 4.5 3d  

MKL >50 - 21
h
 1.5 3d  

ACE  

SIS >10 04
h
 10

h 
17 4d  

SIS >30 04
h
 09

h 
1.7 4d  

SOHO  

EPHIN (INT) >50 05
h
 11

h
 0.2 2d  

 

Differential fluxes of protons for the event of 2002 July 22 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 06
h
 11

h
 2.6 11d  

LION 2-6 06
h
 11

h
 1 11d  

EPHIN 4-8 05
h
 10

h
 7 10d  

EPHIN 8-25 05
h
 11

h
 1.1 10d  

EPHIN 25-41 05
h
 10

h
 0.07 10d  

 

References:  

Yurchyshyn V., H. Wang, V. Abramenko et al., 2004. 

Gan W.Q, 2004. 

Kichigin G.N., L.I. Miroshnichenko, V.I. Sidorov et al., 2010. 

Struminsky A.B., 2011.   

Miroshnichenko L.I. and W.Q. Gan, 2012. 

Kichigin G.N., L.I. Miroshnichenko, V.I. Sidorov et al., 2012. 

Somov B.V., 2012.  
 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 July 22  
 

2002         July 20                                  •                 AR10039                     To event 427  
 

Hα 6563 Å No Flare Patrol s13e87*   

1 – 12 keV 2104 2130 2154  X3.3 7.2E-1 

100-300 keV 213000 213810 215300  50909556 RHESSI 

500-1300       SONG F 

 
15.4 GHz 2105.0 2128.0 2203.0 U0.4 / 15 4.63  

8.8 GHz 2105.0 2130.0 2203.0  4.30  

5 GHz 2104.0 2130.0 2203.0  3.81  

2.7 GHz 2104.0 2129.0 2203.0  3.41  

1.4 GHz 2105.0 2127.0 2203.0  3.18  

610 MHz 2106.0 2109.0 2203.0  2.63  

410 MHz 2106.0 2130.0 2155.0  2.52  

245 MHz 2106.0 2106.0 2154.0  4.08  
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DS II 30-240 2107  2128  3  

DS II 110-400 2110  2120 S,H 3  

DS IV 57-1300 2107  2126  1  

DS IV 60-1700 <2128  2152  1  

DS I 140-180 2140  2213 S 1  

DS III 57-330 2107  2111 G 3  

DS III 25-180 2107  2129 N 2  

DS III 57-1700 2127  2130 G 2  

 
15.4 GHz 2105.0 2128.0 2203.0 U0.4 / 15 4.63  

8.8 GHz 2105.0 2130.0 2203.0  4.30  

5 GHz 2104.0 2130.0 2203.0  3.81  

2.7 GHz 2104.0 2129.0 2203.0  3.41  

1.4 GHz 2105.0 2127.0 2203.0  3.18  

610 MHz 2106.0 2109.0 2203.0  2.63  

410 MHz 2106.0 2130.0 2155.0  2.52  

245 MHz 2106.0 2106.0 2154.0  4.08  

DS II 30-240 2107  2128  3  

DS II 110-400 2110  2120 S,H 3  

DS IV 57-1300 2107  2126  1  

DS IV 60-1700 <2128  2152  1  

DS I 140-180 2140  2213 S 1  

DS III 57-330 2107  2111 G 3  

DS III 25-180 2107  2129 N 2  

DS III 57-1700 2127  2130 G 2  

 
nº      Mauna Kea, Haleakala 

 
CME WL 2206 1941 km/s – 360˚ 091˚  
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2002         July 23                                 Ø                 AR10039                   To event 427  
 

Hα 6563 Å 0023 0029 0240 S12E70 2B EF 

1 – 12 keV 0018 0035 0047  X4.8 4.6E-1 

300-800 keV 001816 003038 011608  188025680 RHESSI 

6 – 12 keV 015216 015222 015428  95520 RHESSI 

 
15.4 GHz 0023.0 0031.0 0145.0 U0.4 / 15 4.00  

8.8 GHz 0022.0 0038.0 0145.0  3.97  

5 GHz 0021.0 0038.0 0144.0  3.63  

2.7 GHz 0022.0 0029.0 0144.0  3.26  

1.4 GHz 0025.0 0028.0 0000.0  3.20  

610 MHz 0025.0 0029.0 0133.0  3.18  

410 MHz 0025.0 0029.0 0000.0  3.15  

245 MHz 0026.0 0029.0 0000.0  3.90  

200 MHz 0026.0 0029.0 0118.0  3.66  

DS II 25-260 0029  0053  3  

DS IV 57-1500 0028  0046  1  

DS IV 25-180 0050  0226  1  

DS I 75-160 0046  ~0130 S,C 1  

DS III 57-1300 0027  0031 G 1  

DS III 25-180 0028  0031  2  

DS III 57-300 0038  0040 G 2  

 
CME WL 0042 2285 km/s – 360˚ 087˚  
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Event 2002.08.14 – (2002-226)                                                                         № 428 
 

Particle event: To(Ep>10 MeV) – 14d06
h
 

                          Tmax1(Ep>10 MeV) – 14d09h
, Jmax1(Ep>10 MeV) – 6.7 /cm

2
.s.sr   

                          Tmax2(Ep>10 MeV) – 14d16h
, Jmax2(Ep>10 MeV) – 6.9 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 85 MeV 

                                                                                                       – Eqm2 = 50 MeV  
 

Sources: ● solar flare 14d01
h
47

m
, M2.3/1N, N10W54, АR10061 

Main X-ray burst 1-8 Ǻ: onset – 14d01
h
47

m
, max – 14d02

h
12

m
, Ф = 0.06 J/m

2
 

CME: 14d02
h
30

m
, V = 1309 km/s, ∆φ = 133

o
, dA = 282

 o
; 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2002 August 14  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2002 August 14  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES 10  

EPS >5 02
h
 09

h
/16

h
 26.5/44 2d  

EPS  >10 02
h
 09

h
/16

h
 6.7/6.9 2d  

EPS  >30 02
h
 09

h
/16

h
 0.3/0.12 1d  

EPS >50 02
h
 09

h
/16

h
 0.1/0.015 1d  

EPS >60 - 09
h
/ - 0.07/ - 1d  

EPS >100 - - - -  

POES 16  

MEPED >0.24 - 10
h
/16

h
 - /1720 2d  

MEPED >0.8 - 10
h
/16

h
 310 /1220 2d  

MEPED >2.5 - 10
h
/16

h
 170/630 2d  

MEPED >6.9 - 10
h
/16

h
 40/70 2d  

MEPED >16 - 11
h
/16

h
 5/2 1d  

MEPED >36 - 10
h
/16

h
 0.6 /0.4 1d  

MEPED >70 - 10
h
/16

h
 0.2/ - 1d  

MEPED >140 - - - -  

CORONAS F  

MKL >1. - 08
h
/ - 250/ - 2d  

MKL >14 - 08
h
/ - 2.7/ - 1d  

MKL >26 - 08
h
/ - 1.85/ - 1d  

MKL >50 - 08
h
/ - 0.46/ - 1d  
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ACE  

SIS >10 02
h
 09

h
/15

h
 9.5/23.8 2d  

SIS >30 02
h
 09

h
/15

h
 0.9/0.1 2d  

SOHO  

EPHIN (INT) >50 - 08
h
/ - 0.02/ - -  

 

Differential fluxes of protons for the event of 2002 August 14  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 03
h
 09

h
/16

h
 21.6/105 2.5d  

LION 2-6 03
h
 09

h
/16

h
 4.6/28.6 2d  

EPHIN 4-8 03
h
 09

h
/16

h
 8.6/77.9 2.5d  

EPHIN 8-25 03
h
 09

h
/16

h
 0.4/3.8 2.5d  

EPHIN 25-41 02
h
 07

h
 0.027/0.009 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 August 14  
 

2002         August 14                        ●                  AR10039                          To event 428  
 

Hα 6563 Å 0147 0201 0343 N09W54 1N EF 

1 – 12 keV 0147 0212 0246  M2.3 6.0E-2 

12-25 keV 021400 021422 023428  4238062 RHESSI 

6-12 keV 023428 023606 031500  1477953 RHESSI 

 
8.8 GHz 0201.0 0209.0 0210.0  1.66  

5 GHz 0149.0 0201.0 0308.0  2.04  

2.8 GHz 0143.0 0202.2 0259.0 U0.5 P2.8 2.26  

1.4 GHz 0144.0 0203.0 0000.0  2.08  

500 MHz 0145.0 0203.0 0245.0  1.81  

245 MHz 0152.0 0200.0 0223.0  2.88  

DS II 25-157 0157  0208  3  

DS III 25-140 0155  0158 G 1  

DS III 57-160 0157  0159 G 2  

DS V 25-144 0159  0205  3  
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15.4 GHz 0232.0 0235.0 0246.0  2.00  

8.8 GHz 0232.0 0235.0 0246.0 [U0.6 P8.8] 2.23  

5 GHz 0232.0 0235.0 0246.0  2.08  

2.7 GHz 0232.0 0235.0 0246.0  1.85  

1.4 GHz 0239.0 0239.0 ~0239.0  2.08  

610 MHz 0235.0 0235.0 ~0235.0  1.52  

245 MHz 0234.0 0239.0 0246.0  2.08  

DS III 25-180 0300  0304  1  

DS III 25-400 0304  0305 B 2  

 
CME WL 0230 1309 km/s -28.5 133˚ 282˚  
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Event 2002.08.17 – (2002-229)                                                                    № 429 
 

Particle event: To(Ep>10 MeV) – 17d00
h
 

                          Tmax(Ep>10 MeV) – 17d10h
, Jmax (Ep>10 MeV) – 1.7 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 70 MeV 
 

Sources: ● solar flare 16d11
h
11

m
, 2N/M5.2, S14E20, АR10069 

Main X-ray burst 1-8 Ǻ: onset – 16d11
h
32

m
, max – 16d12

h
32

m
, Ф = 0.16 J/m

2
  

CME: 16d12
h
30

m
; V= 1585 km/s, ∆φ = 360

o
, dA= 121

o
. 

▲SC 18d18
h
46

m
; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 August 17 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 August 17  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES 10  

EPS >5 00
h
 10

h
 9 2d  

EPS  >10 00
h
 10

h
 1.7 2d  

EPS  >30 00
h
 09

h
 0.12 1d  

EPS >50 - 09
h
 0.06 -  

EPS >60 - - - -  

EPS >100 - - - -  

ACE  

SIS >10 16d18
h
 09

h
 2.6 2d  

SIS >30 - - - -  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 2002 August 17  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 16d19
h
 08

h
 4.3 2d  

LION 2-6 16d19
h
 08

h
 1 2d  

EPHIN 4-8 16d18
h
 08

h
 3.7 2d  

EPHIN 8-25 16d18
h
 08

h
 0.23 2d  

EPHIN 25-41 16d18
h
 08

h
 0.0025 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

Tylka A.J., O.E. Malandraki, G. Dorrian et al., 2013.  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 August 17 
 

2002         August 16                               ●                   AR10069                 To event 429  
 

Hα 6563 Å 1111 1213 1409 S14E20 2N FH 

1 – 12 keV 1132 1232 1307  M5.2 1.6E-1 

50-100 keV 120604 122118 123156  20782080 RHESSI 

25 – 50 keV 133824 134654 140616  1091448 RHESSI 

 
15.4 GHz 1133.0 1135.0 1143.0  2.28  

8.8 GHz 1132.0 1135.0 1143.0 U0.4 P8.8 2.38  

5 GHz 1133.0 1135.0 0000.0  2.11  

2.7 GHz 1133.0 1136.0 1143.0  1.95  

1.4 GHz 1132.0 1135.0 1143.0  2.00  

610 MHz 1132.0 1134.0 1143.0  1.96  

410 MHz 1133.0 1135.0 1143.0  1.92  

204 MHz 1134.2 1135.3 1138.0  3.23  

DS II 45-65 1144  1147  2  

DS I 45-270 1156  ~1335 S,C 2  

DS III 25-95 1127  1128 B 2  

DS III 55-270 1133  1141 GG,C 2  

DS III 30-75 1143  1205 N 2  

DS III 25-270 1145  1150 GG,FS 2  

DS III 25-180 1149  1205 N 2  

DS DCIM 130-4000 1132  1145 S,P 3  

 
15.4 GHz 1133.0 1213.0 1441.0  3.00  

8.8 GHz 1132.0 1213.0 1428.0  3.28  

5 GHz 1133.0 1213.0 1448.0 P5 3.36  

2.7 GHz 1134.0 1214.0 1426.0  3.20  

1.4 GHz 1132.0 1217.0 1412.0  3.11  

DS II 100-600 1205  1317  3  

DS II 25-180 1206  1224  3  

DS IV 25-180 1205  1726  3  

DS III 25-270 1203  1215 GG,FS 2  

DS III 25-270 1215  ~1335 S 2  

DS CONT 45-270 1204  ~1335 GG,FS 2  

DS DCIM 100-4000 1208  1317 P,C,S 3  

 
CME  1230 1585km/s -67.1 360˚ 121˚  
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Event 2002.08.18 – (2002-230)                                                                        № 430 
 

Particle event: To(Ep>10 MeV) – 18d22
h
 

                          Tmax1(Ep>10 MeV) – 19d03h
, Jmax1(Ep>10 MeV) – 2.3 /cm

2
.s.sr  

                          Tmax2(Ep>10 MeV) – 19d12h
, Jmax2(Ep>10 MeV) – 1.8 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 75 MeV 

                                                                                                       – Eqm2 = 70 MeV  
 

Sources: ● solar flare 18d21
h
11

m
, 1N/M2.2, S10W20, АR10069 

Main X-ray burst 1–8 Ǻ: onset – 18d21
h
12

m
, max – 18d21

h
25

m
, Ф = 0.22 J/m

2
  

CME: 18d21
h
54

m
, V = 0682 km/s, ∆φ = 140

o
, dA = 202

o
. 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 August 18  
 

2002  ACE + GOES

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

230 231 232 233 234 235 236 237

DOY 2002

J
p

(G
O

E
S

),
fl
u

x
e

s

0,0001

0,001

0,01

0,1

1

10

100

J
p

(A
C

E
),

 f
lu

x
e

s

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 2002.08.18 Event 2002.08.20 Event 2002.08.22

 
 

2002, LION + EPHIN

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

230 231 232 233 234 235 236 237

DoY 2002

J
p
, 

/c
m

2
.s

.s
r.

M
e
V

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

J
p
, 

/c
m

2
.s

.s
r

0.75-2 MeV

 2-6 MeV

4-8 MeV

8-25 MeV

25-41 MeV

INT

2002.08.18 Event 2002.08.20 Event 2002.08.22

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2002 August 18  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES 10  

EPS >5 22
h
 19d03

h
/19d11

h
 11.3/9.8 2d  

EPS  >10 22
h
 19d03

h
/19d12

h
 2.3/1.8 2d  

EPS  >30 22
h
 19d02

h
/19d12

h
 0.3/0.1 1.5d  

EPS >50 22
h
 19d02

h
/19d12

h
 0.12/0.03 1.5d  

EPS >60 - - - -  

EPS >100 - - - -  

POES 16  

MEPED >0.24 - 19d07
h
/ - 3120/ - 2d  

MEPED >0.8 - 19d07
h
/ - 910/ - 2d  

MEPED >2.5 - 19d05
h
/ - 84/ - 2d  

MEPED >6.9 - 19d04
h
/ - 10/ - 2d  

MEPED >16 - 19d02
h
/ - 1.5/ - 1.5d  

MEPED >36 - 19d02
h
/ - 0.7/ - 1.5d  

MEPED >70 -  - - -  

MEPED >140 - - - -  

CORONAS F  

MKL >1. - 19d00
h
/ - 445/ - 2d  

MKL >14 - 19d00
h
/ - 1.6/ - 1.5d  

MKL >26 - 19d00
h
/ - 1.14/ - 1.5d  

MKL >50 - 19d00
h
/ - 0.46/ - 1.5d   
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ACE  

SIS >10 22
h
 19d02

h
/19d12

h
 3.5/2.25 2d  

SIS >30 22
h
 19d02

h
/19d11

h
 0.4/0.1 1d  

SOHO  

EPHIN (INT) >50 22
h
 19d02

h
/19d11

h
 0.015/0.05 -  

 

Differential fluxes of protons for the event of 2002 August 18  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 22
h
 19d01

h
/19d11

h
 22/25.2 2d  

LION 2-6 22
h
 19d01

h
/19d11

h
 1.6/2 2d  

EPHIN 4-8 22
h
 19d03

h
/19d11

h
 3.2/3.6 2d  

EPHIN 8-25 22
h
 19d03

h
/19d11

h
 0.2/0.21 2d  

EPHIN 25-41 22
h
 19d02

h
/19d11

h
 0.01/0.005 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 August 18 
 

2002         August 18                                ●                    AR10069             To event 430 
 

Hα 6563 Å 2111 2l21 2200 S10W20 1N FH 

1 – 12 keV 2112 2125 2137  M2.2 2.2E-2 

 
15.4 GHz 2115.0 2121.0 2131.0  3.00  

8.8 GHz 2113.0 2121.0 2134.0 U0.6 P8.8 3.41  

5 GHz 2113.0 2121.0 2132.0  3.28  

2.7 GHz 2114.0 2121.0 2130.0  2.83  

1.4 GHz 2114.0 2115.0 2125.0  2.66  

610 MHz 2113.0 2116.0 2124.0  2.60  

410 MHz 2113.0 2115.0 2123.0  2.73  

245 MHz 2111.0 2116.0 2139.0  2.72  
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DS II 28-180 2124  2155  1  

DS II 25-130 2124  2135  3  

DS IV 25-180 2136  0140  1  

DS IV 30-80 2142  2320  2  

DS III 25-2000 2110  2122 G 3  

DS III 25-80 2142  2142 B 1  

DS III 330-530 2144  2148 G 1  

DS III 25-500 2159  2203 G 2  

DS CONT 60-110 2135  >2400  3  

 
CME WL 2154 0682km/s 1.9 km/s

2 
140˚ 202˚  
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Event 2002.08.20 – (2002-232)                                                    и                    № 431 
 

Particle event: To(Ep>10 MeV) – 20d09
h
 

                          Tmax(Ep>10 MeV) – 20d10h
, Jmax (Ep>10 MeV) – 2.5 /cm

2
.s.sr *) 

                          Duration of the event – 1 day *) 

                          Quasimaximal energy of protons in the event – Eqm = 80 MeV 

                      *) Data from ACE (SIS)                              
 

Sources: ● solar flare 20d01
h
33

m
, M5.0/1B, S10W35, АR10069 

Main X-ray burst 1-8 Ǻ: onset – 20d01
h
33

m
, max – 20d01

h
40

m
, Ф = 0.12 J/m

2
  

CME: 20d01
h
54

m
;V = 0961 km/s, ∆φ = 360

o
,dA = 121

o
. 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 August 20  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 August 20  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)
-1

 

Dura-

tion 

Comments 

GOES 10  

EPS >5 09
h
 10

h
 0.7 2d  

EPS  >10 09
h
 10

h
 0.4 2d  

EPS  >30 08
h
 11

h
 0.07 2d  

EPS >50 08
h
 11

h
 0.05 2d  

EPS >60 - - - -  

EPS >100 - - - -  

METEOR  

CBM >5 09
h
 10

h
 17.3 1.2d  

CBM >15 09
h
 10

h
 3.2 1.2d  

CBM >25 09
h
 10

h
 0.5 0.7d  

CBM >40 09
h
 10

h
 0.2 0.7d  

BP >90 - - - -  

ChD >600 - - - -  

ACE  

SIS >10 09
h
 10

h
 2.5 1d  

SIS >30 08
h
 10

h
 0.5 1d  

SOHO  

EPHIN (INT) >50 08
h
 10

h
 0.3 1d  
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Differential fluxes of protons for the event of 2002 August 20 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 08
h
 14

h
 4.7 2d  

LION 2-6 08
h
 13

h
 0.75 2d  

EPHIN 4-8 08
h
 11

h
 2 2d  

EPHIN 8-25 08
h
 11

h
 0.2 2d  

EPHIN 25-41 08
h
 10

h
 0.03 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 August 20 
 

2002      August 20                                  ●                    AR10069               To event 431  
 

Hα 6563 Å 0135 0140 0202 S10W35 1B EF 

1 – 12 keV 0133 0140 0143  M5.0 1.2E-2 

25 – 50 keV 013044 014022 014836  6439679 RHESSI 

12 – 25 keV 014836 015022 015816  697067 RHESSI 

 
15.4 GHz 0149.0 0149.0 0151.0 U5 / 15 2.65  

8.8 GHz 0139.0 0140.0 0141.0  2.00  

5 GHz 0139.0 0139.0 0140.0  1.80  

2.8 GHz 0137.0 0139.5 0152.0  2.01  

1.4 GHz 0138.0 0139.0 0139.0  2.04  

610 MHz 0138.0 0139.0 0000.0  3.28  

410 MHz 0134.0 0139.0 0142.0  3.90  

245 MHz 0134.0 0139.0 0143.0  4.58  

200 MHz 0137.0 0139.0 0147.0  3.43  

DS III 25-1600 0134  0149 G 3  

 
8.8 GHz 0208.0 0209.0 0210.0  2.15  

5 GHz 0207.0 0209.0 0214.0 [P5] 2.28  

2.8 GHz 0204.0 0209.1 0230.0  2.15  

1.4 GHz 0208.0 0209.0 0210.0  1.77  

610 MHz 0209.0 0209.0 0210.0  1.84  

410 MHz 0209.0 0209.0 ~0209.0  1.73  

245 MHz 0210.0 0210.0 ~0210.0  1.71  

DS I 100-180 0247  0350 S 1  

DS III 57-160 0208  0209 G 3  

DS III 25-270 0208  0212 G 2  

DS III 57-1000 0210  0210 G 1  

DS III 57-130 0211  0212 G 2  
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15.4 GHz 0254.0 0255.0 0301.0  2.26  

8.8 GHz 0255.0 0257.0 0258.0  1.86  

200 MHz 0258.0 0258.0 0312.0  2.18  

DS I 100-180 0247  0350 S 1  

 
CME WL 0154 0961 km/s 1.7 km/s

2 
157˚ 210˚  
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Event 2002.08.22 – (2002-234)                                                                    № 432  
 

Particle event: To(Ep>10 MeV) – 22d03
h
 

                          Tmax(Ep>10 MeV) – 22d05h
, Jmax (Ep>10 MeV) – 16 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 450 MeV 
 

Sources: ● solar flare 22d01
h
47

m
, M5.4/2B, S07W62, АR10069 

Main X-ray burst 1-8 Ǻ onset – 22d01
h
47

m
, max – 22d01

h
57

m
, Ф = 0.033 J/m

2
 

CME: 22d02
h
06

m
; V -= 998 km/s, ∆φ = 360

o
, dA = 231

o
. 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 August 22  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 August 22  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h
 05

h
 18.3 2d  

EPS  >10 03
h
 05

h
 16 2d  

EPS  >30 03
h
 05

h
 7.4 2d  

EPS >50 03
h
 05

h
 3.9 2d  

EPS >60 03
h
 05

h
 2.9 2d  

EPS >100 03
h
 05

h
 1.2 2d  

METEOR  

CBM >5 03
h
 06

h
 15 2d  

CBM >15 03
h
 05

h
 9.5 2d  

CBM >25 03
h
 05

h
 6.5 2d  

CBM >40 03
h
 05

h
 4.4 2d  

BP >90 03
h
 05

h
 0.9 1.5d  

ChD >600 03
h
 05

h
 0.07 1d  

POES-16  

MEPED >0.24 - 05
h
 120 2d  

MEPED >0.8 - 05
h
 110 2d  

MEPED >2.5 - 05
h
 100 2d  

MEPED >6.9 - 05
h
 70 2d  

MEPED >16 - 05
h
 23 2d  

MEPED >36 - 05
h
 10 2d  

MEPED >70 - 05
h
 2.6 2d  

MEPED >140 - 05
h
 1 2d  
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CORONAS F   

MKL >1. - 05
h
 140 2d  

MKL >14 - 05
h
 15 2d  

MKL >26 - 05
h
 10 2d  

MKL >50 - 05
h
 5.5 2d  

ACE  

SIS >10 02
h
 04

h
 22.6 2d  

SIS >30 02
h
 04

h
 11 2d  

SOHO  

EPHIN (INT) >50 02
h
 04

h
 1.7 1d  
 

Differential fluxes of protons for the event of 2002 August 22  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 02
h
 06

h
 0.5 2d  

LION 2-6 02
h
 06

h
 0.17 2d  

EPHIN 4-8 02
h
 05

h
 1.23 2d  

EPHIN 8-25 02
h
 04

h
 0.75 2d  

EPHIN 25-41 02
h
 04

h
 0.19 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  

 

References:  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 August 22  
 

2002       August 22                                 ●                       AR10069             To event 432  
 

Hα 6563 Å 0151 0153 0225 S07W62 2B EF 

1 – 12 keV 0147 0157 0205  M5.4 3.3E-2 

50-100 keV 014508 015422 022212  9830232 RHESSI 
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15.4 GHz 0153.0 0156.0 0208.0  2.18  

8.8 GHz 0151.0 0156.0 0206.0  2.36  

5 GHz 0150.0 0151.0 0200.0 P5 2.71  

2.8 GHz 0136.0 0152.3 0240.0  2.46  

1.4 GHz 0150.0 0151.0 0153.0  2.46  

610 MHz 0150.0 0153.0 0154.0  2.48  

410 MHz 0139.0 0140.0 0140.0  2.18  

200 MHz 0153.0 0154.0 0155.0  1.78  

DS II 25-200 0156  0205  2  

DS IV 25-180 0209  0218  1  

DS IV 57-280 ~0210  >0358 FS 1  

DS III 57-1300 0151  0155 GG 3  

DS III 25-280 0151  0156 G 3  

DS III 57-130 0202  0203 G 3  

DS III 30-190 0206  0214 G 2  

 
CME WL 0206 0998 km/s -32.8km/s

2 
360˚ 153˚  
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Event 2002.08.24 – (2002-236) – GLE 64                                                  № 433 
 

Particle event: To(Ep> 10MeV) – 24d01
h
 

                          Tmax(Ep>10 MeV) – 24d03h
, Jmax (Ep>10 MeV) – 92 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm = 775 MeV 
 

Sources: ● solar flare 24d00
h
49

m
, X3.1/1F, S02W81, АR10069 

Main X-ray burst 1–8 Ǻ: onset – 24d00
h
49

m
, max – 24d01

h
12

m
, Ф = 0.46 J/m

2
; 

CME: 24d01
h
27

m
; V = 1913 km/s, ∆φ = 360

o
, dA = 270

o
 ; 

▲SC 26d11
h
31

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 August 24  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2002 August 24 
 

S/c,  

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)-1 

Dura-

tion 

Comments 

GOES-10  

EPS >5 01
h
 03

h
 96 4d  

EPS  >10 01
h
 03

h
 92 4d  

EPS  >30 01
h
 03

h
 87 4d  

EPS >50 01
h
 02

h
 56 3.5d  

EPS >60 01
h
 02

h
 47 3.5d  

EPS >100 01
h
 02

h
 26 3.5d  

METEOR  

CBM >5 02
h
 03

h
 187 4d  

CBM >15 02
h
 03

h
 134 4d  

CBM >25 02
h
 03

h
 100 3d  

CBM >40 02
h
 03

h
 73 3d  

BP >90 02
h
 03

h
 7.1 2.5d  

ChD >600 02
h
 03

h
 1.43 2d  

POES-16  

MEPED >0.24 -
 -

 - -  

MEPED >0.8 -
 -

 - -  

MEPED >2.5 -
 -

 - -  

MEPED >6.9 - 04
h
 730 4d  

MEPED >16 - 04
h
 190. 4d  

MEPED >36 - 03
h
 96 3.5d  

MEPED >70 - 02
h
 25 3.5d  

MEPED >140 - 02
h
 10 3.5d  
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CORONAS F   

MKL >1. - 05
h
 560 4d  

MKL >14 - 05
h
 128 3.5d  

MKL >26 - 05
h
 85 3.5d  

MKL >50 - 05
h
 32.5 3.5d  

ACE  

SIS >10 01
h
 03

h
 146. 4d  

SIS >30 01
h
 03

h
 100 4d  

SOHO  

EPHIN (INT) >50 01
h
 02

h
 48 2.5d  

BALLOОNS  

Mi >183 - 07
h
06

m
-08

h
06

m
 0.76 -  

Mi >359 - 07
h
06

m
-08

h
06

m
 0.27 -  

Mi >647 - 07
h
06

m
-08

h
06

m
 0.15 -  

NM   

Network >500 01
h
 02

h
 0.66 -  

 

Differential fluxes of protons for the event of 2002 August 24  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 01
h
 04

h
 0.65 4d  

LION 2-6 01
h
 04

h
 0.67 4d  

EPHIN 4-8 01
h
 04

h
 2.5 4d  

EPHIN 8-25 01
h
 03

h
 1.8 4d  

EPHIN 25-41 01
h
 02

h
 1.3 4d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

References:  

Struminsky A.B., 2003. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

 

 

 

 
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 August 24  
 

2002        August 24                          ●                AR10069               To event 433  
 

Hα 6563 Å 0055 0103 0123 S02W81 1F F 

1 – 12 keV 0049 0112 0131  X3.1 4.6E-1 

50–100 keV 004348 005730 005828  4036893 RHESSI 

25–50 keV 012824 012954 023428  51893096 RHESSI 

4–7 MeV      SONG F 
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15.4 GHz 0052.0 0100.0 0221.0 U1.4/15 4.26  

8.8 GHz 0051.0 0104.0 0219.0  4.11  

5 GHz 0050.0 0109.0 0219.0  3.77  

2.7 GHz 0050.0 0102.0 0207.0  3.08  

1.4 GHz 0054.0 0056.0 0146.0  2.62  

500 MHz 0053.0 0105.0 0119.0  2.88  

245 MHz 0101.0 0102.0 0128.0  2.45  

DS II 25-180 0101  0114  2  

DS IV 25-180 0115  0136  1  

DS III 60-1600 0101  0103 G 1  

DS III 57-180 0101  0104 G 3  

DS III 57-520 0104  0107 G 2  

DS CONT 57-200 ~0108  0135  1  

 
CME WL 0127 1913 km/s 32.8km/s

2 
360˚ 270˚  
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Event 2002.09.06 – (2002-249)                                                                      № 434 
 

Particle event: To(Ep>10 MeV) – 06d06
h
 

                          Tmax1(Ep>10 MeV) – 06d14
h
, Jmax1(Ep>10 MeV) – 3 /cm

2
.s.sr  

                          Tmax2(Ep>10 MeV) – 07d17
h
, Jmax2(Ep>10 MeV) – 67 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 80 MeV 

                                                                                                       – Eqm2 = 175 MeV  
 

Sources: ๏ solar flare 05d16
h
18

m
, C5.2/SF, N12E28, АR10102 

Main X-ray burst 1-8 Ǻ: onset – 05d16
h
18

m
, max – 05d17

h
 06

m
, Ф = 0.016 J/m

2
 

CME: 05d16
h
54

m
; V = 1748 km/s, ∆φ = 360

o
, dA = 114

o
   

▲SC 07d16
h
38

m
 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 September 06  
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2002, LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2001 September 06 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)
-1

 

Dura-

tion 

Comments 

GOES 10  

EPS >5 06
h
 14

h
/07d17

h
 6.6/360 3d  

EPS  >10 06
h
 14

h
/07d17

h
 3/67 3d  

EPS  >30 07
h
 13

h
/07d16

h
 0.14/1.9 3d  

EPS >50 07
h
 13

h
/07d16

h
 0.05/0.33 2d  

EPS >60 07
h
 13

h
/07d16

h
 0.04/0.2 2d  

EPS >100 07
h
 - /07d16

h
 - /0.04 1d  

METEOR  

CBM >5 - - /07d17
h
 - /16 2d  

CBM >15 - - /07d17
h
 - /4.6 2d  

CBM >25 - - /07d17
h
 - /0.83 1d  

CBM >40 - - /07d17
h
 - /0.17 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES 16  

MEPED >0.24 - 16
 h
/07d18

h
 -/59300 3d  

MEPED >0.8 - 16
 h
/07d18

h
 -/29600 3d  

MEPED >2.5 - 16
 h
/07d18

h
 -/7870 3d  

MEPED >6.9 - 16
 h
/07d18

h
 -/790 2d  

MEPED >16 - 16
 h
/07d18

h
 2/30 2d  

MEPED >36 - 16
 h
/07d18

h
 -/1.5 1d  

MEPED >70 - - - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 18
 h
/07d18

h
 33/8150 3d  

MKL >14 - 18
 h
/07d18

h
 1.5/6.4 2d  

MKL >26 - 18
 h
/07d18

h
 1.14/3.9 2d  

MKL >50 - 18
 h
/07d18

h
 0.5/1.14 1d  

ACE  

SIS >10 03
h
 13

h
/07d16

h
 5.5/72.5 3d  

SIS >30 05
h
 13

h
/07d15

h
 0.4/3.8 2d  

SOHO  

EPHIN (INT) >50 - 18
h
/07d15

h
 0.03/0.25 0.3d  
 

Differential fluxes of protons for the event of 2001 September 06 
 

S/c, 

instru-ments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 05d23
h
 17

h
/07d16

h
 1.5/285 4d  

LION 2-6 05d23
h
 17

h
/07d16

h
 0.58/46 4d  

EPHIN 4-8 05d22
h
 16

h
/07d15

h
 2.7/178 4d  

EPHIN 8-25 05d22
h
 16

h
/07d15

h
 0.44/12.2 4d  

EPHIN 25-41 05d22
h
 15

h
/07d15

h
 0.016/0.21 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 September 06  
 

2002         September 05                       ๏                     AR10102           To event 434  
 

Hα 6563 Å 1630 1645 1745 N12E28 SF FU 

DSF  ~1631  ~1734 N08E31 06º  

1 – 12 keV 1618 1706 1735  C5.2 1.6E-2 

6-12 keV 170620 170702 173008  121416 RHESSI 
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2.7 GHz 1632.0 1632.0 ~1632.0  1.59  

1.4 GHz 1630.0 1634.0 1635.0  1.74  

610 MHz 1629.0 1635.0 1643.0 P0.6 2.20  

410 MHz 1631.0 1634.0 1636.0  2.15  

DS II 40-250 1633  1647  2  

DS I 200-350 ~1710  ~1733 S,N 1  

DS III 40-65 1628  1628 B 2  

DS CONT 25-180 1635  0429  1  

DS DCIM 320-700 1632  1637  2  

 
CME WL 1654 1748 km/s 43.0 km/s

2 
360˚ 114˚  
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Event 2002.11.09 – (2002-313)                                                                        № 435 
 

Particle event: To(Ep>10 MeV) – 09d17
h
 

                          Tmax1(Ep>10 MeV) – 10d02h
, Jmax1(Ep>10 MeV) – 150 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 10d13h
, Jmax2(Ep>10 MeV) – 40 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 160 MeV 

                                                                                                   – Eqm2 = 145 MeV  
 

Sources: ● solar flare 09d13
h
08

m
, M4.6/2B, S04W29, АR10180  

   Ø solar flare 10d03
h
 04

m
, M2.4/2N, S12W37, АR10180 

Main X-ray burst 1-8 Ǻ: onset – 09d13
h
08

m
, max – 09d13

h
23

m
, Ф = 0.048 J/m

2
  

CME: 09d13
h
32

m
; V = 1838 km/s, ∆φ = 360

o
, dA = 233

o
. 

▲SC 09d17
h
51

m
; ▲09d18

h
49

m
; ▲11d12

h
31

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2002 November 09  
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2002, LION + EPHIN
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2002 November 09 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm2.s.sr)
-1

 

Dura-

tion 

Comments 

GOES-10  

EPS >5 17
h
 10d02

h
/10d13

h
 324/135 2d  

EPS  >10 17
h
 10d02

h
/10d13

h
 150/40 2d  

EPS  >30 17
h
 10d01

h
/10d13

h
 8.7/1.6 2d  

EPS >50 17
h
 10d02

h
/10d13

h
 1.2/0.32 1d  

EPS >60 17
h
 10d02

h
/10d13

h
 0.6/0.26 1d  

EPS >100 17
h
 10d02

h
/10d13

h
 0.07 /0.08 1d  

METEOR  

CBM >5 13
h
 10d05

h
/ - 104/ - 3d  

CBM >15 13
h
 10d05

h
/ - 34/ - 2d  

CBM >25 13
h
 10d05

h
/ - 7.3/ - 2d  

CBM >40 13
h
 10d05

h
/ - 1.2/ - 2d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 10d06
h
/10d22

h
 - /2120 3d  

MEPED >0.8 - 10d06
h
/10d22

h
 1330/1530 2d  

MEPED >2.5 - 10d05
h
/10d22

h
 1110/810 2d  

MEPED >6.9 - 10d02
h
/10d22

h
 690/210 2d  

MEPED >16 - 10d02
h
/10d22

h
 80/7 1d  

MEPED >36 - 10d02
h
/10d22

h
 4/1 1d  

MEPED >70 -
 -

 - /0.3 1d  

CORONAS F  

MKL >1. - 10d05
h
/10d22

h
 1530/2150 2d  

MKL >14 - 10d02
h
/10d22

h
 40/30 1d  

MKL >26 - 10d02
h
/10d22

h
 25//2 1d  

MKL >50 - 10d02
h
/10d22

h
 7.4/0.64 1d  
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ACE  

SIS >10 15
h
 10d02

h
/10d13

h
 270/53 2d  

SIS >30 15
h
 10d02

h
/10d13

h
 13.5/1.7 1d  

SOHO  

EPHIN (INT) >50 15
h
 10d03

h
/10d15

h
 0.38/0.16 2d  

 

Differential fluxes of protons for the event of 2002 November 09 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 17
h
 10d03

h
/10d15

h
 29.5/98.4 3d  

LION 2-6 17
h
 10d03

h
/10d15

h
 16.7/30.5 3d  

EPHIN 4-8 15
h
 10d03

h
/10d14

h
 127/179 3d  

EPHIN 8-25 14
h
 10d03

h
/10d14

h
 22/13 2d  

EPHIN 25-41 14
h
 10d03

h
/10d14

h
 0.62/0.13 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

References:  

Struminsky A., 2003. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Struminsky A.B., 2007. 
 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2002 November 09  
 

2002     November 09                       ●                        AR10180                      To event 435 
 

Hα 6563 Å 1309 1322 1428 S12W29 M4.6/2B FU 

1 – 12 keV 1308 1323 1336  M4.6 4.8E-2 

100–300 keV 130712 132150 132840  9681024 RHESSI 

25 – 50 keV 1400 140534 140932  172848 RHESSI 

12 – 25 keV 140932 141134 14262  140472 RHESSI 

 
15.4 GHz 1312.0 1317.0 0000.0  2.28  

9.5 GHz 1310.0 1321.2 1328.1 U0.6 [P2.7 U5] P9.5 2.78  

5 GHz 1311.0 1312.0 0000.0  2.30  

2.7 GHz 1310.0 1316.0 0000.0  2.70  

1.4 GHz 1311.0 1316.0 0000.0  2.52  

610 MHz 1311.0 1311.0 ~1311.0  1.46  

410 MHz 1312.0 1314.0 0000.0  2.11  

245 MHz 1309.0 1312.0 0000.0  2.59  

DS II 25-85 1317  1337  2  

DS IV 25-180 1307  1353  2  

DS IV 100-4000 1308  1324 P,F 3  

DS III 25-180 1402  1405  1  

DS DCIM 800-2000 1307  1330 GG,F,S,P 2  

DS DCIM 2000-4500 1310  1328 GG 2  

 
CME WL 1332 1838km/s 35.4 km/s

2 
360˚ 233˚  
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2002         November 10                          Ø                  AR10180                   To event 435 

 

Hα 6563 Å 0307 0314 0358 S12W37 2N FU 

1 – 12 keV 0304 0321 0335  M2.4 3.0E-2 

100-300 keV 030520 031654 035508  7302648 HESSI 

 
15.4 GHz 0311.0 0312.0 0313.0  2.20  

8.8 GHz 0309.0 0311.0 0315.0  2.66  

5 GHz 0308.0 0311.0 0317.0 U0.5 P5 2.85  

2.8 GHz 0301.0 0311.3 0333.0  2.75  

500 MHz 0307.0 0311.0 0321.0  1.65  

200 MHz 0307.0 0309.0 0317.0  2.00  

DS II  0314  0325 25-180 3  

DS II FN 0317  0323 18-50 3  

DS II FN 0320  0334 18-80 3  

DS II SH 0320  0334 40-160 3  

DS III GG 0307  0313 18-800 3  

DS III G 0313  0319 23-480 1  

DS CONT  0325  0335 25-180 1  

 
CME  0330 1670km/s 35.4 km/s

2 
360° 316°  
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Event 2003.05.28 – (2003-148)                                                                     № 436  
 

Particle event:  To(Ep>10 MeV) – 28d04
h 

                                       
Tmax1(Ep>10 MeV) – 28d11h

,  Jmax1(Ep>10 MeV) – 2 /cm
2
.s.sr 

                          Tmax2(Ep>10 MeV) – 29d16h
,  Jmax2(Ep>10 MeV) – 77 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 170 MeV 

                                                                                                   – Eqm2 = 175 MeV   
 

Sun source: ● solar flare 27d22
h
56

m
, X1.3/2B, S06W20, АR10365* 

                        solar flare 28d00
h
 27

m
, X3.6/2B, S06W20, АR10365* 

                    Ø solar flare 29d00
h
 20

m
, X1.3/2B, S06W37, АR10365 

Main X-ray burst 1-8 Ǻ: onset – 27d22
h
56

m
, max – 27d23

h
07

m
, Ф = 0.071 J/m

2
 

                                                 – 28d00
h
 17

m
, max – 28d00

h
27

m
, Ф = 0.28 J/m

2
 

CME: 27d23
h
50

m
, V = 0964 km/s, Δφ = 360

o
, dA = 067

o
  

CME: 28d00
h
50

m
, V = 1366 km/s, Δφ = 360

o
, dA = 292

o
   

▲SC: 29d12
h
24

m
  

*One flare event with two X-ray bursts  
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 May 28  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2003 May 28 
 

S/c, 
instruments 

Eр, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr)

-1
 

Dura-
tion 

Comments 

GOES-10  

EPS >5 04
h
 28d11

h
/29d16

h
 8.7/405 3d  

EPS >10 04
h
 28d11

h
/29d16

h
 2/77 3d  

EPS >30 03
h
 28d11

h
/29d16

h
 0.5/2 3d  

EPS >50 03
h
 28d11

h
/29d16

h
 0.3/0.62 3d  

EPS >60 03
h
 28d11

h
/29d16

h
 0.25/0.52 2d  

EPS >100 06
h
 28d11

h
/29d16

h
 0.1/0.42 2d  

METEOR  

CBM >5 03
h
36

m
 - /29d16

h
 3.1 1d  

CBM >10 03
h
36

m
 - /29d16

h
 1.3 1d  

CBM >25 03
h
36

m
 - /29d16

h
 0.53 1d  

CBM >40 03
h
36

m
 - /29d16

h
 0.33 1d  

BP >90 03
h
36

m
 - /29d16

h
 0.07 1d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 28d11
h
/29d16

h
 61/1.8·10

4
 3d  

MEPED >0.8 - 28d11
h
/29d16

h
 28/7·10

3
 3d  

MEPED >2.5 - 28d11
h
/29d16

h
 9.2/2·10

3
 3d  

MEPED >6.9 - 28d11
h
/29d16

h
 3/320 3d  

MEPED >16 - 28d11
h
/29d16

h
 0.8/16 3d  

MEPED >36 - 28d11
h
/29d16

h
 0.4/0.7 3d  

MEPED >70 - - - -  
MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 28d11
h
/29d16

h
 25/7.2·10

3
 3d  

MKL >14 - 28d11
h
/29d16

h
 1.5/6.4 3d  

MKL >26 - 28d11
h
/29d16

h
 0.7/2.3 3d  

MKL >50 - 28d11
h
/29d16

h
 0.5/0.9 3d  

ACE  

SIS >10 04
h
 28d11

h
/29d16

h
 2.8/70 2.5d  

SIS >30 03
h
 28d11

h
/29d16

h
 1.2/2.5 2.5d  

SOHO  

EPHIN INT >50 01
h
 28d11

h
/29d16

h
 0.1/0.4 2d  

 

Differential fluxes of protons for the event of 2003 May 28 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO       

LION 0.75-2 06
h
 28d11

h
/29d16

h
 40.5/428 2d  

LION 2-6 06
h
 28d11

h
/29d16

h
 6.5/62.7 2d  

EPHIN 4-8 05
 h
 28d11

h
/29d16

h
 5.4 /180 2d  

EPHIN 8-25 02
 h
 28d11

h
/29d16

h
 0.12 /9.2 2d  

EPHIN 25-41 01
 h
 28d11

h
/29d16

h
 0.013 /0.09 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 May 28  
 

2003        May 28                                   ●                      AR10365                        To event 436 
 

Hα 6563 Å 2258 0047 0245 S06W20 2B EFHTU 

1 – 12 keV 2256 2307 2313  X1.3 7.1E-2 

1 – 12 keV 0017 0027 0039  X3.6 2.8E-1 

6–12 keV 230532 230610 231020  377798 RHESSI 

6–12 keV 231020 231642 232656  299981 RHESSI 

6–12 keV 23:25:56 23:27:50 23:30:20  28274 RHESSI 

6–12 keV 23:30:20 23:35:02 23:36:56  32609 RHESSI 

6–12 keV 23:36:56 23:38:30 23:41:48  28879 RHESSI 

25–50 keV 23:41:48 23:43:46 23:47:32  287482 RHESSI 

6–12 keV 23:47:32 23:48:38 23:49:20  10231 RHESSI 

6–12 keV 00:01:12 00:01:42 00:03:44  20241 RHESSI 

6–12 keV 00:42:32 00:43:22 00:45:24  1956 RHESSI 

25-50 keV 00:45:24 01:03:34 01:45:12    9968246 RHESSI 

50–150 keV 00:21  00:29   SONG F 

4–7 MeV  >0021    SONG F 
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15.4 GHz 2301.0 2306.0 2318.0  3.08  

8.8 GHz 2259.0 2305.0 2327.0 P0.6 U1.4 P5-9 3.32  

5 GHz 2259.0 2306.0 2326.0  3.32  

2.8 GHz 2248.0 2306.8 2345.0  2.97  

1.4 GHz 2300.0 2301.0 2321.0  2.53  

610 MHz 2300.0 2309.0 2332.0  3.72  

410 MHz 2259.0 2304.0 2336.0  3.59  

245 MHz 2259.0 2303.0 2336.0  3.45  

DS II 50-300 2302  2310 F,N 3  

DS II 25-180 2306  2316  3  

DS IV 200-1400 2301  2317 F,S 2  

DS IV 25-180 2311  0145  2  

DS III 20-1400 2300  2307 GG 3  

 
15.4 GHz 0020.0 0023.0 0107.0 U1.4-2.8 / 15.4 3.76  

8.8 GHz 0019.0 0024.0 0109.0  3.72  

5 GHz 0020.0 0025.0 0154.0  3.57  

2.8 GHz 0013.0 0022.9 0036.0  3.29  

1.4 GHz 0021.0 0023.0 0121.0  3.32  

610 MHz 0021.0 0027.0 0124.0  4.91  

410 MHz 0021.0 0043.0 0207.0  4.72  

245 MHz 0022.0 0022.0 0139.0  5.85  

DS II 25-180 0026  0033  3  

DS IV 40-1600 0022  0241 F,S 3  

DS III 18-1800 0022  0027 G 3  

 
8.8 GHz 0228.0 0245.0 0248.0  1.87  

5 GHz 0218.0 0222.0 0246.0  1.94  

2.7 GHz 0218.0 0222.0 0225.0  2.00  

1.4 GHz 0215.0 0222.0 0229.0  2.23  

610 MHz 0207.0 0217.0 0239.0  4.00  

410 MHz 0207.0 0217.0 0300.0  4.68  

245 MHz 0207.0 0217.0 0300.0 0.2 \ 8.8 4.71  

 
ºn      Mauna Kea, Norikura 

 
CME WL 2350 0964 km/s -9.6 km/s

2 
360˚ 300˚ 2350 

CME WL 0050 1366 km/s 25.9 360 292 0050 
 

* One flare event with two X-ray bursts 
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2003         May 29                              Ø                     AR10365                      To event 436  
 

Hα 6563 Å 0020 0105 0223 S06W37 2B FU 

1 – 12 keV 0051 0105 0112  X1.3 6.8E-2 

6-12 keV 004232 004322 004524  1956 RHESSI 

25-50 keV 004524 010334 014512  9968246 RHESSI 

12-25 keV 022040 022046 022440  106590 RHESSI 

 
15.4 GHz 0059.0 0105.0 0213.0  3.34  

8.8 GHz 0058.0 0105.0 0217.0 [P0.4] U2.7 P8.8 3.53  

5 GHz 0058.0 0105.0 0217.0  3.40  

2.7 GHz 0058.0 0105.0 0213.0  2.91  

1.4 GHz 0058.0 0156.0 0158.0  3.23  

610 MHz 0058.0 0152.0 0215.0  3.94  

410 MHz 0059.0 0152.0 0212.0  4.51  

245 MHz 0058.0 0150.0 0222.0  4.49  

DS II 30-90 0106  0111 F,N 3  

DS IV 40-1800 0058  0213 F,S 2  

DS III 18-1000 0100  0106 G 3  

DS III 18-90 0108  0111 G 3  

DS III 30-300 0213  0216 G 3  

DS UNCLF 40-120 0113  0116  2  

        
CME WL 0051 1237 km/s -22.3km/s

2 
360˚ 260˚  
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Event 2003.05.31 – (2003-151)                                                                       № 437  
 

Particle event: To(Ep>10 MeV) – 31d03
h
 

                          Tmax(Ep>10 MeV) – 31d06h
,  Jmax (Ep>10 MeV) – 15.6 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – E qm = 415 MeV 
 

Sources: ● solar flare 31d02
h
13

m
, M9.3/2В, S07W65 АR10365 

Main x-ray burst 1-8 Ǻ: onset – 31d02
h
 13

m
, max – 31d02

h
24

m
, Ф = 0.085 Jo.m

-2
 

CME: 31d02
h
30

m
, V = 1835 km/s, Δφ = 360

o
, dA = 256º 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 May 31  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 

2003 - GOES + ACE

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

1,E+05

147 148 149 150 151 152 153 154

DoY 2003

J
p

(G
O

E
S

),
 /
c
m

2
.s

.s
r 

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

J
p

(A
C

E
),

 /
c
m

2
.s

.s
r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV 

>30 MeV

Event 2003.05.31

max

SOHO (LION + EPHIN) 2003

1,E-06

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

147 148 149 150 151 152 153 154

DoY 2003

J
p
, 

/c
m

2
.s

.s
r.

M
e
V

1,E-01

1,E+00

1,E+01

1,E+02

J
p
(I

N
T

),
 /

c
m

2
.s

.s
r

Ep 0.75-2 MeV

Ep 2-6 MeV

Ep 4-8 MeV

Ep 8-25 MeV

Ep 25-41 MeV

INT Ep >50

MeV 

Event 2003.05.28 - (2003-148)
Event 2002.05.31

max

max

List 2003



535 

 

Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2003 May 31 
 

S/c, 
instruments 

Eр, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr)

-1
 

Dura-
tion 

Comments 

GOES-10  

EPS >5 03
h
 06

h
 32.2 2d  

EPS >10 03
h
 06

h
 15.6 2d  

EPS >30 03
h
 06

h
 4.8 2d  

EPS >50 03
h
 04

h
 2.3 2d  

EPS >60 03
h
 04

h
 1.7 2d  

EPS >100 03
h
 04

h
 0.72 1d  

METEOR  

CBM >5 04
h
 05

h
 22 2d  

CBM >10 04
h
 05

h
 10 1.5d  

CBM >25 04
h
 05

h
 4.5 1d  

CBM >40 04
h
 05

h
 2.7 1d  

BP >90 04
h
 04

h
 0.5 1d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 16
h
 6·10

3
 2d  

MEPED >0.8 - 16
h
 1.2·10

3
 2d  

MEPED >2.5 - 16
h
 220 2d  

MEPED >6.9 - 08
h
 32 2d  

MEPED >16 - 06
h
 15 2d  

MEPED >36 - 06
h
 7.5 2d  

MEPED >70 - 04
h
 1.2 1d  

MEPED >140 - 04
h
 0.4 1d  
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CORONAS F   

MKL >1. - 08
h
 420 2d  

MKL >14 - 07
h
 7.3 2d  

MKL >26 - 05
h
 5.4 2d  

MKL >50 - 05
h
 2.6 1d  

ACE       

SIS >10 03
h
 05

h
 25.5 2d  

SIS >30 03
h
 06

h
 9 2d  

SOHO  

EPHIN INT >50 03h 05h 1.65 1d  

 

Differential fluxes of protons for the event of 2003 May 31  
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 08
h
 13

h
 40 5d  

LION 2-6 08
h
 13

h
 7 5d  

EPHIN 4-8 05
h
 10

h
 22.8 5d  

EPHIN 8-25 05
h
 09

h
 1.2 4d  

EPHIN 25-41 03
h
 05

h
 0.15 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 May 31 
 

2003         May 31                             ●                      AR10365                      To event 437  
 

Hα 6563 Å 0218 0223 0338 S07W65 2B U 

1 – 12 keV 0213 2224 0240  M9.3 8.5E-2 

100 – 300 keV 022536 022702 023416  15794196 RHESSI 

12-25 keV 030048 030118 031840  630884 RHESSI 

12-25 keV 031840 031958 032444  112050 RHESSI 
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15.4 GHz 0217.0 0222.0 0247.0 [U2.7]/15.4 3.93  

8.8 GHz 0216.0 0223.0 0251.0  3.90  

5 GHz 0216.0 0224.0 0248.0  3.61  

2.7 GHz 0216.0 0225.0 0247.0  3.18  

1.4 GHz 0217.0 0224.0 0234.0  3.26  

610 MHz 0218.0 0220.0 0238.0  3.43  

410 MHz 0220.0 0226.0 0248.0  3.30  

245 MHz 0214.0 0222.0 0249.0  4.36  

DS II 35-180 0223  0235 S,H 3  

DS II 75-180 0223  0000  3  

DS IV 35-1800 0218  0254  2  

DS III 350-1000 0220  0221 G 2  

DS III 18-300 0221  0223 G 3  

DS V 25-180 0220  0227  3  

 
CME WL 0230 1835 km/s -2.4 km/s

2 
360˚ 256˚  
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Event 2003.06.18 – (2003-169)                                                                      № 438 
 

Particle event:   To(Ep>10MeV) – 18d08
h
 

                          Tmax (Ep>10MeV) – 20d06h
, Jmax (Ep>10MeV) – 10.2 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 180 MeV 
 

Sun source: ๏ solar flare 17d22
h
 27

m
, M6.8/...,  s12e60*, АR10368 

Main X-ray burst 1-8 Ǻ: onset – 17d22
h
27

m
, max – 17d22

h
55

m
, Ф = 0.096 Jo.m

-2
 

CME: 17d23
h
18

m
,  V =1813 km/s, Δφ = 360

o
, dA = 117º 

ΔSC 18d05
h
12

m
  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 June 18  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2003 June 18  
 

S/c, 
instruments 

Eр, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr)

-1
 

Dura-
tion 

Comments 

GOES-10  

EPS >5 06
h
 19d05

h
 48 3d  

EPS >10 06
h
 19d05

h
 10.2 3d  

EPS >30 06
h
 19d05

h
 0.23 3d  

EPS >50 06
h
 19d05

h
 0.1 3d  

EPS >60 06
h
 19d05

h
 0.09 3d  

EPS >100 06
h
 19d05

h
 0.06 3d  

POES-16  

MEPED >0.24 - 19d05
h
 1400 2d  

MEPED >0.8 - 19d05
h
 800 2d  

MEPED >2.5 - 19d05
h
 340 2d  

MEPED >6.9 - 19d05
h
 70 2d  

MEPED >16 - 19d05
h
 3 2d  

MEPED >36 - - - 2d  

MEPED >70 - - - 1d  

MEPED >140 - - - 1d  

CORONAS F  

MKL >1. - 19d05
h
 471 2d  

MKL >14 - 19d05
h
 1.2 2d  

MKL >26 - 19d05
h
 0.25 2d  

MKL >50 - 19d05
h
 0.21 1d  

ACE  

SIS >10 07
h
 19d05

h
 15 3d  

SIS >30 07
h
 19d05

h
 0.2 1d  

SOHO  

EPHIN INT >50 - - - -  
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Differential fluxes of protons for the event of 2003 June 18 
 

S/c, 
instruments 

∆Е, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr.MeV)

-1
 

Dura-
tion 

Comments 

SOHO  

LION 0.75-2 06
h
 19d05

h
 22.4 8d  

LION 2-6 06
h
 19d05

h
 6 8d  

EPHIN 4-8 06
h
 19d05

h
 18.9 8d  

EPHIN 8-25 06
h
 19d05

h
 1.2 8d  

EPHIN 25-41 06
h
 19d03

h
 0.07 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 June 18 
 

2003     June 17                                     ●                     AR10386                 To event 438  
 

Hα 6563 Å No Flare Patrol s12e53   

1 – 12 keV 2227 2255 2312  M6.8 9.6E-2 

50-100 keV 222232 224946 230716  35645838 RHESSI 

 
15.4 GHz 2241.0 2253.0 2312.0  3.40  

8.8 GHz 2239.0 2253.0 2316.0  3.53  

5 GHz 2238.0 2253.0 2318.0 U0.6 P5 3.57  

2.7 GHz 2239.0 2254.0 2322.0  3.32  

1.4 GHz 2238.0 2245.0 2322.0  2.80  

610 MHz 2239.0 2246.0 2329.0  2.71  

410 MHz 2239.0 2315.0 2334.0  2.79  

245 MHz 2243.0 2245.0 2334.0  3.08  

DS II  2248  2300  2  

DS II  2255  2256  3  

DS IV  2243  2336  2  

DS III B 2244  2244 B 3  

DS III GG 2245  2259 GG 2  

 
CME WL 2318 1825 km/s -2.9 km/s

2 
360˚ 117˚  

* − probable localization of the flare event  
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Event 2003.10.26 – (2003-299)                                                                       № 439 
 

Particle event: To(Ep>10 MeV) – 26d18
h
 

                          Tmax1(Ep>10 MeV) – 26d20h
, Jmax1(Ep>10 MeV) – 230 /cm

2
.s.sr 

                          Tmax2(Ep>10 MeV) – 27d02h
, Jmax2(Ep>10 MeV) – 360 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 340 MeV 

                                                                                                   – Eqm2 = 400 MeV 
 

Sources: ● solar flare 26d17
h
21

m
, X1.2/1N, N02W38 АR10484 

               Ø solar flare 27d09
h
21

m
, M5.0/SF,  S15E26 АR10486 

Main X-ray burst 1-8 Ǻ: onset – 26d17
h
21

m
, max – 26d18

h
19

m
, Ф = 0.63 J/m

2
 

CME: 26d17
h
54

m
; V = 1754 km/s; ∆φ = 171º; dA = 235º 

▲SC 26d19
h
08

m
;  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2003 October 26  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

 

Integral fluxes of protons for the event of 2003 October 26 
 

S/c, instruments Eр, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr)

-1
 

Dura-
tion 

Comments 

GOES-10  

EPS >5 18
h
 20

h
/27d02

h
 354/758 2d  

EPS >10 18
h
 20

h
/27d02

h
 230/360 2d  

EPS >30 18
h
 20

h
/27d02

h
 30.3/38 2d  

EPS >50 18
h
 20

h
/27d02

h
 5.9/7.3 2d  

EPS >60 18
h
 19

h
/27d02

h
 2.5/3.7 2d  

EPS >100 18
h
 19

h
/27d02

h
 0.46/0.83 2d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - 
-
 - -  

MEPED >2.5 - 19
h
/27d04

h
 1.8·10

3
/1.3·10

3
 2d  

MEPED >6.9 - 19
h
/27d04

h
 1.4·10

3
/520 2d  

MEPED >16 - 19
h
/27d04

h
 230/240 2d  

MEPED >36 - 19
h
/27d04

h
 30/35 2d  

MEPED >70 - 19
h
/27d04

h
 2/2.2 2d  

MEPED >140 - - /27d04
h
 - /0.6 2d  

CORONAS F  

MKL >1. - 23
h
/27d05

h
 2.2·10

3
/1.4·10

3
 2d  

MKL >14 - 23
h
/27d05

h
 240/220 2d  

MKL >26 - 22
h
/27d05

h
 125/120 2d  

MKL >50 - 22
h
/27d05

h
 40/17 2d  
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ACE  

SIS >10 17
h
 21

h
/27d03

h
 273/352 2d  

SIS >30 17
h
 19

h
/27d03

h
 26/55.5 2d  

SOHO  

EPHIN (INT) >50 17
h
 18

h
/27d03

h
 16.6/4.6 1.5d  

BALLOONS  

Mu >96  - /27d10
h
 - /0.29   

Mu >100  - /27d10
h
 - /0.24   

 

Differential fluxes of protons for the event of 2003 October 26 
 

S/c,  

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 20
h
 23

h
/27d06

h
 38/42 2d  

LION 2-6 19
h
 23

h
/27d05

h
 34/22.5 2d  

EPHIN 4-8 19
h
 22

h
/27d06

h
 212/150 2d  

EPHIN 8-25 18
h
 22

h
/27d05

h
 39.6/22.3 2d  

EPHIN 25-41 18
h
 18

h
/27d03

h
 2.8/1.4 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 October 26 
 

2003           October 26                               ●                    AR10484            To event 439 
 

Hα 6563 Å 1721 1733 2016 N02W38 1N F 

1 – 12 keV 1721 1819 1921  X1.2 6.3E-1 

 
15.4 GHz 1715.0 1731.0 1919.0 U0.4 / 15 3.53  

8.8 GHz 1715.0 1731.0 1908.0  3.65  

5 GHz 1712.0 1731.0 1920.0  3.62  

2.7 GHz 1715.0 1731.0 1920.0  3.40  

1.4 GHz 1718.0 1756.0 1820.0  3.20  

610 MHz 1720.0 1758.0 1826.0  2.77  

410 MHz 1720.0 1811.0 1849.0  2.63  

245 MHz 1722.0 1724.0 1908.0  3.08  

DS II 25-100 1735  1743  2  

DS CONT 30-45 1804  1853  1  

 
CME WL 1754 1537 km/s 4.8km/s

2 
171º 235º  

HESSI - gap 
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2003         October 26                       ●                 AR10486            To event 439 

 

Hα 6563 Å 0923 0925 0946 S15E26 SF F 

1 – 12 keV 0921 0927 0932  M5.0 2.6E-2 

 
15.4 GHz 0922.0 0923.0 0931.0 3 / 15 3.66  

8.8 GHz 0905.0 0923.0 0938.0  3.45  

5 GHz 0922.0 0923.0 0927.0  2.88  

3 GHz 0922.9 0923.6 0926.2  1.82  

DS III 25-155 0922  0923 G,C 2  

DS DCIM 800-4000 0917  0926 C 3  
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Event 2003.10.28 – (2003-301) – GLE-65                                                          № 440  
 

Particle event: To(Ep>10 MeV) – 28d12
h 

                          Tmax1(Ep>10 MeV) – 28d18h
,  Jmax1(Ep>10 MeV) – 4.6·10

3 /cm
2
.s.sr  

                          Tmax2(Ep>10 MeV) – 29d02h
,  Jmax2(Ep>10 MeV) – 1.2·10

4 /cm
2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm1 = 3340 MeV 

                                                                                                   – Eqm2 = 1025 MeV  
 

Sources ● solar flare 28d09
h
51

m
, X17.2/4B, S16E08, АR10486  

Main X-ray burst 1-8 Ǻ: onset – 28d09
h
51

m
, max – 28d11

h
10

m
, Ф = 1.8 J/m

2
 

CME: 28d11
h
30

m
; V=2459 km/s; ∆φ = 360º; dA = 015º 

▲SC 28d19
h
08

m
 ; ▲SC 29d06

h
11

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 October 28  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

 

Integral fluxes of protons for the event of 2003 October 28 
 

S/c,  

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1 
Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h 

18
h
/29d02

h 
5.5·10

3
/1.4·10

4 
1d  

EPS >10 12
h 

18
h
/29d02

h 
4.6·10

3
/1.2·10

4 
1d  

EPS >30 12
h 

17
h
/29d02

h 
1.8·10

3
/4.4·10

3 
1d  

EPS >50 12
h 

17
h
/29d01

h 
790/1.45·10

3 
1d  

EPS >60 12
h 

17
h
/29d01

h 
510/820 1d  

EPS >100 12
h 

16
h
/29d01

h 
150/185 1d  

POES-16  

MEPED >0.24 - 
- 
/29d07

h 
- /8.1·10

4
 1d  

MEPED >0.8 - - /29d07
h 

- /5.2·10
4
 1d  

MEPED >2.5 - 16
h
/29d07

h 
1.1·10

4
/4.1·10

4
 1d  

MEPED >6.9 - 16
h
/29d07

h 
8.7·10

3
/3.4·10

4
 1d  

MEPED >16 - 16
h
/29d07

h 
4.2·10

3
/1.1·10

4
 1d  

MEPED >36 - 16
h
/29d07

h 
1.4·10

3
/3.8·10

3
 1d  

MEPED >70 - 16
h
/29d07

h 
310/ 120 1d  

MEPED >140 - 16
h
/29d07

h 
33/ 9 1d  

CORONAS F  

MKL >1. - 15
h
/29d07

h 
1.5·10

4
/6.2·10

4
 1d  

MKL >14 - 15
h
/29d07

h 
2.1·10

3
/8.6·10

3
 1d  

MKL >26 - 15
h
/29d07

h 
1.0·10

3
/5.3·10

3
 1d  

MKL >50 - 15
h
/29d07

h 
230/1.6·10

3
 1d  
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ACE  

SIS >10 12
h 

17
h
/29d02

h 
3.9·10

3
/4.9·10

3
 1d  

SIS >30 12
h 

17
h
/29d01

h 
1.6·10

3
/1.9·10

3
 1d  

SOHO  

EPHIN (INT) >50 12
h 

17
h
/29d02

h 
704/1580 d  

BALLOONS  

Mu >160 - - /23
 h 

÷29d01
h
 - /13.4 -  

Mu >242 - - /23
 h 

÷29d01
h
 - /3 -  

Mu >348 - - /23
 h 

÷29d01
h
 - /0.32 -  

NM  

Network >433 - 11
 h
55

m
/ - 7.6/ - -  

Network >1000 - 11
 h
55

m
/ - 0.44/ - -  

Network >2000 - 11
 h
55

m
/ - 0.042/ - -  

Network >3700 - 11
 h
55

m
/ - 0.005/ - -  

Network >5800 - 11
 h
55

m
/ - 0.0009/ - -  

 

Differential fluxes of protons for the event of 2003 October 28 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1 
Dura-

tion 

Comments 

SOHO  

LION 0.75-2 14
h 

17
h
/29d02

h 
50/150 1.5d  

LION 2-6 14
h 

17
h
/29d01

h 
48/102 1.5d  

EPHIN 4-8 13
h 

17
h
/29d01

h 
77/87 1.5d  

EPHIN 8-25 12
h 

17
h
/29d01

h 
39/64 1.5d  

EPHIN 25-41 12
h 

17
h
/29d02

h 
16/36 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Struminsky A., 2005.  

Bieber J.W., J. Clem, P. Evenson et al., 2005.   

Miroshnichenko L.I., K.-L. Klein, G. Trottet et al., 2005.     

Plainaki C., A. Belov, E. Eroshenko et al., 2005.    

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Perez-Peraza J., A. Gallegos-Cruz, E.V. Vashenyuk et al., 2006. 

Dmitriev A.V., H.-C. Yeh, J.-K. Chao et al., 2006. 

Nonaka T., Y. Hayashi, N. Ito et al., 2006. 

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Lario D., R.B. Decker, and A. Aran, 2008. 

Struminsky A., B. Heber, R. Gomez-Herrero et al., 2008. 

Lario D, A. Aran, R.B. Decker, 2009.  

Troitskaia E.V., I.V. Arkhangelskaja, L.I. Miroshnichenko et al., 2009. 

Perez-Peraza J., A. Gallegos-Cruz, E.V. Vashenyuk, 2009.  

Kichigin G.N., L.I. Miroshnichenko, V.I. Sidorov et al., 2012. 

Miroshnichenko L.I., J.A. Pérez-Peraza, V.M. Velasco-Herrera et al., 2012. 

Miroshnichenko L.I. and W.Q. Gan, 2012. 

Maurchev E.A., Yu.V. Balabin, E.V. Vashenyuk et al., 2013. 

Velinov P., A. Mishev, 2013. 
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 October 28  
 

2003      October 28                            ●                          AR10486                To event 440  
 

Hα 6563 Å <1001 ~1205 >1420 S16E08 4B FU 

1 – 12 keV 0951 1110 1124  X17.2 1.8E00 

25-50 keV 094016 095322 095400  271440 RHESSI 

25-50 keV 102832 103530 103700  14146876 RHESSI 

800-7000 keV 103700 111410 113012  14146876 RHESSI 

50–150 keV 1102  1113   SONG-F 

60–100 MeV  >1103    SONG-F 

 
15.4 GHz 1004.0 1104.0 1456.0  4.76  

8.8 GHz 1003.0 1107.0 1456.0 U1.4-2.7 P 8.8 4.85  

5 GHz 1004.0 1112.0 1448.0  4.67  

2.7 GHz 1014.0 1114.0 1459.0  4.11  

1.4 GHz 1131.0 1146.0 0000.0  4.11  

610 MHz 1014.0 1117.0 1508.0  4.49  

410 MHz 1005.0 1104.0 1508.0  4.57  

245 MHz 1015.0 1102.0 1508.0  5.69  

DS II 100-1400 1100  1129  3  

DS II 25-180 1102  1111  3  

DS IV 100-4000 1012  1515 P,C,F,S, 3  

DS IV 25-180 1033  1531  3  

DS III 400-4000 0949  0955 GG,C 3  

DS III 25-270 1013  1031 GG,F,S 2  

DS III 25-270 1058  1111 GG,C 3  

DS CONT 50-270 ~1030  >1224  3  

DS DCIM 2000-4500 1005  1236 GG 3  

DS DCIM 800-2000 1058  1336 GG,S,P,F,S 3  

 
nº      CORONAS-F  

nº      Tsumed, (S, A, T) 

 
CME WL 1130 2459 km/s -105.2 km/s

2 
360º 015º 1130 
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Event 2003.10.29 – (2003-302) – GLE-66                                                     № 441 
 

Particle event: To(Ep>10 MeV) – 29d22
h 

                          Tmax(Ep>10 MeV) – 29d23h
, Jmax(Ep>10 MeV) – 2230 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 810 MeV 
 

Sources: ● solar flare 29d20
h
37

m
, X10.0/2B, S15W02, АR10486 

               Ø solar flare 30d01
h
53

m
, 1F/M1.6, N08W22, АR10488 

Main X-ray burst 1-8 Ǻ: onset – 29d20
h
37

m
, max – 29d20

h
49

m
, Ф = 0.87 J/m

2
 

CME: 29d20
h
54

m
; V = 2459 km/s ; Δφ = 360º; dA = 190º 

▲SC 29d06
h
11

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 October 29  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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         Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2003 October 29 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 22
h 

30d01
h 

3520 2.5d  

EPS >10 22
h 

23
h
  2230 2.5d  

EPS >30 21
h 

23
h 

707 2d  

EPS >50 21
h 

23
h 

320 2d  

EPS >60 21
h 

23
h 

230 2d  

EPS >100 21
h 

23
h 

91 2d  

METEOR  

CBM >5 20
 h
  30d01

 h 
920 2.5d  

CBM >10 20
 h 

30d00
 h 

640 2.5d  

CBM >25 20
 h 

23
 h 

460 2.5d  

CBM >40 20
 h 

23
 h 

330 2d  

BP >90 20
 h 

23
 h 

90 2d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 
- 

- - . 

MEPED >0.8 - 
- 

- -  

MEPED >2.5 - 
- 

- -  

MEPED >6.9 - 23
 h 

8120 2.5d  

MEPED >16 - 23
 h 

2520 2.5d  

MEPED >36 - 23
 h 

930 2.5d  

MEPED >70 - 23
 h 

130 2d  

MEPED >140 - 23
 h 

35 2d  
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CORONAS F   

MKL >1. - 24
 h 

9240 2.5d  

MKL >14 - 24
 h 

1550 2d  

MKL >26 - 24
 h 

750 2d  

MKL >50 - 24
 h 

180 2d  

ACE  

SIS >10 22
h 

23
h 

1840 d  

SIS >30 22
h 

23
h 

680 d  

SOHO  

EPHIN (INT) >50 21
h 

30d01
h 

320 1.5d  

BALLOONS  

Mu >141 - 20
h
30

m
 1.9 - Before  

Mu >183 - 20
h
30

m
 1 - maximum 

Mu >238 - 20
h
30

m
 0.22 -  

NM  

Network >500 - 21
h
30

m
 2.5 -  

 

Differential fluxes of protons for the event of 2003 October 29 
 

S/c, 
instruments 

∆Е, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr.MeV)

-1 
Dura-
tion 

Comments 

SOHO  

LION 0.75-2 22
h 

30d00
h 

220 2d  

LION 2-6 22
h 

30d00
h 

70 2d  

EPHIN 4-8 22
h 

30d00
h 

210 2d  

EPHIN 8-25 22
h 

30d00
h 

48 2d  

EPHIN 25-41 22
h 

30d00
h 

8.7 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References; 

Kuwabara T., K. Munakata, S. Yasue et al., 2004.  

Dmitriev A.V., H.-C. Yeh, J.-K. Chao et al., 2006. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006. 

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Lario D., A. Aran, R.B. Decker, 2009.  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012.  

Lario D., R.B. Decker, and A. Aran, 2008. 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 October 29 
 

2003           October 29                    ●                            AR10486                To event 441  
 

Hα 6563 Å 2037 2042 2253 S15W02 2B UZ 

1 – 12 keV 2037 2049 2101  X10.0 8.7E-1 

100–300 keV 203556 2048:4 210824  247490912 RHESSI 

50–150 keV 2038  2055   SONG-F 

4–7 MeV  >1103    SONG-F 
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8.8 GHz 2039.0 2043.0 2052.0 U1.4 / 8.8 4.04  

5 GHz 2039.0 2043.0 2053.0  3.67  

2.7 GHz 2039.0 2041.0 0000.0  3.40  

1.4 GHz 2039.0 2043.0 2057.0  3.23  

610 MHz 2040.0 2054.0 2059.0  4.76  

410 MHz 2041.0 2055.0 2059.0  4.64  

245 MHz 2042.0 2042.0 0000.0  5.56  

DS II 60-430 2042  ~2050 F,N 3  

DS II 25-180 2044  2053  3  

DS IV 25-1200 2057  2220  3  

DS III 18-380 2042  2044 G 3  

DS III 120-1200 2049  2100 GG 3  

 
CME WL 2054 2029 km/s -146.5.2 km/s

2 
360º 190º  
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Event 2003.11.02 – (2003-306) – GLE-67                                                    № 442 

 

Particle event: To(Ep>10 MeV) – 02d17
h 

                          Tmax(Ep>10 MeV) – 02d23h
, Jmax (Ep>10 MeV) – 990 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 1700 MeV 

 

Sources: ● solar flare 02d17
h
03

m
, X8.3/2B, S14W56, АR10486 

               Ø solar flare 01d22
h
26

m
, M3.2/1N, S12W60, АR10486 * 

               Ø solar flare 03d01
h
06

m
, 2B/X2.3, N10W83, АR10488  

Main X-ray burst 1-8 Ǻ: onset – 02d17
h
03

m
, max – 02d17

h
25

m
, Ф = 0.91 J/m

2
 

CME: 02d17
h
30

m
, V = 2598 km/s; ∆φ = 360

o
; dA = 265º 

▲SC: 04d06
h
25

m
 

* - Contribution of event beginning 
 

Particle fluxes and associated phenomena  
 

 

List 2003



558 

 

Time profiles of the proton fluxes for the event of 2003 November 02  
 

 
 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2003 November 02 
 

S/c, 
instruments 

Eр, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr)

-1 
Dura-
tion 

Comments 

GOES-10  

EPS >5 17
h 

23
h 

1220 2d  

EPS >10 17
h 

23
h 

990 2d  

EPS >30 17
h 

22
h 

320 2d  

EPS >50 17
h 

20
h 

110 2d  

EPS >60 17
h 

19
h 

89.5 2d  

EPS >100 17
h 

19
h 

42 2d  

METEOR  

CBM >5 17
h 

21
h 

470 2d  

CBM >10 17
h 

21
h 

355 2d  

CBM >25 17
h 

19
h 

270 2d  

CBM >40 17
h 

19
h 

214 2d  

BP >90 17
h 

19
h 

53 2d  

ChD >600      

POES-16  

MEPED >0.24 
- 

- - 
- 

 

MEPED >0.8 
- 

- - 
- 

 

MEPED >2.5 
- 

- - 
- 

 

MEPED >6.9 
- 

21
h 

2070 2d  

MEPED >16 
- 

19
h 

930 2d  

MEPED >36 
- 

19
h 

420 2d  

MEPED >70 
- 

18
h 

110 2d  

MEPED >140 
- 

18
h 

40 2d  

CORONAS F  

MKL >1. 
- 

19
h 

4520 2d  

MKL >14 
- 

19
h 

940 2d  

MKL >26 
- 

19
h 

540 2d  

MKL >50 
- 

19
h 

180 2d  
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ACE  

SIS >10 17
h 

23
h 

1630 2d  

SIS >30 17
h 

20
h 

540 2d  

SOHO  

EPHIN (INT) >50 17
h 

19
h 

117 2d  

BALLOONS  

Mu >129 - 03d(00
h
56

m
÷01

h
32

m
) 3 - After 

Mu >184 - 03d(00
h
56

m
÷01

h
32

m
) 1.13 - maximum 

Mu >263 - 03d(00
h
56

m
÷01

h
32

m
) 0.19 -  

NM  

Network >433 - 18
h
 15.5 -  

Network >1000 - 18
h
 0.183 -  

Network >2000 - 18
h
 0.00465 -  

Network >3700 - 18
h
 0.00018 -  

 

Differential fluxes of protons for the event of 2003 November 02 
 

S/c,  

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1 
Dura-

tion 

Comments 

SOHO  

LION 0.75-2 14
h 

23
h 

18.6 2.5d  

LION 2-6 13
h 

23
h 

12.4 2.5d  

EPHIN 4-8 12
h 

22
h 

47 2.5d  

EPHIN 8-25 12
h 

22
h 

28.7 2.5d  

EPHIN 25-41 18
h 

22
h 

8.2 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006.  

Kuznetsov S.N., B.Yu. Yushkov, and K. Kudela, 2007.  

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

Maurchev E.A., Yu.V. Balabin, E.V. Vashenyuk et al., 2013.  
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 November 02 
 

2003         November 02                      ●                       AR10486                 To event 442  
 

Hα 6563 Å 1704 1717 1954 S14W56 2B UZ 

1 – 12 keV 1703 1725 1739  X8.3 9.1E-1 

800-7000 keV 170916 172246 173028  434251584 RHESSI 

6-12 keV 173028 174230 174436  5220713 RHESSI 

 
15.4 GHz 1703.0 1719.0 1830.0 U0.6 / 15 4.62  

8.8 GHz 1704.0 1721.0 1818.0  4.30  

5 GHz 1703.0 1722.0 1803.0  4.08  

2.7 GHz 1703.0 1717.0 1758.0  4.00  

1.4 GHz 1711.0 1720.0 1836.0  3.97  

610 MHz 1712.0 1718.0 1836.0  3.85  

410 MHz 1711.0 1715.0 1836.0  4.08  

245 MHz 1714.0 1715.0 1835.0  4.40  
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DS II 25-180 1714  1737  3  

DS IV 30-80 1714  1824  3  

DS III 25-180 1714  1800 N 2  

 
ºn       Bolivia 

 
CME WL 1730 2598 km/s -32.4 km/s

2 
360º 265º  

 

 
 

 

 

 

2003             November 01                       Ø                 AR10486                To event 442  
 

Hα 6563 Å 2228 2234 2312 S12W60 1N FU 

1 – 12 keV 2226 2238 2249  M3.2 2.8E-2 

50-100 keV 222456 223426 224812  14352336 RHESSI 

 
15.4 GHz 2229.0 2233.0 2242.0  2.23  

8.8 GHz 2228.0 2230.0 2242.0 U1.4 P8.8 2.75  

5 GHz 2229.0 2230.0 2239.0  2.57  

2.7 GHz 2230.0 2232.0 2234.0  1.98  

1.4 GHz 2348.0 2348.0 ~2348.0  1.92  

610 MHz 2345.0 2351.0 2354.0  2.20  

410 MHz 2237.0 2237.0 2242.0  2.60  

245 MHz 2234.0 2235.0 2240.0  4.95  

DS II 25-290 2224  2257  3  

DS II 20-45 2248  2302 UE 3  

DS II 25-180 2336  2255  1  

DS IV 70-150 2243  2333  2  

DS III 18-330 2234  2235 G 3  

DS III 20-200 2239  >2400 S,C 2  

DS CONT 200-750 2345  2356  1  

DS UNCLF 180-430 2237  2240  1  

DS UNCLF 18-30 2307  2313  3  

 
CME WL 2306 0899km/s -26.3km/s

2 
360º 224º  
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2003     November 03                      Ø                        AR10488                    To event 442 

 

Hα 6563 Å 0106 0131 0237 N10W83 2B EF 

1 – 12 keV 0109 0130 0145  X2.7 3.6E-1 

25-50 keV 010120 012526 020128  354025280 RHESSI 

6-12 keV 023744 023746 023828  64704 RHESSI 

50–150 keV 0117  0129   SONG F 

0.5–1.3 MeV  >0117    SONG F 

 
15.4 GHz 0101.0 0121.0 0202.0 U1.4 / 15 2.77  

8.8 GHz 0101.0 0121.0 0147.0  2.72  

5 GHz 0059.0 0121.0 0149.0  2.64  

2.7 GHz 0103.0 0121.0 0134.0  2.51  

1.4 GHz 0101.0 0103.0 0126.0  2.28  

610 MHz 0059.0 0122.0 0151.0  2.76  

410 MHz 0117.0 0148.0 0148.0  2.65  

245 MHz 0105.0 0105.0 0201.0  3.08  

DS II 50-200 0124  0129  3  

DS IV 20-850 0108  0136  1  

DS IV 25-115 0131  0406  1  

DS III 18-340 0108  0118 G 3  

DS III 18-250 0133  0226 S,C 3  

 
nº      Mauna Kea, Haleakala 

 
CME WL 0159 0827 km/s -28.3 km/s

2 
065º 324º  
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Event 2003.11.04 – (2003-308)                                                                       № 443 
 

Particle event: To(Ep>10 MeV) – 04d22
h
 

                          Tmax(Ep>10 MeV) – 05d07h
,  Jmax (Ep>10 MeV) – 126 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm = 445 MeV 
 

Sources: ● solar flare 04d19
h
29

m
, X>17.5/3B, S19W83, АR10486 

               Ø solar flare 05d10
h
46

m
, M5.3/SF, S16W90, АR10486 

Main X-ray burst 1-8 Ǻ: onset – 04d19
h
29

m
, max – 04d19

h
50

m
, Ф = 2.3 J/m

2
 

CME: 04d19
h
54

m
, V = 2657 km/s, ∆φ = 360

o
,
 
dA = 260º  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 November 04  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2003 November 04  
 

S/c, 

 instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 23
h
 05d07

h
 212 4d  

EPS >10 22
h
 05d07

h
 126 4d  

EPS >30 22
h
 05d07

h
 27 4d  

EPS >50 21
h
 05d06

h
 7.9 4d  

EPS >60 21
h
 05d06

h
 4.2 3d  

EPS >100 20
h
 05d06

h
 0.9 3d  

METEOR  

CBM >5 23
h
 05d08

h
 137 4d  

CBM >10 22
h
 05d08

h
 71 4d  

CBM >25 22
h
 05d08

h
 29 3d  

CBM >40 22
h
 05d06

h
 12 3d  

BP >90 22
h
 05d06

h
 0.76 2d  

ChD >600 22
h
 05d06

h
 0.07 1d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - 05d06
h
 1420 4d  

MEPED >6.9 - 05d06
h
 710 4d  

MEPED >16 - 05d06
h
 220 4d  

MEPED >36 - 05d06
h
 65 4d  

MEPED >70 - 05d06
h
 3.6 3d  

MEPED >140 - 05d06
h
 0.4 3d  
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CORONAS F   

MKL >1. - 05d07
h
 2540 4d  

MKL >14 - 05d07
h
 160 4d  

MKL >26 - 05d07
h
 90 4d  

MKL >50 - 05d07
h
 30 3d  

ACE  

SIS >10 19
h
 05d08

h
 216 4d  

SIS >30 22
h
 05d08

h
 34 d  

SOHO  

EPHIN (INT) >50 22
h
 05d07

h
 3.8 3d  

BALLOONS  

Mi >158 - 05d07
h
 0.56 -  

Mi >177 - 05d07
h
 0.33 -  

Mi >213 - 05d07
h
 0.12 -  
 

Differential fluxes of protons for the event of 2003 November 04 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 23
h
 05d06

h
 38 5d  

LION 2-6 23
h
 05d06

h
 14.5 4d  

EPHIN 4-8 23
h
 05d06

h
 121 4d  

EPHIN 8-25 23
h
 05d06

h
 17 4d  

EPHIN 25-41 22
h
 05d06

h
 1.1 d  

 

References: 

Plainaki C., A. Belov, E. Eroshenko et al.,2005. 

Dmitriev A.V., H.-C. Yeh, J.-K. Chao et al., 2006. 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006.  

Kuwabara T., J.W. Bieber, J. Clem et al., 2006.  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 November 04 
 

2003       November 04                        ●                  AR10486                      To event 443  
 

Hα 6563 Å 1932 1957 2049 S19W83 3B FZ 

1 – 12 keV 1929 1950 2006  X>17.5 2.3E00 

50-100 keV 192816 193822 193916  3265828 RHESSI 

25-50 keV 201512 201602 202156  7718513 RHESSI 

6-12 keV 202156 202354 203100  9181674 RHESSI 

25-50 keV 203228 203438 204028  6256194 RHESSI 

6-12 keV 204028 204202 204500  3023174 RHESSI 

12-25 keV 204500 204742 211520  12714261 RHESSI 

50–150 keV 1932  1957   SONG F 

100–200 MeV      SONG F 

 
15.4 GHz 1933.0 1945.0 2121.0 / 15 4.78  

8.8 GHz 1933.0 1946.0 2058.0  4.48  

5 GHz 1933.0 1945.0 2113.0  4.36  

2.7 GHz 1933.0 1946.0 2116.0  4.30  

1.4 GHz 1933.0 1944.0 2102.0  3.90  

610 MHz 1933.0 1944.0 2101.0  4.51  

410 MHz <1933.0 1942.0 >1943.0  3.48  

245 MHz 1932.0 1941.0 2000.0  3.68  

DS II  1943  1947  3  

DS II 30-80 <2000  2006 UE 3  

DS II 23-170 2003  2008 F,N 3  

DS IV 20-45 1947  2017  2  

DS III 25-180 2002  2013 G 3  

DS III 23-57 2047  2056 G 3  

 
ºn      Halea 

 
CME WL 1954 2657 km/s 434.8 km/s

2 
360º 260º  
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2003           November 05                           Ø                   AR10486              To event 443  
 

Hα 6563 Å 1051 1051 1058 S16W90 SF  

1 – 12 keV 1046 1052 1056  M5.3 1.7E-02 

 
15.4 GHz 1049.0 1049.0 1050.0 3 / 15 2.77  

8.8 GHz <1050.0 ~1050.0 >1050.0  2.15  

5 GHz <1050.0 ~1050.0 >1050.0  1.67  

3 GHz 1049.4 1049.6 1050.4  1.28  

DS DCIM 2000-4000 1049  1050 C 2  
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Event 2003.11.20 – (2003-324)                                                                      № 444 
 

Particle event: To(Ep>10 MeV) – 20d08
h 

                          Tmax(Ep>10 MeV) – 20d11h
,  Jmax (Ep>10 MeV) – 4.4 /cm

2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm = 140 MeV 
 

Sources: ● solar flare 20d07
h
35

m
, M9.6/2B, N01W08, АR10501 

Main X-ray burst 1-8 Ǻ: onset – 20d07
h
35

m
, max – 20d07

h
47

m
, Ф = 0.06 J/m

2
 

CME: 20d08
h
06

m
, V = 669 km/s, ∆φ = 360

o
, dA = 219º  

▲SC: 20d08
h
03

m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2003 November 20  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2003 November 20  
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1 
Dura-

tion 

Comments 

GOES-10  

EPS >5 06
h 

11
h 

21.2 1d  

EPS >10 08
h 

11
h 

4.4 1d  

EPS >30 08
h 

11
h 

0.35 1d  

EPS >50 09
h 

11
h 

0.09 1d  

EPS >60 09
h 

10
h 

0.06 1d  

EPS >100 09
h 

10
h 

0.02 1d  

METEOR  

CBM >5 08
h 

11
h 

4.8 1d  

CBM >10 09
h 

11
h 

1.16 0.7d  

CBM >25 10
h 

12
h 

0.32 0.7d  

CBM >40 10
h 

12
h 

0.14 0.5d  

BP >90 09
h 

10
h 

0.023 0.3d  

ChD >600      

POES-16  

MEPED >0.24 - 12
h 

2570 1d  

MEPED >0.8 - 12
h 

550 1d  

MEPED >2.5 - 12
h 

110 1d  

MEPED >6.9 - 12
h 

40 1d  

MEPED >16 - 12
h 

2 1d  

MEPED >36 - 12
h 

0.7 1d  

MEPED >70 - 
- 

- -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 12
h 

660 1d  

MKL >14 - 12
h 

1.35 1d  

MKL >26 - 12
h 

0.9 1d  

MKL >50 - 12
h 

0.3 1d  

ACE  

SIS >10 08
h 

10
h 

5.7 1d  

SIS >30 08
h 

10
h 

1.1 1d  

SOHO  

EPHIN (INT) >50 08
h 

09
h 

0.05 0.5d  
 

Differential fluxes of protons for the event of 2003 November 20 
 

S/c, 

 instruments 

∆Е, MeV To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1 
Dura-

tion 

Comments 

SOHO  

LION 0.75-2 01
h 

11
h 

17.5 1d  

LION 2-6 02
h 

11
h 

2.5 1d  

EPHIN 4-8 07
h 

10
h 

5.3 1d  

EPHIN 8-25 07
h 

10
h 

0.26 1d  

EPHIN 25-41 08
h 

10
h 

0.01 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem et al., 2006.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 November 20 
 

2003       November 20                       ●                      AR10501                     To event 444  
 

Hα 6563Å 0738 0740 0836 N01W08 2B FH 

1 – 12 keV 0735 0747 0753  M9.6 6.0E-2 

12-25 keV 071104 071254 071624  82992 RHESSI 

12-25 keV 080008 080050 082704  335064 RHESSI 

12-25 keV 082704 082842 082842  19262 RHESSI 

50–150 keV 0803  0816   SONG F 

0.5–1.3 MeV      SONG F 
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15.4 GHz 0738.0 0740.0 0753.0  3.15  

8.8 GHz 0737.0 0740.0 0757.0  3.32  

5 GHz 0737.0 0739.0 0754.0  3.36  

2.7 GHz 0736.0 0739.0 0749.0 [U0.6] P2.7 3.99  

1.4 GHz 0737.0 0739.0 0744.0  2.70  

610 MHz 0735.0 0740.0 0742.0  2.71  

410 MHz 0735.0 0743.0 0745.0  2.41  

245 MHz 0738.0 0739.0 0745.0  2.45  

127 MHz 0735.7 0739.7 0744.0  2.83  

DS IV 25-113 0741  0900  1  

DS I 50-270 0739  0743 GG,DC 2  

DS I 200-400 ~0758  ~1442 S,N 2  

DS III 18-700 0736  0743 G 3  

DS III 25-180 0748  1506 N 2  

DS III 40-400 <0752  ~0843 CG,N 2  

DS V 25-180 0738  0741  3  

DS CONT 25-270 0738  ~0744  2  

 
CME WL 0806 0669 km/s -23.8km/s

2 
360º 219º  
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Event 2003.11.21 – (2003-325)                                                                        № 445 
 

Particle event: To(Ep>10 MeV) – 21d08
h
 

                          Tmax(Ep>10 MeV) – 22d02h
,  Jmax (Ep>10 MeV) – 10.7 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm = 80 MeV 
 

Sources: ● solar flare 20d23
h
42

m
, M5.8/2B, N02W17, АR10501 

Main X-ray burst 1-8 Ǻ: onset – 20d23
h
42

m
, max – 20d23

h
53

m
, Ф = 0.028 J/m

2
 

CME: 21d00
h
26

m
; V = 494 km/s; ∆φ = 052

o
; dA = 237º  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2003 November 21 
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2003 November 21  
 

S/c, instruments Eр, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr)

-1
 

Dura-
tion 

Comments 

GOES-10  

EPS >5 08
h
 22d02

h
 41 5d  

EPS >10 08
h
 22d02

h
 11 4d  

EPS >30 08
h
 22d01

h
 0.3 3d  

EPS >50 08
h
 22d01

h
 0.02 2d  

EPS >60 - - - -  

EPS >100 - - - -  

METEOR  

CBM >5 08
h
 22d00

h
 5.7 3d  

CBM >10 09
h
 22d00

h
 1.17 2d  

CBM >25 09
h
 22d00

h
 0.36 1.5d  

CBM >40 09
h
 22d00

h
 0.14 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24
 -

 23
h
 1740

 
5d  

MEPED >0.8
 -

 23
h
 870

 
5d  

MEPED >2.5
 -

 23
h
 320

 
5d  

MEPED >6.9
 -

 23
h
 35

 
4d  

MEPED >16
 -

 23
h
 6.5

 
3d  

MEPED >36
 -

 23
h
 0.5

 
2d  

MEPED >70
 -

 - -
 

-  

MEPED >140
 -

 - -
 

-  
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CORONAS F   

MKL >1.
 -

 24
h
 720

 
5d  

MKL >14
 -

 24
h
 2

 
4d  

MKL >26
 -

 24
h
 0.8

 
3d  

MKL >50
 -

 24
h
 0.4

 
2d  

ACE  

SIS >10 08
h
 24

h
 16.5 d  

SIS >30 07
h
 24

h
 0.6 d  

SOHO  

EPHIN (INT) >50 23
h
 22d01

h
 0.1 0.3d  
 

Differential fluxes of protons for the event of 2003 November 21 
 

S/c, 
instruments 

∆Е, 
MeV 

To Tmax Jmax, 
(cm

2
.s.sr.MeV)

-1
 

Dura-
tion 

Comments 

SOHO  

LION 0.75-2 08
h
 22d03

h
 22 5d  

LION 2-6 08
h
 22d02

h
 3.8 5d  

EPHIN 4-8 07
h
 22d02

h
 17.8 5d  

EPHIN 8-25 07
h
 22d02

h
 1.4 5d  

EPHIN 25-41 07
h
 22d01

h
 0.027 5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem, et.al., 2006.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 November 21 
 

2003         November 21            ●                     AR10501              To event 445  
 

Hα 6563 Å 2346 2354 0031 N02W17 2B F 

1 – 12 keV 2342 2353 2358  M5.8 2.8E-02 

6–12 keV 235628 235754 000248  35568 RHESSI 

6–12 keV 000852 000918 001024  5400 RHESSI 

6–12 keV 002024 002514 003420  89832 RHESSI 

12-25 keV 003420 004854 005416  530784 RHESSI 
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15.4 GHz 2352.0 2353.0 2354.0  2.20  

8.8 GHz 2346.0 2348.0 2355.0  2.63  

5 GHz 2346.0 2348.0 0000.0  2.85  

2.8 GHz 2345.0 2349.0 2357.0 U0.4 P2.8 2.90  

1.4 GHz 2346.0 2349.0 2352.0  2.72  

610 MHz 2346.0 2347.0 2351.0  2.43  

410 MHz 2348.0 2348.0 0000.0  2.32  

245 MHz 2345.0 2348.0 0000.0  2.53  

DS III 18-1400 2347  2351 G 3  

DS III 18-420 2352  2354 G 3  

DS III 18-50 2356  2356 B 3  

DS III 25-180 2356  0248 N 1  

DS III 18-1000 0025  0030 G 3  

 
CME WL 0026 0494 km/s -3.3 km/s

2 
052º 237º  
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Event 2003.12.02 – (2003-336)                                                                    № 446 
 

Particle event: To(Ep>10 MeV) –  02d12
h 

                          Tmax(Ep>10 MeV) – 02d18h
,  Jmax (Ep>10 MeV) – 21 /cm

2
.s.sr 

                          Duration of the event – 4.5 days 

                          Quasimaximal energy of protons in the event – Eqm = 100 MeV 
 

Sources: ʘ solar flare 02d09
h
40

m
, C7.2/…, s19w90* АR10508 

Main X-ray burst 1-8 Ǻ: onset – 02d09
h
40

m
, max – 02d09

h
47

m
, Ф = 0.0051 J/m

2
 

CME: 02d10
h
50

m
, V = 1393 km/s, ∆φ = 150

o
, dA = 267º  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2003 December 02  
 

 
 

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2003 December 02 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1 
Dura-

tion 

Comments 

GOES-10  

EPS >5 12
h 

18
h 

42.6 5d  

EPS >10 12
h 

18
h 

21 4.5d  

EPS >30 12
h 

16
h 

0.9 3d  

EPS >50 10
h 

16
h 

0.15 2d  

EPS >60 10
h 

16
h 

0.09 2d  

EPS >100 - 16
h 

0.03 -  

METEOR  

CBM >5 13
h 

17
h 

30.4 3d  

CBM >10 13
h 

17
h 

9.9 3d  

CBM >25 13
h 

17
h 

1.56 1.5d  

CBM >40 13
h 

16
h 

0.19 1d  

BP >90 13
h 

15
h 

0.015 0.5d  

ChD >600 -
 

- - -
 

 

POES-16  

MEPED >0.24 - 18
h 

3520 5d
 

 

MEPED >0.8 - 17
h 

2610 5d
 

 

MEPED >2.5 - 17
h 

1420 5d  

MEPED >6.9 - 17
h 

630 4.5d  

MEPED >16 - 17
h 

30 3d  

MEPED >36 - 17
h 

0.6 2d  

MEPED >70 - 17
h 

0.1 2d  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 22
h 

2250 5d  

MKL >14 - 17
h 

17 4.5d  

MKL >26 - 17
h 

8.4 3d  

MKL >50 - 17
h 

1.6 2d  

ACE  

SIS >10 12
h 

17
h 

98.5 4d  

SIS >30 12
h 

17
h 

1.2 3d  

SOHO  

EPHIN (INT) >50 16
h 

17
h 

0.1 1d  
 

Differential fluxes of protons for the event of 2003 December 02 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1 
Dura-

tion 

Comments 

SOHO  

LION 0.75-2 12
h 

18
h 

140 4.5d  

LION 2-6 12
h 

18
h 

58 4.5d  

EPHIN 4-8 12
h 

17
h 

342 4d  

EPHIN 8-25 12
h 

17
h 

25.1 4d  

EPHIN 25-41 12
h 

17
h 

0.13 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2003 December 02 
 

2003     December 02                            ๏                       AR10508                To event 446  
 

Hα 6563 Å No Flare s19w90   

1 – 12 keV 0940 0948 0954  C7.2 5.1E-3 

12-25 keV 094524 094602 100316  412771 RHESSI 

 
9.1 GHz 0942.9 0943.6 0945.0  1.11  

3 GHz 0943.0 0943.9 0944.9  1.72  

245 MHz 0943.0 0943.0 ~0943.0  1.93  

DS I 170-270 0943  0944 GG,DC 2  

DS III 180-300 0943  0944 GG 1  

DS DCIM 2098-4500 0936  0944 G 1  

 
CME WL 1050 1393 km/s 18.5 km/s

2 
150º 267º  

 

* − probable localization of the flare event 
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Event 2004.04.11 – (2004-102)                                                                      № 447 
 

Particle event: To(Ep>10MeV) – 11d06
h
  

                          Tmax1(Ep>10MeV) – 11d12
h
, Jmax1(Ep>10MeV) – 13 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 11d20
h
, Jmax2(Ep>10MeV) – 14.5 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1= 95 MeV  

                                                                                                   – Eqm2 = 80 MeV  
 

Sources: ● solar flare 11d03
h
54

m
, C9.6/1F, S14W47, АR10588 

Main X-ray burst 1-8 Ǻ: onset – 11d03
h
54

m
, max – 11d04

h
19

m
, Ф = 0.013 J/m

2
 

CME: 11d04
h
30

m
, V = 1645 km/s, Δφ = 314

o
, dA = 237˚  

Ø CME 11d11
h
54

m
, V = 1132 km/s, Δφ = 360

o
, dA = 295˚ - back side event 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2004 April 11  
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1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

100 101 102 103 104 105 106 107

DoY 2004

J
p

, 
/c

m
2

.s
.s

r.
M

e
V

1,E-01

1,E+00

1,E+01

1,E+02

J
p

, 
/c

m
2

.s
.s

r

Ep 0.75-2 MeV

  Ep 2-6 MeV

Ep 4-8 MeV

Ep 8-25 MeV

Ep 25-41MeV

Ep>50 MeV

Event 2004.04.11

max

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2004 April 11 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 06
h
 19

h
/20

h
 47/56.5 2d  

EPS  >10 06
h
 12

h
/20

h
 13/14.5 2d  

EPS  >30 06
h
 12

h
/20

h 0.6/0.5 2d  

EPS >50 06
h
 11

h
/20

h
 0.16/0.1 1d  

EPS >60 06
h
 11

h
/ - 0.08/ - 1d  

EPS >100 06
h
 10

h
/ - 0.02/ - 1d  

METEOR  

CBM >5 05
h
 15

h
/ - 6.65/ - 3d  

CBM >15 05
h
 13

h
/ - 2.2./ - 2d  

CBM >25 06
h
 13

h
/ - 0.65/ - 2d  

CBM >40 06
h
 13

h
/ - 0.2/ - 1d  

BP >90 06
h
 13

h
/ - 0.014/ - 1d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 06
h
 12

h
/20

h
 130/880 3d  

MEPED >0.8 06
h
 12

h
/20

h
 110/770 3d  

MEPED >2.5 06
h
 12

h
/20

h
 90/550 2d  

MEPED >6.9 06
h
 12

h
/20

h
 80/150 2d  

MEPED >16 06
h
 12

h
/20

h
 9/6 1d  

MEPED >36 06
h
 12

h
/20

h
 1.4/1 1d  

MEPED >70 - 11
h
/ - 0.3/ - -  

MEPED >140 - - - -  
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CORONAS F  

MKL >1. - 13
h
/ - 180/ - 3d  

MKL >14 - 13
h
/ - 3.7/ - 2d  

MKL >26 - 13
h
/ - 2.5/ - 2d  

MKL >50 - 13
h
/ - 0.9/ - 1d  

ACE  

SIS >10 05
 h
 10

 h
/20

 h
 14.3/28.2 2d  

SIS >30 05
h
 10

 h
/20

 h
 1.7/0.5 1d  

SOHO  

EPHIN (INT) >50 05
h
 11

h
/ - 0.07/ - 2d  

 

Differential fluxes of protons for the event of 2004 April 11 
 

S/c, 

 instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 06
 h
 12

h
/22

h
 8.9/59.2 5d  

LION 2-6 06
h
 12

h
/22

h
 3.3/19.2 5d  

EPHIN 4-8 05
 h
 11

h
/21

h
 13.8/59.1 5d  

EPHIN 8-25 05
h
 11

h
/20

h
 1.1/2.9 5d  

EPHIN 25-41 05
h
 11

h
/19

h
 0.047/0.017 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 April 11 
 

2004      April 11                          ●                         AR10588                        To event 447  
 

Hα 6562 Å 0400 0421 0451 S14W47 1F EF 

DSF Hα ~0307  0400 S18W50 16º  

1 – 12 keV 0354 0419 0435  C9.6 1.3E-2 

50-100 keV 040632 041542 044344  937728 RHESSI 

50-150 keV 0413  0418   SONG F 

150-500 keV      SONG F 

0.18-0.7 MeV      SONG F 
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15.4 GHz 0412.0 0415.0 0428.0  2.34  

8.8 GHz 0411.0 0415.0 0000.0  2.66  

5 GHz 0411.0 0416.0 0425.0  2.81  

2.7 GHz 0410.0 0415.0 0424.0 [U0.6] P2.7 2.99  

1.4 GHz 0407.0 0407.0 0000.0  2.38  

610 MHz 0400.0 0402.0 0404.0  2.20  

410 MHz 0411.0 0413.0 0415.0  2.76  

245 MHz 0408.0 0410.0 0411.0  2.15  

DS III 18-700 0358  0425 GG 3  

 
CME WL 0430 1645 km/s -77.6 km/s

2 
314º 237º  

 

 
74 11/04/04  
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Event 2004.07.22 – (2003-204)                                                                    № 448 
 

Particle event:   To(Ep>10MeV) – 22d17
h 

                          Tmax1(Ep>10MeV) – 22d20
h
, Jmax1(Ep>10MeV) – 0.9 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 23d10
h
, Jmax2(Ep>10MeV) – 2 /cm

2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm1 =  70  MeV  

                                                                                                   – Eqm2 = 155 MeV  
 

Sources: ⊙ solar flare 22d00
h
14

m
, M9.1/SB, n06e25*, АR10652  

Main X-ray burst 1-8 Ǻ: onset – 22d00
h
14

m
, max – 22d00

h
32

m
, Ф = 0.079 J/m

2
 

CME: 22d01
h
32

m
, V = 0492 km/s, Δφ = 083

o
, dA = 180˚  

▲SC 24d06
h
13

m 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2004 July 22 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2004 July 22 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 17
h
 20

h
/23d10

h
 3/7.1 1d  

EPS  >10 17
h
 20

h
/23d10

h
 0.9/2 1d  

EPS  >30 17
h
 19

h
/23d10

h
 0.07/0.42 1d  

EPS >50 17
h
 - /23d10

h
 - /0.15 1d  

EPS >60 17
h
 - /23d10

h
 - /0.1 1d  

EPS >100 - - /23d10
h
 - /0.04 -  

METEOR  

CBM >5 11
h
 20

h
/23d11

h
 8/4.3 1d  

CBM >15 11
h
 20

h
/23d09

h
 2/1.6 1d  

CBM >25 22
h
 - /23d09

h
 - /0.23 1d  

CBM >40 22
h
 - /23d09

h
 - /0.12 1d  

BP >90 22
h
 - /23d09

h
 - /0.01 1d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 12
h
 - /23d10

h
 - /420 1d  

MEPED >0.8 12
h
 - /23d10

h
 - /190 1d  

MEPED >2.5 12
h
 - /23d10

h
 - /90 1d  

MEPED >6.9 - - /23d10
h
 - /20 1d  

MEPED >16 - - /23d10
h
 - /1.4 1d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 20
h
/23d10

h
 95/560 1d  

MKL >14 - 20
h
/23d10

h
 0.35/1.4 1d  

MKL >26 - 20
h
/23d10

h
 0.14/0.9 1d  

MKL >50 - 20
h
/23d10

h
 0.07/0.45 1d  

ACE  

SIS >10 17
h
 19

h
/23d08

h
 0.9/3 1d  

SIS >30 17
h
 20

h
/23d08

h
 0.2/0.9 1d  

SOHO  

EPHIN (INT) >50 - - /23d10
h
 - /0.05 1d  

 

Differential fluxes of protons for the event of 2004 July 22 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 11
h
 20

h
/23d08

h
 1.6/9.7 1d  

LION 2-6 11
h
 20

h
/23d08

h
 0.26/1.2 1d  

EPHIN 4-8 15
h
 19

h
/23d08

h
 1.26/2.1 1d  

EPHIN 8-25 15
h
 19

h
/23d08

h
 0.096/0.14 1d  

EPHIN 25-41 15
h
 19

h
/23d08

h
 0.003/0.009 1d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

 

 

 
 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 July 22 
 

2004           July 22                         ⊙                      AR10652                     To event 448  
 

Hα 6563 Å No Flare Patrol n06e25   

1 – 12 keV 0014 0032 0043  M9.1 7.9E-2 

25-50 keV 235256 002958 005528  46462728 RHESSI 
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15.4 GHz 0017.0 0031.0 0126.0  2.51  

8.8 GHz 0018.0 0031.0 0124.0  2.56  

5 GHz 0015.0 0027.0 0109.0 U0.6 P5 2.60  

2.7 GHz 0021.0 0027.0 0109.0  2.56  

1.4 GHz 0024.0 0026.0 0031.0  2.32  

610 MHz 0032.0 0032.0 0123.0  1.91  

410 MHz 0015.0 0015.0 0016.0  2.77  

245 MHz 0030.0 0031.0 0031.0  3.46  

DS III 18-200 <0000  >0710 S,C 3  

DS III 100-1000 0015  0131 N 1  

 
CME WL 0132 0492 km/s 0.3 km/s

2 
083º 180º  
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Event 2004.07.23 – (2003-205)                                                                 № 449 
 

Particle event: To(Ep>10MeV) – 23d16
h 

                          Tmax(Ep>10MeV) – 23d19h
, Jmax(Ep>10MeV) – 1.8 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 75 MeV 
 

Sources: ⊙ solar flare 22d22
h
23

m
, 2N/M1.6,  N05E04 АR10652* 

                                      22d23
h
10

m
, 2N/M1.2,  N05E04 АR10652* 

Ø solar flare 23d17
h
07

m
, M2.2/SF,  N03W04 АR10652 

Main X-ray burst 1–8 Ǻ: onset–22d22
h
40

m
, max–22d22

h
58

m
, Ф=0.016 Jo.m

-2
 

   onset–22d23
h
10

m
, max–22d23

h
24

m
, Ф=0.023 Jo.m

-2
 

CME:22d23
h
54

m
; V = 0448 km/s; Δφ = 046

o
; dA = 200˚  

▲SC 24d06
h
13

m
 

* – One solar flare event with two X-ray burst 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2004 July 23 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 
 

 

Integral fluxes of protons for the event of 2004 July 23 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 16
h
 19

h
 5.8 2d  

EPS  >10 16
h
 19

h
 1.8 2d  

EPS  >30 16
h
 19

h
 0.27 2d  

EPS >50 16
h
 19

h
 0.07 2d  

EPS >60 16
h
 19

h
 0.05  2d  

EPS >100 - - - -  

METEOR  

CBM >5 16
h
 24d01

h
 2,2 2d  

CBM >15 16
h
 24d01

h
 1 2d  

CBM >25 16
h
 24d01

h
 0.36 1d  

CBM >40 16
h
 24d01

h
 0.13 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 20
h
 2300 2d  

MEPED >0.8 - 20
h
 800 2d  

MEPED >2.5 - 20
h
 120 2d  

MEPED >6.9 - 20
h
 24 2d  

MEPED >16 - 20
h
 3 2d  

MEPED >36 - 20
h
 1.4 2d  

MEPED >70 -
 -

 - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 20
h
 540 2d  

MKL >14 - 20
h
 1.4 2d  

MKL >26 - 20
h
 0.9 1d  

MKL >50 - 20
h
 0.4 1d  

ACE  

SIS >10 16
h
 19

h
 4.2 1d  

SIS >30 16
h
 19

h
 0.8 1d  

SOHO       

EPHIN (INT) >50 14
h
 18

h
 0.05 1d  

 

Differential fluxes of protons for the event of 2004 July 23 
 

S/c, 

 instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 14
h
 19

h
 40 2d  

LION 2-6 14
h
 19

h
 4.6 2d  

EPHIN 4-8 14
h
 18

h
 5.3 2d  

EPHIN 8-25 14
h
 18

h
 0.27 2d  

EPHIN 25-41 14
h
 18

h
 0.013 2d  

EPHIN 41-53 -  “  - -  “  - -  “  - -  “  -  
 

References: 

Kuwabara T., Bieber J.W., Clem J., et.al., 2006. 
 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 July 23 
 

2004         July 22                                ⊙                        AR10652               To event 449  
 

Hα 6563 Å 2223 2256 >2333 N05E04 2N* MZ 

1 – 12 keV 2240 2258 2307  M1.6 1.6E-2 

1 – 12 keV 2310 2324 2343  M1.2 2.3E-2 

25-50 keV 223740 225450 230600  5664912 RHESSI 

25-50 keV 230600 231514 231916  3941621  

 
15.4 GHz 2246.0 2255.0 2317.0 U2.7 / 15 2.70  

8.8 GHz 2244.0 2255.0 2327.0  2.58  

5 GHz 2243.0 2255.0 2327.0  2.11  

2.7 GHz 2244.0 2247.0 2255.0  1.83  

610 MHz 2253.0 2254.0 2301.0  2.51  

410 MHz 2245.0 2255.0 2321.0  2.52  

245 MHz 2243.0 2302.0 2328.0  2.84  

DS III 18-880 2253  2302 GG 3  

DS CONT 25-180 2338  0919  2  

 
CME WL 2354 0448 km/s -25.8km/s

2 
046º 200º  

* – One solar flare event with two X-ray burst 
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2004       July 23                                   Ø                     AR10652                   To event 449 
 

Hα 6563 Å <1723 ~1723 >1735 N03W04 SF F 

1 – 12 keV 1707 1728 1735  M2.2 1.5E-2 

12-25 keV 172652 172726 175300  2487273 RHESSI 

 
15.4 GHz 1716.0 1720.0 0000.0  2.68  

8.8 GHz 1719.0 1720.0 0000.0 [U0.6-2.7] P8.8 3.15  

5 GHz 1717.0 1720.0 1733.0  2.98  

2.7 GHz 1718.0 1720.0 1733.0  2.32  

1.4 GHz 1719.0 1720.0 1729.0  2.46  

610 MHz 1718.0 1719.0 1721.0  2.11  

410 MHz 1718.0 1728.0 1728.0  2.70  

245 MHz 1716.0 1720.0 0000.0  3.60  

DS III 25-180 1710  1711  2  

DS III 25-180 1716  1732 N 2  

DS DCIM 100-4000 1710  1737 P,C 3  

 
CME WL 1754 0569 km/s -8.1 km/s

2 
142º 256º  
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Event 2004.07.25 – (2004-207)                                                                    № 450 
 

Particle event: To(Ep>10MeV) – 25d17
h 

                          Tmax1(Ep>10MeV) – 25d21h
, Jmax1(Ep>10MeV) – 27 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 26d23h
, Jmax2(Ep>10MeV) – 430 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 140 MeV  

                                                                                                   – Eqm2 = 155 MeV  
 

Sources: ● solar flare 25d14
h
19

m
, M1.1/1F, N08W33, АR10652 

   Ø solar flare 26d17
h
23

m
, M1.1/2N, N03W45, АR10652 

Main X-ray burst 1-8 Ǻ: onset – 25d14
h
19

m
, max – 25d15

h
14

m
, Ф = 0.065 J/m

2
 

CME: 25d14
h
54

m
, V = 1333 km/s, Δφ = 360

o
, dA= 204˚  

▲SC 26d22
h
49

m
; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2004 July 25 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

Integral fluxes of protons for the event of 2004 July 25 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 17
h
 21

h
/26d23

h
 60/2280 4d  

EPS  >10 17
h
 21

h
/26d23

h
 27/430 4d  

EPS  >30 17
h
 20

h
/26d22

h
 1.6/8.7 3d  

EPS >50 17
h
 20

h
/26d22

h
 0.2/0.9 2d  

EPS >60 17
h
 19

h
/26d22

h
 0.12/0.42 2d  

EPS >100 17
h
 19

h
/26d21

h
 0.02/0.01 2d  

METEOR  

CBM >5 17
h
 21

h
26d23

h
 22/167 4d  

CBM >15 17
h
 21

h
26d23

h
 7.4/45 3.5d  

CBM >25 17
h
 21

h
/26d23

h
 1.6/9.2 2d  

CBM >40 17
h
 21

h
/26d23

h
 0.2/1.1 1.5d  

BP >90 17
h
 22

h
/26d23

h
 0.002/0.007 1.5d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - - /26d23
h
 - /1.9·10

4
 4d  

MEPED >0.8 - 21
h
/26d23

h
 920/1.1·10

4
 4d  

MEPED >2.5 - 21
h
/26d23

h
 350/7·10

3
 4d  

MEPED >6.9 - 21
h
/26d23

h
 130/2.8·10

3
 4d  

MEPED >16 - 21
h
/26d23

h
 26/210 3d  

MEPED >36 - 21
h
/26d23

h
 2.5/7 2d  

MEPED >70 - - - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 20
h
/26d24

h
 540/1.5·10

4
 4d  

MKL >14 - 20
h
/26d23

h
 9.8//130 4d  

MKL >26 - 20
h
/26d22

h
 4.5/40 4d  

MKL >50 - 20
h
/26d22

h
 1.75/10 4d  

ACE  

SIS >10 17
h
 19

h
/26d22

h
 40.5/765 3d  

SIS >30 17
h
 19

h
/26d21

h
 2.8/18 2d  

SOHO  

EPHIN (INT) >50 16
h
 19

h
/26d22

h
 0.06/0.8 2d  
 

Differential fluxes of protons for the event of 2004 July 25 
 

S/c, 

 instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 17
h
 22

h
/26d23

h
 5.5/875 3d  

LION 2-6 17
h
 20

h
/26d23

h
 0.9/240 3d  

EPHIN 4-8 17
h
 19

h
/26d22

h
 6.6/1050 3d  

EPHIN 8-25 16
h
 19

h
/26d21

h
 1.5/66 3d  

EPHIN 25-41 16
h
 19

h
/26d21

h
 0.075/0.65 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., Bieber J.W., Clem J., et.al., 2006. 
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 July 25 
 

2004            July 25                                 ●                    AR10652             To event 450  
 

Hα 6563 Å 1433 1448 1643 N08W33 1F F 

1 – 12 keV 1419 1514 1643  M1.1 6.5E-02 

6-12 keV 145220 145834 150504  646080 RHESSI 

6-12 keV 150504 150750 151800  589305 RHESSI 

6-12 keV 163112 163138 165420  146113 RHESSI 

 
15.4 GHz 1447.0 1521.0 1603.0  1.70  

8.8 GHz 1441.0 1519.0 1647.0  1.94  

5 GHz 1441.0 1543.0 1634.0  2.04  

2.7 GHz 1424.0 1506.0 1603.0  2.08  

1.4 GHz 1434.0 1509.0 1603.0  2.11  

610 MHz 1424.0 1521.0 1606.0  2.78  

410 MHz 1424.0 1505.0 1551.0  2.69  

245 MHz 1424.0 1520.0 1534.0  3.32  

DS II U2.4 \ P15 1521  1526  1  

DS IV 25-81 1415  1731  2  

DS DCIM 25-180 1421  1518 GG 2  

DS DCIM 2000-4500 1434  1543 GG 2  

DS DCIM 800-2000 1503  1530 C 3  
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8.8 GHz 1641.0 1641.0 ~1641.0  1.89  

5 GHz 1637.0 1641.0 1646.0  2.18  

2.7 GHz 1638.0 1639.0 1646.0 P2.7 2.23  

1.4 GHz 1641.0 1642.0 1643.0  1.96  

 
CME WL 1454 1333 km/s 7.0 km/s

2 
360º 204º  

 

 

 

2004         July 26                                     Ø                      AR10652             To event 450  
 

Hα 6563 Å 1726 1736 1752 N03W45 2N EF 

DSF Hα ~1652  ~1407 N16W50 12˚  

1 – 12 keV 1723 1730 1737  M1.1 6.3E-3 

25-50 keV 172828 173046 173316  329366 RHESSI 

 
15.4 GHz 1730.0 1730.0 ~1730.0  1.86  

8.8 GHz 1726.0 1730.0 1731.0 U1.4 U8.8 2.28  

5 GHz 1726.0 1728.0 1731.0  2.08  

2.7 GHz 1727.0 1728.0 1729.0  1.58  

1.4 GHz 1726.0 1730.0 1730.0  1.41  

610 MHz 1725.0 1725.0 1729.0  1.60  

410 MHz 1725.0 1725.0 1729.0  2.04  

DS III 250-4000 1723  1730 GG,RS,C 3  

DS DCIM 800-2000 1725  1730 GG 1  

 
CME WL 1830 0401 km/s 39.5 km/s

2 
058º 221º  
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Event 2004.08.01 – (2004-214)                                                                    № 451 
 

Particle event: To(Ep>10MeV) – 01d01
h
 

                          Tmax1(Ep>10MeV) – 01d21
h
, Jmax1(Ep>10MeV) – 5.2 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 02d02
h
, Jmax2(Ep>10MeV) – 4.8 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 80 MeV  

                                                                                                   – Eqm2 = 75 MeV  
 

Sources: ◊ flare activity AR10652 >1,5d behind W-limb  

     solar flare 31d05
h
16

m
, C8.4/…, n02w90*, АR10652 

    Ø solar flare 31d10
h
35

m
, С5.3/…, n02w90*, AR10652 

Main X-ray burst 1-8 Ǻ: onset – 31d05
h
16

m
, max – 31d06

h
57

m
, Ф = 0.076 J/m

2
 

CME: 05
h
54

m
: V=1192 km/s, Δφ =259

o
, dA= 287

o  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2004 August 01 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

Integral fluxes of protons for the event of 2004 August 01 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 21
h
 21

h
/02d02

h
 15.2/18.3 2d  

EPS  >10 21
h
 21

h
/02d02

h
 5.2/4.8 2d  

EPS  >30 - 22
h
/02d01

h
 0.43/0.15 2d  

EPS >50 - - /02d01
h
 - /0.04 2d  

EPS >60 - - - -  

EPS >100 - - - -  

METEOR  

CBM >5 02
h
 22

h
/ - 3/ - 2d  

CBM >15 02
h
 23

h
/ - 1.2/ - 1.5d  

CBM >25 00
h
 22

h
/ - 0.3/ - 1d  

CBM >40 00
h
 23

h
/ - 0.1/ - 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 22
h
/02d03

h
 620/450 2d  

MEPED >0.8 - 22
h
/02d03

h
 380/220 2d  

MEPED >2.5 - 22
h
/02d03

h
 210/170 2d  

MEPED >6.9 - 22
h
/02d03

h
 45/30 2d  

MEPED >16 - 22
h
/02d03

h
 4.8/1.8 2d  

MEPED >36 - 22
h
/02d03

h
 0.6/0.3 2d  

MEPED >70 - - - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 22
h
/02d03

h
 430/110 2d  

MKL >14 - 22
h
/02d03

h
 2.6/1.5 2d  

MKL >26 - 22
h
/02d03

h
 1.5/0.9 2d  

MKL >50 - 22
h
/02d03

h
 0.5/0.3 2d  

ACE  

SIS >10 04
h
 22

h
/02d01

h
 11.3/5.7 2d  

SIS >30 09
h
 22

h
/02d01

h
 0.6/0.3 2d  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 2004 August 01 
 

S/c, 

 instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.72-2 31d17
h
 20

h
/02d02

h
 18.4/7.9 2d  

LION 2-6 31d17
h
 20

h
/02d02

h
 3/1.3 2d  

EPHIN 4-8 04
h
 19

h
/02d01

h
 6.8/3.5 2d  

EPHIN 8-25 04
h
 19

h
/02d01

h
 0.45/0.2 2d  

EPHIN 25-41 04
h
 19

h
/02d01

h
 0.014/0.006 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., Bieber J.W., Clem J., et.al., 2006. 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 August 01 
 

2004        July 31                                                          AR10652               To event 451  
 

Hα 6563 Å No Flare n02w90*   

1 – 12 keV 0516 0657 0914  C8.4 7.6E-2 

6-12 keV 063024 063458 063916  362241 RHESSI 

12-25 keV 063916 064334 071552  1405027 RHESSI 

12-25 keV 064900 065014 071600  978017 RHESSI 

6-12 keV 084648 084658 085232  44076 RHESSI 

 
CME WL 0554 1192 km/s 46.4 km/s

2 
197º 287º  

* − probable localization of the flare event 
 

 

 

 

2004         July 31                               Ø                      AR10652                    To event 451  
 

Hα 6563 Å No Flare n02w90*    

1 – 12 keV 1035 1101 1149  C5.3 2.1E-2 

6-12 keV 11:45:44 11:45:46 12:00:44  57313 RHESSI 

* − probable localization of the flare event 
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Event 2004.09.13 – (2004-257)                                                                               № 452 
 

Particle event: To(Ep>10MeV) – 13d19
h 

                          Tmax1(Ep>10MeV) – 13d23h
,  Jmax1(Ep>10MeV) – 210 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 14d05h
,  Jmax2(Ep>10MeV) – 180 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 110 MeV  

                                                                                                   – Eqm2  =   90 MeV  
 

Sources: ⊙solar flare 12d00
h
04

m
, M4.8/2N, N04E42,  АR10672  

    Ø solar flare 12d01
h
36

m
, M3.2/SN, S14W61, АR10667 

Main X-ray burst 1-8 Ǻ onset – 12d00
h
04

m
, max – 12d00

h
56

m
, Ф = 0.15 J/m

2
 

CME: 12d00
h
36

m
, V = 1328 km/s, Δφ = 360

o
, dA = 132˚  

▲SC 13d20
h
03

m
; 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2004 September 13 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2004 September 13 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 19
h
 23

h
/14d06

h
 970/990 5d  

EPS  >10 19
h
 23

h
/14d05

h
 210/180 4d  

EPS  >30 19
h
 22

h
/14d06

h
 5.6/1.2 3d  

EPS >50 19
h
 22

h
/14d05

h
 0.5/0.15 1d  

EPS >60 19
h
 23

h
/14d05

h
 0.2/0.1 1d  

EPS >100 - 23
h
/14d05

h
 0.02/0.015 -  

METEOR  

CBM >5 18
h
 14d01

h
/ - 70/ - 3d  

CBM >15 18
h
 23

h
/ - 18/ - 2d  

CBM >25 18
h
 23

h
/ - 3.2/ - 1d  

CBM >40 22
h
 22

h
/ - 0.46/ - 1d  

BP >90 - - - -  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - 24
h
/14d08

h
 1·10

5
/8.4·10

3
 -  

MEPED >0.8 - 24
h
/14d08

h
 6.2·10

3
/6.1·10

3
 -  

MEPED >2.5 - 24
h
/14d08

h
 3·10

3
/3·10

3
 -  

MEPED >6.9 - 24
h
/14d08

h
 620/610 -  

MEPED >16 - 24
h
/14d08

h
 70/25 -  

MEPED >36 - 24
h
/14d07

h
 2.5/0.5 -  

MEPED >70 - 24
h
/ - 0.3/ - -  

MEPED >140 - - - -  
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CORONAS F   

MKL >1. - 22
h
/14d05

h
 600/1·10

4
 -  

MKL >14 - 22
h
/14d05

h
 5/18 -  

MKL >26 - 22
h
/14d05

h
 2.1/11 -  

MKL >50 - 22
h
/14d05

h
 0.9/3.3 -  

ACE  

SIS >10 19
h
 23

h
/14d05

h
 210/180 4d  

SIS >30 19
h
 22

h
/14d06

h
 5.6/1.2 3d  

SOHO  

EPHIN (INT) >50 20
h
 21

h
/14d05

h
 0.43/0.32 1d  
 

Differential fluxes of protons for the event of 2004 September 13 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.72-2 19
h
 14d01

h
/14d06

h
 390/447 4d  

LION 2-6 19
h
 14d00

h
/14d06

h
 75/98 4d  

EPHIN 4-8 19
h
 23

h
/14d05

h
 376/443 4d  

EPHIN 8-25 19
h
 23

h
/14d05

h
 25.3/24.4 4d  

EPHIN 25-41 19
h
 22

h
/14d04

h
 0.3/0.12 4d  

 

References:  

Kuwabara T., Bieber J.W., Clem J., et.al., 2006. 
 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 September 13  
 

2004        September 12                        ⊙                       AR10672                To event 452 
 

Hα 6563 Å 0008 0035 0201 N04E42 2N FHUZ 

1 – 12 keV 0004 0056 0133  M4.8 1.5E-1 

50-100 keV 000216 003934 010448  12612176 RHESSI 

 
15.4 GHz 0032.0 0119.0 0000.0  2.83  

8.8 GHz 0029.0 0121.0 0256.0  3.23  

5 GHz 0023.0 0119.0 0246.0 U0.6 P2.7-5 3.45  

2.7 GHz 0026.0 0121.0 0246.0  3.45  

1.4 GHz 0024.0 0116.0 0000.0  3.28  

610 MHz 0026.0 0033.0 0205.0  2.68  

410 MHz 0028.0 0137.0 0200.0  3.15  

245 MHz 0135.0 0137.0 0140.0  2.93  
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DS II 30-57 0023  0029 F,N 3  

DS II 60-110 0023  0029 S,H 3  

DS II 20-90 0029  0049 S,H 3  

DS II 30-90 0141  0150 F,N 3  

DS II 57-180 0141  0150 S,H 3  

DS IV 30-850 0013  0130  2  

DS IV 28-180 0026  0200  2  

DS III 30-130 0023  0038 GG 2  

DS III 20-180 0041  0111 GG 2  

DS III 75-440 0135  0140 G 1  

DS III 20-90 0149  0150 G 3  

DS UNCLF 50-85 0043  0047  2  

 
CME WL 0036 1328 km/s 22.5 km/s

2 
360º 132º  

 

 
 

 

 

 

 

 

 

 

 

2004     September 12                           Ø                     AR10667               To event 452 
 

Hα 6563 Å 0137 0138 0145 S14W61 SN   

1 – 12 keV 0136 0139 0141  M3.2 8.2E-3 

12-25 keV 013740 013858 014008  343715 RHESSI 

 
410 MHz 0028.0 0137.0 0200.0  3.15  

245 MHz 0135.0 0137.0 0140.0  2.93  

DS III 75-440 0135  0140 G 1  

DS III 20-90 0149  0150 G 3  
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Event 2004.09.19 – (2004-263)                                                                     № 453 
 

Particle event:   To(Ep>10MeV) – 19d18
h 

                          Tmax1(Ep>10MeV) – 20d01h
,   Jmax1(Ep>10MeV) – 46 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 21d02h
,   Jmax2(Ep>10MeV) – 10 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 390 MeV  

                                                                                                   – Eqm2 = 100 MeV  
 

Sources: ● solar flare 19d16
h
46

m
, M1.9/…, n03w60* АR10672  

Main X-ray burst 1–8 Å: onset – 19d16
h
46

m
, max – 19d17

h
12

m
, Ф = 0.039 J/m

2
 

CME: gap  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2004 September 19 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2004 September 19 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura

-tion 

Comments 

GOES-10  

EPS >5 18
h
 20d01

h
/20d11

h
 98/28 2d  

EPS  >10 18
h
 20d01

h
/20d08

h
 46/10 2d  

EPS  >30 18
h
 21

h
/20d08

h
 7.7/1 2d  

EPS >50 18
h
 20

h
/20d08

h
 2.1/0.3 1d  

EPS >60 18
h
 20

h
/20d07

h
 1.0/0.13 1d  

EPS >100 18
h
 20

h
/20d08

h
 0.2/0.01 1d  

METEOR  

CBM >5 17
h
 20

h
/ - 35/ - 3d  

CBM >15 17
h
 20

h
/ - 14/ - 2d  

CBM >25 17
h
 20

h
/ - 4.9/ - 2d  

CBM >40 17
h
 20

h
/ - 1.7/ - 1d  

BP >90 17
h
 20

h
/ - 0.13/ - 1d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 -  -  - -  

MEPED >2.5 -  -  - -  

MEPED >6.9 - 22
h
/ - 140/ - 2d  

MEPED >16 - 22
h
/ - 30/ - 2d  

MEPED >36 - 20
h
/ - 7.2/ - 1d  

MEPED >70 - 20
h
/ - 0.65/ - 1d  

MEPED >140 - 20
h
/ - 0.28/ - 1d  
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CORONAS F   

MKL >1. - 21
h
/20d08

h
 55/110 2d  

MKL >14 - 21
h
/20d08

h
 17/12 1d  

MKL >26 - 21
h
/20d08

h
 8/6.8 1d  

MKL >50 - 21
h
/20d08

h
 3.5/3 1d  

ACE  

SIS >10 17
h
 23

h
/ - 55.2/ - 2d  

SIS >30 17
h
 20

h
/ - 10.3/ - 1d  

SOHO  

EPHIN (INT) >50 17
h
 - /20d11

h
 - 1d  

 

Differential fluxes of protons for the event of 2004 September 19 
 

S/c,  

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura

-tion 

Comments 

SOHO  

LION 0.75-2 17
h
 - /20d17

h
 - /16.5 3d  

LION 2-6 17
h
 - /20d17

h
 - /2.2 3d  

EPHIN 4-8 17
h
 - /20d10

h
 - /5.9 3d  

EPHIN 8-25 17
h
 - /20d10

h
 - /0.6 3d  

EPHIN 25-41 17
h
 - - -  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 September 19 
 

2004       September 19                      ๏                 AR1010672              To event 453  
 

Hα 6563 Å No Flare Patrol n03w60*   

1 – 12 keV 1646 1712 1739  M1.9 3.9E-2 

50-100 keV 16:43:16 17:01:22 17:02:52  71699552 RHESSI 
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15.4 GHz 1656.0 1658.0 1713.0  1.94  

8.8 GHz 1655.0 1657.0 0000.0  2.23  

5 GHz 1651.0 1657.0 0000.0 U0.6 P2.7-5 2.69  

2.7 GHz 1649.0 1657.0 0000.0  2.72  

1.4 GHz 1650.0 1654.0 0000.0  2.00  

610 MHz 1652.0 1655.0 1655.0  1.49  

410 MHz 1655.0 1656.0 1656.0  1.79  

245 MHz 1701.0 1704.0 1706.0  2.15  

DS II 25-180 1656  1713  3  

DS IV 25-76 1716  1734  1  

DS III 42-180 1650  1653  1  

 
CME WL      gap 
 

* − probable localization of the flare event 
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Event 2004.11.01 – (2004-306)                                                                   № 454 
 

Particle event: To(Ep>10MeV) – 01d06h 

                          Tmax (Ep>10MeV) – 01d08h
,   Jmax (Ep>10MeV) – 54 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 410 MeV 
 

Sources: ● solar flare 01d03
h
04

m
, M1.1/1F,  N15W41, АR10691 

Main X-ray burst 1-8 Ǻ: onset – 01d03
h
04

m
, max – 01d03

h
22

m
, Ф = 0.0052 J/m

2
 

CME: 01d03
h
54

m
, V = 0459 km/s, Δφ = 192

o
, dA = 285˚   

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2004 November 01 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2004 November 01 
 

S/c, instruments Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 06
h
 08

h
 76 2d  

EPS  >10 06
h
 08

h
 54 2d  

EPS  >30 06
h
 07

h
 15.5 2d  

EPS >50 06
h
 07

h
 6.4 2d  

EPS >60 06
h
 07

h
 3.9 1d  

EPS >100 06
h
 07

h
 1.1 1d  

METEOR  

CBM >5 06
h
 08

h
 34 3d  

CBM >15 06
h
 08

h
 19 3d  

CBM >25 06
h
 07

h
 11 2d  

CBM >40 06
h
 07

h
 6.7 2d  

BP >90 06
h
 07

h
 0.9 1d  

POES 16  

MEPED >0.8 06
h
 - - 2d  

MEPED >2.5 06
h
 - - 2d  

MEPED >6.9 06
h
 07

h
 120 2d  

MEPED >16 06
h
 07

h
 70 2d  

MEPED >36 06
h
 07

h
 22 2d  

MEPED >70 06
h
 07

h
 3.3 1d  

MEPED >140 06
h
 07

h
 0.6 1d  

CORONAS F  

MKL >1. 06
h
 08

h
 220 2d  

MKL >14 06
h
 08

h
 38 2d  

MKL >26 06
h
 08

h
 25 2d  

MKL >50 06
h
 08

h
 12 1d  

ACE  

SIS >10 06
h
 07

h
 114 2d  

SIS >30 06
h
 07

h
 37.6 2d  
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SOHO  

EPHIN (INT) >50 06
h
 07

h
 2.5 1d  

 

Differential fluxes of protons for the event of 2004 November 01 
 

S/c,  

instruments 

∆Е, 

MeV 

To Tmax Jmax, (cm
2
.s.sr.MeV)

-

1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 07
h
 12

h
 4.3 3d  

LION 2-6 07
h
 10

h
 1.7 3d  

EPHIN 4-8 06
h
 08

h
 9.7 2d  

EPHIN 8-25 06
h
 08

h
 4.3 2d  

EPHIN 25-41 06
h
 08

h
 0.43 2d  

 

References:  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 November 01 
 

2004      November 01               ●                     AR10691               To event 454  
 

Hα 6563 Å 0319 0320 0336 N15W41 1F  

1 – 12 keV 0304 0322 0326  M1.1 5.2E-3 

50-100 keV 031724 032054 034328  2310280 RHESSI 

 
15.4 GHz 0319.0 0319.0 ~0319.0  2.04  

8.8 GHz 0319.0 0319.0 ~0319.0 U2.7 P8.8 2.30  

5 GHz 0318.0 0319.0 0319.0  2.23  

2.7 GHz 0319.0 0319.0 ~0319.0  1.95  

1.4 GHz 0319.0 0319.0 ~0319.0  2.04  

610 MHz 0318.0 0319.0 0320.0  2.36  

500 MHz 0318.0 0319.0 0321.0  2.04  

245 MHz <0319.0 ~0322.0 >0326.0  2.87  

DS II 30-220 0321  0331  3  

DS III 23-260 0308  0309 G 1  

DS III 25-180 0312  0320  2  

DS III 25-1200 0317  0320 G 3  

 
CME WL 0354 0459 km/s -6.6 km/s

2 
192º 285º  
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Event: 2004.11.07 – (2004-312)                                                                     № 455 
 

Particle event: To(Ep>10MeV) – 07d01h 

                          Tmax1(Ep>10MeV) – 07d23h
,   Jmax1(Ep>10MeV) – 490 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 09d00h
,   Jmax2(Ep>10MeV) – 70 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 330 MeV  

                                                                                                   – Eqm2 = 100 MeV  
 

Sources: ● solar flare 07d15
h
42

m
, X2.0/…, n10w15*, АR10696  

    Ø solar flare 08d15
h
43

m
, M2.3/1N, N08W35, АR10696 

Main X-ray burst 1–8 Ǻ: onset – 07d15
h
42

m
, max – 07d16

h
06

m
, Ф = 0.2 J/m

2
 

CME: 07d16
h
54

m
, V = 1759 km/s, Δφ = 360

o
, dA = 000˚  

▲SC 07d02
h
57

m
; ▲07d10

h
52

m
; ▲07d18

h
27

m
; ▲09d09

h
30

m
; 

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2004 November 07  
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SOHO (LION + EPHIN) 2004
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2004 November 07 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10   

EPS >5 01
h
 23

h
/09d00

h
 1.5·10

3
/320 2d  

EPS  >10 01
h
 23

h
/09d00

h
 490/70 2d  

EPS  >30 01
h
 23

h
/09d00

h
 23/3.1 2d  

EPS >50 01
h
 23

h
/09d00

h
 3.7/0.37 2d  

EPS >60 01
h
 22

h
/09d00

h
 1.9/0.13 2d  

EPS >100 - 22
h
/08d23

h
 0.35/0.01 2d  

METEOR  

CBM >5 18
h
 08d03

h
/08d22

h
 107/16 2d  

CBM >15 18
h
 08d03

h
/08d22

h
 35/4.4 2d  

CBM >25 18
h
 23

h
/08d23

h
 10/0.95 2d  

CBM >40 18
h
 23

h
/08d23

h
 2.7/0.24 2d  

BP >90 18
h
 08d00

h
/ - 0.22/ - 2d  

ChD >600 -     

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - /08d23
h
 - /2.2·10

3
 2d  

MEPED >2.5 - 24
h
/08d23

h
 3.3·10

3
/1·10

3
 2d  

MEPED >6.9 - 24
h
/08d23

h
 920/180 2d  

MEPED >16 - 22
h
/08d23

h
 110/11 2d  

MEPED >36 - 22
h
/08d23

h
 10.5/1.3 2d  

MEPED >70 - 22
h
/ - 0.9/ - 2d  

MEPED >140 - -  - -  
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CORONAS F   

MKL >1. - 08d01
h
/ - 3.2·10

3
/ - 2d  

MKL >14 - 08d01
h
/ - 68/ - 2d  

MKL >26 - 08d01
h
/ - 35/ - 2d  

MKL >50 - 08d01
h
/ - 6/ - 2d  

ACE  

SIS >10 17
h
 21

h
/09d00

h
 375/60 2d  

SIS >30 17
h
 21

h
/09d00

h
 35/1.8 2d  

SOHO       

EPHIN (INT) >50 17
h
 21

h
/09d00

h
 3.1/0.46 2d  

 

Differential fluxes of protons for the event of 2004 November 07 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 08
h
 22

h
/09d00

h
 155/213 2d  

LION 2-6 08
h
 22

h
/09d00

h
 74.2/47.3 2d  

EPHIN 4-8 08
h
 21

h
/09d00

h
 400/168 2d  

EPHIN 8-25 08
h
 21

h
/09d00

h
 40/10 2d  

EPHIN 25-41 08
h
 21

h
/09d00

h
 0.9/0.1 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References:  

Kuwabara T., Bieber J.W., Clem J., et.al., 2006. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 November.07 
 

2004         November 07                      ●                    AR10696                      To event 455  
 

Hα 6563 Å No Flare n10w15   

1 – 12 keV 1542 1606 1615  X2.0 2.0E-1 

12-25 keV 160500 160818 162248  12506936 RHESSI 

100-300 keV 162248 162902 163220  3415495 RHESSI 

50-150 keV 1620  1627   SONG F 

0,18-0,7 MeV      SONG F 

 
15.4 GHz 1552.0 1627.0 0000.0  3.56  

8.8 GHz 1550.0 1627.0 1715.0  3.82  

5 GHz 1552.0 1627.0 0000.0 U1.4 P5 3.92  

2.7 GHz 1555.0 1630.0 0000.0  3.66  

1.4 GHz 1557.0 1625.0 0000.0  3.49  

610 MHz 1602.0 1626.0 1729.0  4.08  

410 MHz 1602.0 1625.0 0000.0  4.18  

245 MHz 1600.0 1625.0 1815.0  4.62  

DS II 25-180 1559  1616  1  

DS IV 25-180 1603  2106  1  

 
CME WL 1654 1759 km/s -19.7km/s

2 
360º 000º  
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2004      November 08                              Ø                     AR10696                To event 455  
 

Hα 6563 Å 1546 1546 1556 N08W35 1N F 

1 – 12 keV 1543 1549 1552  M2.3 6.7E-3 

 
15.4 GHz 1545.0 1546.0 1546.0  3.11  

8.8 GHz 1545.0 1546.0 1546.0 U2.7 P8.8 3.20  

5 GHz 1545.0 1546.0 1547.0  2.78  

2.7 GHz 1546.0 1546.0 ~1546.0  1.75  

245 MHz 1546.0 1546.0 ~1546.0  3.11  

DS V 25-180 1545  1547  2  

 
CME WL      gap 

RHESSI - gap 
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Event 2004.11.10 – (2004-315)                                                                     № 456 
 

Particle event: To(Ep>10MeV) –  10d02h 

                          Tmax1(Ep>10MeV) – 10d10h
,  Jmax1(Ep>10MeV) – 264 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 10d16h
,  Jmax2(Ep>10MeV) – 193 /cm

2
.s.sr 

                          Tmax3(Ep>10MeV) – 12d09h
,   Jmax3(Ep>10MeV) – 75 /cm

2
.s.sr 

                          Duration of the event – 6 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 485 MeV  

                                                                                                   – Eqm2 = 430 MeV  

                                                                                                   – Eqm3 = 110 MeV  
 

Sources: ● solar flare 09d16
h
59

m
, M8.9/2N, N07W51, АR10969 

Ø solar flare 10d01
h
59

m
, X2.5/3B, N09W49, АR10969 

Main X-ray burst 1–8 Ǻ: onset – 09d16
h
59

m
, max – 09d17

h
19

m
, Ф = 0.094 J/m

2
 

CME: 09d17
h
26

 m
, V = 2000 km/s, Δφ = 360

o
, dA = 299˚;  

▲ SC 11d17
h
10

m
; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2004 November 10 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2004 November 10 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 02
h
 10

h
/17

h
/12d09

h
 531/492/236 6d  

EPS  >10 02
h
 10

h
/16

h
/12d09

h
 264/193/75 6d  

EPS  >30 02
h
 10

h
/16

h
/12d08

h
 40.4/23.7/4.3 4d  

EPS >50 02
h
 10

h
/16

h
/12d08

h
 11.1/5.4/0.6 3d  

EPS >60 02
h
 10

h
/16

h
/12d08

h
 6.3/2.8/0.22 3d  

EPS >100 02
h
 10

h
/16

h
/12d08

h
 1.6/0.7/0.01 3d  

METEOR  

CBM >5 03
h
 11

h
/ - / - 108/ - / - 9d  

CBM >15 03
h
 11

h
/ - / - 64/ - / - 7d  

CBM >25 03
h
 11

h
/ - / - 29/ - / - 5d  

CBM >40 03
h
 11

h
/ - / - 11/ - / - 3d  

BP >90 03
h
 11

h
/ - / - 1.1/ - / - 2d  

ChD >600 03
h
 11

h
/ - / - 0.09/ - / - 1d  

POES-16  

MEPED >0.24 - 11
h
/23

h
/12d10

h
 - /2.2·10

3
/1·10

3
 -  

MEPED >0.8 - 11
h
/21

h
/12d10

h
 1.2·10

3
/2.3·10

3
/890 -  

MEPED >2.5 - 11
h
/19

h
/12d10

h
 1·10

3
/820/620 -  

MEPED >6.9 - 11
h
/17

h
/12d10

h
 810/610/230  -  

MEPED >16 - 11
h
/17

h
/12d10

h
 220/95/30 -  
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MEPED >36 - 11
h
/17

h
/12d10

h
 45/15/3 -  

MEPED >70 - 11
h
/17

h
/12d10

h
 3.7/1.3/ - -  

MEPED >140 - 11
h
/17

h
/12d10

h
 1/0.5/ - -  

ACE  

SIS >10 02
h
 10

h
/16

h
/12d09

h
 139/222/75 7d  

SIS >30 02
h
 10

h
/16

h
/12d09

h
 30/28.4/5.1 4d  

SOHO  

EPHIN (INT) >50 02
h
 09

h
/16

h
/12d09

h
 6.1/3.2/0.3 3d  

 

Differential fluxes of protons for the event of 2004 November 10 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 02
h
 10

h
/17

h
/12d09

h
 57.8/75.4/65.4 9d  

LION 2-6 02
h
 10

h
/16

h
/12d09

h
 16.5/22.1/14.8 9d  

EPHIN 4-8 02
h
 09

h
/16

h
/12d09

h
 96.3/134/75.6 9d  

EPHIN 8-25 02
h
 09

h
/16

h
/12d09

h
 21.5/21.9/8.0 9d  

EPHIN 25-41 02
h
 09

h
/16

h
/12d09

h
 1.8/1.0/0.26 9d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2004 November 10 
 

2004     November 9                                ●                         AR10696              To event 456 
 

Hα 6563 Å 1705 1711 1829 N07W51 2N UZ 

DSF 6563 Å 1639  1731 S19W45 23°  

1 – 12 keV 1659 1719 1732  M8.9 9.4E-2 

25-50 keV 174028 174110 175528  805713 RHESSI 

 
15.4 GHz 1709.0 1711.0 1753.0  3.08  

8.8 GHz 1701.0 1710.0 0000.0  3.20  

5 GHz 1701.0 1715.0 0000.0  3.30  

2.7 GHz 1701.0 1717.0 0000.0  3.00  

1.4 GHz 1701.0 1713.0 0000.0  2.54  

610 MHz 1702.0 1716.0 0000.0  3.15  

410 MHz 1703.0 1713.0 0000.0  2.88  

245 MHz 1706.0 1714.0 1858.0  3.43  

DS II 25-56 1718  1721  1  

DS II 25-41 1724  1727  3  

DS IV 25-180 1706  2104  3  

DS III 25-150 1659  1702  1  

DS III 25-180 1711  1717  2  

 
410 MHz 1703.0 1747.0 0000.0  3.26  

 
CME WL 1726 2000 km/s -65.1 km/s

2 
360º 299º  
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2004     November 10                         ●                           AR10696                To event 456  
 

Hα 6563 Å 0204 0210 0315 N09W49 3B EF 

1 – 12 keV 0159 0213 0220  X2.5 1.6E-1 

50-100 keV 020056 021058 024024  75870032 RHESSI 

 
2.8 GHz 0200.0 0210.3 0238.0  2.90  

1.4 GHz 0205.0 0210.0 0236.0  3.04  

610 MHz 0207.0 0208.0 0000.0  3.80  

410 MHz 0207.0 0210.0 0236.0  3.73  

245 MHz 0207.0 0209.0 0236.0  3.43  

DS II 25-180 0207  0240  3  

DS IV 130-1200 0206  0237  2  

DS IV 18-180 0247  0410 F,S 3  

DS III 18-1300 0208  0210 G 3  

DS III 25-180 0208  0230 N 3  

 
CME WL 0226 3387 km/s -108.0 km/s

2 
360º 302º  
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Event 2005.01.15 – (2005-015)                                                                   № 457 
 

Particle event: To(Ep>10MeV) – 15d07
h
 

                          Tmax(Ep>10MeV) – 15d11
h
, Jmax (Ep>10MeV) – 7.4 /cm

2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm = 300 MeV 
 

Sources: ● solar flare 15d05
h
54

m
, M8.6/SF, N11E06, АR10720 

Main burst Х-ray: 1-8 Ǻ: onset – 15d05
h
54

m
, max – 15d06

h
38

m
, Ф = 0.29 J/m

2
 

CME: 15d06
h
30

m
, V = 2049 km/s, Δφ = 360

o
, dA= 359˚;  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2005 January 15 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 January 15 
 

S/c, 

instruments 

Eр, MeV To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 07
h
 12

h
 22 1d  

EPS >10 07
h
 11

h
 7.4 1d  

EPS >30 07
h
 10

h
 1.37 1d  

EPS >50 07
h
 10

h
 0.51 1d  

EPS >60 07
h
 10

h
 0.33 1d  

EPS >100 07
h
 10

h
 0.11 1d  

METEOR  

CBM >5 07
h
 11

 h
 2.57 1d  

CBM >15 07
h
  11

 h
 1.4 1d  

CBM >25 07
h
 11

 h
 0.77 1d  

CBM >40 07
h
 11

 h
 0.41 1d  

BP >90 07
h
 09

 h
 0.06 1d  

ChD >600 - - -      -  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - 11
h
 95 1d  

MEPED >6.9 - 11
h
 60 1d  

MEPED >16 - 10
h
 2.8 1d  

MEPED >36 - 10
h
 1.5 1d  

MEPED >70 - - - -  

MEPED >140 - - - -  

CORONAS F   

MKL >1. - 18
h
 210 1d  

MKL >14 - 14
h
 2.5 1d  

MKL >26 - 13
h
 1.7 1d  

MKL >50 - 12
h
 0.75 1d  
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ACE       

SIS >10 07
h
 11

h
 11.6 1d  

SIS >30 07
h
 10

h
 2.7 1d  

SOHO  

EPHIN (INT) >50 07
h
 9

h
 0.16 1d  

 

Differential fluxes of protons for the event of 2005 January 15 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 08
h
 19

h
 16 1d  

LION 2-6 08
h
 17

h
 2.5 1d  

EPHIN 4-8 09
h
 16

h
 7.2 1d  

EPHIN 8-25 07
h
 12

h
 0.5 1d  

EPHIN 25-41 07
h
 11

h
 0.031 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References: 

Kuwabara T., J.W. Bieber, J. Clem, et.al., 2006. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 January 15 
 

2005     January 15                           ●                       AR10720                    To event 457 
 

Hα 6563 Å 0556 0559 0817 N12E05 SF UZ 

1 – 12 keV 0554 0638 0717  M8.6 2.9E-1 

12-25 keV 053608 053810 054124  18610 RHESSI 

12-25 keV 062656 062758 063804  4957986 RHESSI 

50-100 keV 063804 064022 065740  6039624 RHESSI 

25-50 keV 065740 065822 072352  3280681 RHESSI 

50-150 keV 0624  0632   SONG F 

80-225 keV      SONG F 
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15.4 GHz 2211.0 2248.0 0037.0  4.26  

8.8 GHz 2230.0 2248.0 0057.0 U2.7 P8.8 4.32  

5 GHz 2207.0 2250.0 0124.0  4.18  

2.7 GHz 2224.0 2306.0 0102.0  3.81  

1.4 GHz 2227.0 2307.0 0043.0  4.18  

610 MHz 2230.0 2331.0 0045.0  4.87  

410 MHz 2230.0 2329.0 0109.0  5.11  

245 MHz 2236.0 2329.0 0047.0  4.56  

DS II  2224  2258 25-410 3  

DS IV  2233  >2400 18-1600 3  

DS III GG 2235  2251 18-260 3  

DS III N 2300  >2400 20-200 3  

DS III S,C <0000  0401 18-200 3  

DS UNCLF  2253  2300 20-45 3  

 
CME  0630 2049 km/s -30.7 km/s

2 
360º 359º  
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Event 2005.01.16 – (2005-016)                                                                    № 458 
 

Particle event:   To(Ep>10MeV) – 16d00
h
 

                          Tmax(Ep>10MeV) – 16d18
h
,  Jmax (Ep>10MeV) – 330 /cm

2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm = 330 MeV 
 

Sources: ● solar flare 15d21
h
54

m
, 3B/X2.6, N14W08*, АR10720  

  3B/M1.0, N14W08*, АR10720 

Main X-ray burst 1–8 Ǻ: onset – 15d22
h
25

m
, max – 15d23

h
02

m
, Ф = 0.63 J/m

2
 

CME: 15d23
h
06

m
, V = 2861 km/s, Δφ = 360

o
, dA = 323˚;  

*– One flare event with two X-ray bursts 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 January 16 
 

ACE + GOES 2005
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SOHO (LION + EPHIN) 2005
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 January 16 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 00
h
 18

h
 890 1.5d  

EPS >10 00
h
 18

h
 330 1.5d  

EPS >30 00
h
 15

h
 45.5 1.5d  

EPS >50 00
h
 15

h
 10.8 1.5d  

EPS >60 00
h
 15

h
 4.1 1.5d  

EPS >100 00
h
 15

h
 0.52 1.5d  

METEOR  

CBM >5 00
 h
 16

 h
 107 1.5d  

CBM >15 00
 h
 16

 h
 59 1.5d  

CBM >25 00
 h
 16

 h
 27 1.5d  

CBM >40 00
 h
 16

 h
 9,4 1.5d  

BP >90 00
 h
 16

 h
 0,29 1.5d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 00
 h
 18

 h
 3150 1.5d  

MEPED >0.8 00
 h
 18

 h
 3000 1.5d  

MEPED >2.5 00
 h
 16

 h
 1100 1.5d  

MEPED >6.9 00
 h
 16

 h
 580 1.5d  

MEPED >16 00
 h
 16

 h
 190 1.5d  

MEPED >36 00
 h
 16

 h
 12 1.5d  

MEPED >70 00
 h
 13

 h
 1 1.5d  

MEPED >140 00
 h -

 - -  
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CORONAS F  

MKL >1 - 18
h
 3400 1.5d  

MKL >14 - 17
h
 120 1.5d  

MKL >26 - 17
h
 80 1.5d  

MKL >50 - 17
h
 20 1.5d  

ACE  

SIS >10 00
h
 17

h
 342 1.5d  

SIS >30 15d 23
h
 14

h
 65 1.5d  

SOHO  

EPHIN (INT) >50 07
h
 14

h
 5.0 1.5d  

 

Differential fluxes of protons for the event of 2005 January 16 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 03
h
 20 

h
 231 1.5d  

LION 2-6 03
h
 20 

h
 48 1.5d  

EPHIN 4-8 02
h
 14

h
 116 1.5d  

EPHIN 8-25 01
h
 14

h
 16.7 1.5d  

EPHIN 25-41 01
h
 14

h
 1.5 1.5d  

EPHIN 41-53 - “ -             - “ -             - “ -   - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 January 16 
 

2005        January 15                       ●                         AR10720                   To event 458 
 

Hα 6563 Å 2154 2249 >0009 N14W08 3B UZ 

1 – 12 keV 2201 2208 2216  M1.0* 6.9E-03 

1 – 12 keV 2225 2302 2331  X2.6* 6.3E-01 

12-25 keV 221504 221506 222032  78718 RHESSI 

300-800 keV 222032 224958 230256  44250936 RHESSI 

100-300 keV 230256 230626 231740  22362556 RHESSI 

12-25 keV 234832 234930 000308  5883697 RHESSI 

50-150 keV 2238  2255   SONG F 

225-750 keV 225-750     SONG F 
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15.4 GHz 2211.0 2248.0 0037.0  4.26  

8.8 GHz 2230.0 2248.0 0057.0 U2.7 P8.8 4.32  

5 GHz 2207.0 2250.0 0124.0  4.18  

2.7 GHz 2224.0 2306.0 0102.0  3.81  

1.4 GHz 2227.0 2307.0 0043.0  4.18  

610 MHz 2230.0 2331.0 0045.0  4.87  

410 MHz 2230.0 2329.0 0109.0  5.11  

245 MHz 2236.0 2329.0 0047.0  4.56  

DS II 25-410 2224  2258  3  

DS IV 18-1600 2233  >2400  3  

DS III 18-260 2235  2251 GG 3  

DS III 20-200 2300  >2400 N 3  

DS III 18-200 <0000  0401 S,C 3  

DS UNCLF  2253  2300  3  

 
CME WL 2306 2861 km/s -127.4km/s

2 
360º 323º  

 

*– One flare event with two X-ray bursts 
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Event 2005.01.17 – (2005-017) – GLE-68                                                        № 459 
 

Particle event: To(Ep>10MeV) – 17d13
h
 

                          Tmax(Ep>10MeV) – 17d17
h
,  Jmax (Ep>10MeV) – 3.8·10

3
 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 750 MeV 
 

Sources: ● solar flare 17d06
h
09

m
, X3.8/3N, N14W24, АR10720 

Main X-ray burst 1-8 Ǻ onset – 17d06
h
59

m
, max – 17d09

h
52

m
, Ф = 0.84 J/m

2
 

CME: 17d09
h
30

m
, V = 2094 km/s, Δφ = 360

o
, dA = 334˚ 

CME: 17d09
h
54

m
, V = 2547 km/s, Δφ = 360

o
, dA = 309˚  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2005 January 17 
 

ACE + GOES 2005
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SOHO (LION + EPHIN) 2005
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 January 17 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 13
h
 17

h
 5310 2d  

EPS >10 13
h
 17

h
 3820 2d  

EPS >30 12
h
 17

h
 1090 2d  

EPS >50 12
h
 17

h
 330 2d  

EPS >60 09
h
 17

h
 150 2d  

EPS >100 09
h
 16

h
 26 2d  

METEOR  

CBM >5 10
 h
 22

 h
 950 2d  

CBM >15 10
 h
 20

 h
 660 2d  

CBM >25 10
 h
 18

 h
 460 2d  

CBM >40 10
 h
 18

 h
 240 2d  

BP >90 10
 h
 17

 h
 13 2d  

ChD >600 - - - -  

POES 16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 - 16
h
 4060 2d  

MEPED >16 - 16
h
 2210 2d  

MEPED >36 - 16
h
 880 2d  

MEPED >70 - 15
h
 62 2d  

MEPED >140 - 15
h
 2.35 2d  

List 2005



646 

 

CORONAS F  

MKL >1 - 20
h
 8150 2d  

MKL >14 - 19
h
 1950 2d  

MKL >26 - 18
h
 890 2d  

MKL >50 - 17
h
 180 2d  

ACE       

SIS >10 13
h
 16

h
 3040 2d  

SIS >30 11 16
h
 1020 2d  

SOHO  

EPHIN (INT) >50 09
h
 17

h
 288 2d  

BALLOONS       

Mi >138  18d06
h
 1.6  After 

Mi >172  18d06
h
 0.87  maximum 

Mi >203  18d06
h
 0.32  - “ - 

NM  

Network >500 - 16
h 0.235 -  

 

Differential fluxes of protons for the event of 2005 January 17 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 11
h
 18

h
 196 2d  

LION 2-6 11
h
 18

h
 67.2 2d  

EPHIN 4-8 10
h
 17

h
 163 2d  

EPHIN 8-25 10
h
 17

h
 57.7 2d  

EPHIN 25-41 10
h
 17

h
 14.4 2d  

References:  

Miroshnichenko L.I. and J. Perez-Peraza, 2008.  

Lario D., R.B. Decker, and A. Aran, 2008. 

Lario D, A. Aran, R.B. Decker, 2009.  

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 January 17 
 

2005     January 17                          ●                         AR10720                   To event 459 
 

Hα 6563 Å <0906 0951 1157 N14W24 3N FU 

1 – 12 keV 0659 0952 1007  X3.8 8.4E-1 

25-50 keV 065956 070258 070920  264551 RHESSI 

12-25 keV 070920 071334 072628  718159 RHESSI 

50-100 keV 080232 080510 081028  22362556 RHESSI 

12-25 keV 234832 234930 000308  7958930 RHESSI 

100-300 keV 093536 094942 103852  53152512 RHESSI 

50-150 keV 0952  1000   SONG F 

150-500 keV      SONG F 

500-1300 keV      SONG F 

2-6 MeV      SONG F 
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15.4 GHz 0744.0 0943.0 1207.0  4.23  

8.8 GHz 0755.0 0926.0 1102.0  4.23  

5 GHz 0756.0 0929.0 1207.0 U1.4 P5 4.36  

2.7 GHz 0804.0 0931.0 1207.0  4.08  

1.4 GHz 0853.0 0931.0 1102.0  3.66  

900 MHz 0839.0 0926.7 >1054.0  3.75  

610 MHz <0845.0 0926.0 >1209.0  4.08  

410 MHz 0812.0 0957.0 1207.0  4.56  

245 MHz 0755.0 1005.0 1207.0  4.59  

204 MHz 0943.1 0943.9 0945.7  4.98  

DS II 26-95 0916  0924  2  

DS II 25-65 0944  0947  3  

DS IV 100-4000 0837  1120 P,S,C 3  

DS IV 25-180 0900  1524  2  

DS I 45-270 <0650  >1200 S,C 2  

DS III 25-270 0923  0934 GG,P 2  

DS III 25-180 0941  0946  3  

DS CONT 25-180 0657  0900  1  

DS CONT 25-270 ~0840  >1200 P 2  

DS DCIM 800-2000 0841  1132 GG 3  

 
CME WL 0930 2094 km/s -118.8 km/s

2 
360º 334º  

CME WL 0954 2547 km/s -159.1 km/s
2 

360º 309º  
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Event 2005.01.20 – (2005-020) - GLE-69                                                           № 460 
 

Particle event: To(Ep>10MeV) – 20d06
h
 

                          Tmax1(Ep>10MeV) – 20d10
h
, Jmax1 (Ep>10MeV) – 1.1·10

3
 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 21d17
h
, Jmax2 (Ep>10MeV) – 134 /cm

2
.s.sr 

                          Duration of the event – 4 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 3840 MeV 

                                                                                                   – Eqm2 = 1520 MeV  
 

Sources: ● solar flare 20d06
h
36

m
, X7.1/2B, N12W58, AR10720 

Main X-ray burst 1-8 Ǻ: onset – 20d06
h
36

m
, max – 20d07

h
01

m
, Ф = 1.3 J/m

2
 

CME: 20d06
h
54

m
, V = 882 km/s, Δφ = 360

o
, dA = 288˚  

▲SC 21d17
h
11

m
  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 January 20 
 

ACE + GOES 2005
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SOHO (LION + EPHIN) 2005
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 January 20 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura

-tion 

Comments 

GOES 10  

EPS >5 06
h
 12

h
/21d17

h
 1490/1300 4d  

EPS >10 06
h
 10

h
/21d17

h
 1310/134 4d  

EPS >30 06
h
 08

h
/ - 1130/ - 4d  

EPS >50 06
h
 07

h
/ - 940/ - 4d  

EPS >60 06
h
 07

h
/ - 820/ - 4d  

EPS >100 06
h
 07

h
/ - 490/ - 4d  

METEOR  

CBM >5 >03
 h
 <21d05

h
 >140/ - 5d  

CBM >15 >03
 h
 <21d04

h
 >81/ - 5d  

CBM >25 >03
 h
 <21d04

h
 >45/ - 5d  

CBM >40 >03
 h
 <21d04

h
 >26/ - 3d  

BP >90 >03
 h
 <21d04

h
 >4.4/ - 2d  

ChD >600 - - - -  

POES 16  

MEPED >0.24 -  - /21d18
h
 - /70800 4d  

MEPED >0.8 - - /21d18
h
 - /35000 4d  

MEPED >2.5 - 07
h
/21d18

h
 11920/11000 4d  

MEPED >6.9 - 07
h
/21d18

h
 10610/1050 4d  

MEPED >16 - 08
h
/21d17

h
 3830/110 4d  

MEPED >36 - 08
h
/21d17

h
 1810/30 4d  

MEPED >70 - 08
h
/21d17

h
 520/5 4d  

MEPED >140 - 08
h
/21d17

h
 110/2 4d  

CORONAS F  

MKL >1 - 9
h
/21d17

h
 5570/3800 4d  

MKL >14 - 9
h
/21d17

h
 1850/16 4d  

MKL >26 - 9
h
/21d17

h
 985/10 4d  

MKL >50 - 9
h
/21d17

h
 385/5 4d  
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ACE       

SIS >10 06
h
 08

h
/21d16

h
 3310/188 4d  

SIS >30 06
h
 08

h
/21d16

h
 1660/45.6 4d  

SOHO  

EPHIN (INT) >50 06
h
 07

h
/21d16

h
 1030/9 3d  

BALLOONS       

Mu >306  07
h
45

m
/ - 32.7/ -   

Mu >482  07
h
45

m
/ - 8.7/ -   

Mu >912  07
h
45

m
/ - 1.15/ -   

NM  

Network >433 - 07
h
30

m
/ - 73.6/ - -  

Network >1000 - 07
h
30

m
/ - 1.57/ - -  

Network >2000 - 07
h
30

m
/ - 0.065/ - -  

Network >3700 - 07
h
30

m
/ - 0.0038/ - -  

Network >5800 - 07
h
30

m
/ - 0.00044/ - -  
 

Differential fluxes of protons for the event of 2005 January 20 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura

-tion 

Comments 

SOHO  

LION 0.75-2 08
h
 12

h
/21d17

h
 30/2430 5d  

LION 2-6 08
h
 12

h
/21d17

h
 26/580 5d  

EPHIN 4-8 08
h
 11

h
/21d16

h
 79/800 4d  

EPHIN 8-25 08
h
 11

h
/21d16

h
 24.6/13 4d  

EPHIN 25-41 07
h
 08

h
/21d15

h
 6.9/0.45 4d  

 

References:  
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Bombardieri D.J., M.L. Duldig, J.E. Humble et al., 2008. 

Lario D., A. Aran, R.B. Decker, 2009. 
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Miroshnichenko L.I. and W.Q. Gan, 2012. 
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Bieber, J.W., J. Clem, P. Evenson et al., 2013.  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 January 20 
 

2005          January 20                         ●                     AR10720                   To event 460  
 

Hα 6563 Å 0641 0646 0854 N12W58 2B UZ 

1 – 12 keV 0636 0701 0726  X7.1 1.3E00 

300-800 keV 062036 065110 072716  318884832 RHESSI 

25-50 keV 075452 075534 084840  11856082 RHESSI 

50-150 keV 0944  0956   SONG F 

150-500 keV      SONG F 

500-1300 keV      SONG F 

90-150 MeV      SONG F 

 
15.4 GHz 0642.0 0649.0 0822.0  4.76  

8.8 GHz 0635.0 0647.0 0806.0 U0.9 P8.8 4.79  

5 GHz 0638.0 0649.0 0844.0  4.38  

2.7 GHz 0639.0 0657.0 0840.0  3.95  

1.4 GHz 0639.0 0644.0 0752.0  3.41  

900 MHz ~0703.9 ~0703.9 >0727.0  2.68  

610 MHz 0640.0 0643.0 0000.0  3.23  

410 MHz 0639.0 0643.0 0000.0  3.97  

245 MHz 0639.0 0707.0 0832.0  3.23  

DS II SH 0644  ~0700 S,H 3  

DS IV FS 0636  >0800 F,S 2  

DS IV  0643  0728  3  

DS IV  0643  1055  2  

DS I N,C 0755  ~0950 N,C 2  

DS III GG 0645  0701 GG 3  

DS III G 0729  0738 G 3  

DS CONT DC 0655  0657 DC 2  

DS CONT DC 0702  0710 DC 2  

DS DCIM S,C 0830  0856 S,C 2  

DS UNCLF RS 0755  0755 RS 2  

 
CME WL 0654 0882 km/s 16.0km/s

2 
360º 288º  
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Event 2005.05.13 – (2005-133)                                                                           № 461 
 

Particle event: To(Ep>10MeV) – 13d19
h
 

                          Tmax1(Ep>10MeV) – 14d03
h
, Jmax1(Ep>10MeV) – 7.7  /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 14d14
h
, Jmax2(Ep>10MeV) – 155  /cm

2
.s.sr 

                          Tmax3(Ep>10MeV) – 15d03
h
, Jmax3(Ep>10MeV) – 1.9·10

3
 /cm

2
.s.sr 

                          Duration of the event –2 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 300 MeV 

                                                                                                   – Eqm2 = 85 MeV 

                                                                                                   – Eqm3 = 85 MeV 
 

Sources: ● solar flare 13d16
h
13

m
, M8.0/2B,  N12E12, АR10759 

Main X-ray burst 1-8 Ǻ: onset – 13d16
h
13

m
, max – 13d16

h
57

m
, Ф = 0.18 J/m

2
 

CME: 13d17
h
12

m
, V = 1689 km/s, Δφ = 360

o
, dA = 002˚;  

▲SC 15d02
h
38

m
;  

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2005 May 13 
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INT(>50
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Event 

2005.05.13

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below)  
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 May 13 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura

-tion 

Comments 

GOES-10  

EPS >5 19
h
 14d03

h
/14d14

h
/15d03

h
 19.7/740/1·10

4
  2d  

EPS >10 19
h
 14d03

h
/14d14

h
/15d03

h
 7.7/155/1.9·10

3
  2d  

EPS >30 20
h
 14d03

h
/14d15

h
/15d03

h
 1.1/2.8/8.7 2d  

EPS >50 20
h
 14d03

h
 /14d15

h
/15d02

h
 0.4/0.4/0.52 2d  

EPS >60 20
h
 14d03

h
/ - /15d02

h
 0.28/ - /0.3 2d  

EPS >100 20
h
 14d03

h
/ - / - 0.12/ - / - 2d  

METEOR  

CBM >5 19
h
 14d03

 h
/ - / - 4,2/ - / - 1d  

CBM >15 19
h
 14d03

 h
/ - / - 1,9/ - / - 1d  

CBM >25 19
h
 14d03

 h
/ - / - 0,9/ - / - 1d  

CBM >40 19
h
 14d01

 h
/ - / - 0,56/ - / - 1d  

BP >90 19
h
 14d01

 h
/ - / - 0,1/ - / - 1d  

ChD >600 - - - -  

POES-16  

MEPED >0.24 - - /14d14
h
/15d03

h
 - /4900/110000  2d  

MEPED >0.8 - - /14d14
h
/15d03

h
 - /2000/40000 2d  

MEPED >2.5 - - /14d14
h
/15d03

h
 - /1100/20000 2d  

MEPED >6.9 - - /14d14
h
/15d03

h
 - /500/8000  2d  
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MEPED >16 - - /14d14
h
/15d03

h
 - /35/330 2d  

MEPED >36 - - /14d14
h
/15d03

h
 - /2.3/3.5 2d  

MEPED >70 - - /14d14
h
/ - - /-/ - 2d  

MEPED >140 - - /14d14
h
/ - - /-/ - 2d  

CORONAS F  

MKL >1. - - /14d14
h
/15d02

h
 -/6300/8300 2d  

MKL >14 - - /14d14
h
/15d02

h
 -/25///110 2d  

MKL >26 - - /14d14
h
/15d02

h
 -/13/33 2d  

MKL >50 - - /14d14
h
/15d02

h
 -/3/3// 2d  

ACE  

SIS >10 19
h
 - /14d14

h
/15d02

h
 - /262/2·10

3
  3d  

SIS >30 19
h
 - /14d14

h
/15d02

h
 - /5/10 2d  

SOHO  

EPHIN (INT) >50 21
h
 14d04

h
/14d13

h
/15d03

h
 0.17/0.4/1.1 1d  

 

Differential fluxes of protons for the event of 2005 May 13 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura

-tion 

Comments 

SOHO  

LION 0.75-2 21
h
 14d02

 h
/14d14

h
/15d03

h
 6.2/148/4.3·10

3
 4d  

LION 2-6 18
h
 14d02

 h
/14d14

h
/15d03

h
 2.4/57/1.5·10

3
 4d  

EPHIN 4-8 21
h
 14d02

 h
/14d14

h
/15d03

h
 8.5/304/2.7·10

3
 4d  

EPHIN 8-25 20
h
 14d02

 h
/14d14

h
//15d03

h
 0.62/24.1/173 4d  

EPHIN 25-41 18
h
 14d02

 h
/14d14

h
/15d03

h
 0.025/0.15/0.29 4d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 May.13 
 

2005          May 13                                   ●                   AR10759                To event 461 
 

Hα 6563 Å 1631 1641 1946 N12E12 2B MZ 

1 – 12 keV 1613 1657 1758  M8.0 1.8E-1 

50-100 keV 163628 165458 171420  46101460 RHESSI 
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15.4 GHz 1640.0 1645.0 0000.0  2.76  

8.8 GHz 1639.0 1645.0 0000.0  2.98  

5 GHz 1634.0 1643.0 1735.0  3.23  

2.7 GHz 1633.0 1703.0 0000.0  3.46  

1.4 GHz 1633.0 1705.0 0000.0  3.73  

610 MHz 1633.0 1705.0 0000.0 P0.6 4.63  

410 MHz 1634.0 1657.0 1713.0  4.28  

245 MHz 1633.0 1648.0 0000.0  2.62  

DS II 40-350 1638  1650 F,S,H 2  

DS II 25-81 1641  1652  3  

DS IV 40-600 1633  ~1828 F,S 3  

DS IV 30-180 1645  2057  3  

DS III 25-153 1641  1641  1  

DS DCIM 800-2000 1628  ~1723 GG,F,S 3  

DS DCIM 2000-4500 1632  1639 G 2  

 
CME WL 1712 1689 km/s –

 
360º 002º  
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Event 2005.06.16– (2005-167)                                                                   № 462 
 

Particle event: To(Ep>10MeV) – 16d20
h
 

                          Tmax(Ep>10MeV) – 17d04
h
,  Jmax (Ep>10MeV) – 41 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 510 MeV 
 

Sources: ■ solar flare 16d20
h
01

m
, M4.0/SF, N09W87, АR10775 

Main X-ray burst 1-8 Ǻ: onset – 16d20
h
01

m
, max –  16d20

h
22

m
, Ф = 0.062 J/m

2
 

CME: gap 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2005 June 16 
 

ACE + GOES 2005
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 June 16 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 20
h
 17d04

h
 57 2d  

EPS >10 20
h
 17d04

h
 41 2d  

EPS >30 20
h
 17d02

h
 16 2d  

EPS >50 20
h
 23

h
 8.7 2d  

EPS >60 20
h
 23

h
 6.5 2d  

EPS >100 20
h
 23

h
 2.6 2d  

POES-16  

MEPED >0.24 20
h
 - - -  

MEPED >0.8 20
h
 - - -  

MEPED >2.5 20
h
 - - -  

MEPED >6.9 20
h
 23

h
 110 2d  

MEPED >16 20
h
 23

h
 36 2d  

MEPED >36 20
h
 23

h
 25 2d  

MEPED >70 20
h
 23

h
 4.5 2d  

MEPED >140 20
h
 23

h
 0.8 2d  

ACE  

SIS >10 20
h
 17d02

h
 84.5 2d  

SIS >30 20
h
 17d02

h
 40 1d  

SOHO  

EPHIN (INT) >50 21
h
 17d01

h
 2.8 1d  

 

Differential fluxes of protons for the event of 2005 June 16 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 22
h
 17d04

h
 2.3 3d  

LION 2-6 22
h
 17d04

h
 0.9 3d  
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EPHIN 4-8 23
h
 17d04

h
 3.5 3d  

EPHIN 8-25 22
h
 17d04

h
 1.4 2d  

EPHIN 25-41 22
h
 17d01

h
 0.3 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References:  

Mu J., J.S. Wang, H.J. Zhao et al., 2010. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 June 16 
 

2005      June 16                                   ■              AR10775                        To event 462  
 

Hα 6563 Å 2009 ~2010 2016 N09W87 SF EF 

1 – 12 keV 2001 2022 2042  M4.0 6.2E-2 

50-150 keV 2007  2012   SONG F 

80-225 keV      SONG F 

        
15.4 GHz 2010.0 2011.0 0000.0  2.04  

8.8 GHz 2008.0 2010.0 0000.0  2.38  

5 GHz 2007.0 2010.0 0000.0  2.61  

2.7 GHz 2008.0 2011.0 0000.0  2.23  

1.4 GHz 2007.0 2010.0 0000.0  1.96  

610 MHz 2008.0 2012.0 2012.0  1.81  

410 MHz 2010.0 2015.0 2015.0 [U0.6] P5 1.86  

DS II 30-180 2010  2016  3  

DS IV 25-110 2017  2026  2  

DS III 25-100 2002  2002 B 1  

DS III 25-40 2027  2028 B 2  

 
CME WL      gap 
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Event 2005.07.10 – (2005-191)                                                                      № 463 
 

Particle event:   To(Ep>10MeV) – 10d03
h
 

                          Tmax1(Ep>10MeV) – 10d05
h
,  Jmax1(Ep>10MeV) – 1.1 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 10d12
h
,  Jmax2(Ep>10MeV) – 1.9 /cm

2
.s.sr 

                          Duration of the event – 2.5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 75 MeV 

                                                                                                   – Eqm2 = 70 MeV 
 

Sources: ● solar flare 09d21
h
47

m
, M2.8/1N, N11W27, АR10786 

Main X-ray burst 1-8 Ǻ: onset – 09d21
h
47

m
, max – 09d22

h
06

m
, Ф = 0.029 J/m

2
 

CME: 09d22
h
30

m
, V = 1540 km/s, Δφ = 360

o
, dA = 328˚; 

▲SC 10d03
h
37

m
;  

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 July 10  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 July 10 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h
 05

h
/12

h
 2.4/6.5 2.5d  

EPS >10 03
h
 05

h
/12

h
 1.1/1.9 2.5d  

EPS >30 03
h
 04

h
/12

h
  0.2/0.15 2.5d  

EPS >50 - 04
h
/12

h
 0.06/0.03 2d  

EPS >60 - 04
h
/12

h
 0.02/0.01 2d  

EPS >100 - - - -  

ACE  

SIS >10 01
h
 05

h
/11

h
 1.1/3 1d  

SIS >30 02
h
 05

h
/12

h
 0.2/0.3 1d  

SOHO  

EPHIN (INT) >50 - - - -  
 

Differential fluxes of protons for the event of 2005 July 10 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 05
h
 06

h
/11

 h
 2.5/2.4 2.5d  

LION 2-6 05
h
 06

h
/11

 h
 0.18/0.5 2.5d  

EPHIN 4-8 04
h
   - /11

h
   - /1.1 2.5d  

EPHIN 8-25 02
h
 - /11

h
     - /0.12 2.5d  

EPHIN 25-41 01
h
 - /11

h
     - /0.31 2.5d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 July 10 
 

2005          July 09                                  ●                      AR10786              To event 463 
 

Hα 6563 Å 2156 2204 2238 N11W27 1N FU 

1 – 12 keV 2147 2206 2219  M2.8 2.9E-2 

 
15.4 GHz 2158.0 2207.0 0000.0  2.85  

8.8 GHz 2155.0 2206.0 0000.0  3.00  

5 GHz 2152.0 2206.0 0000.0  3.23  

2.8 GHz 2147.0 2209.0 2209.0 P0.6 U1.4 P2.8 3.44  

1.4 GHz 2156.0 2208.0 2217.0  2.85  

610 MHz 2149.0 2214.0 2220.0  4.08  

410 MHz 2150.0 2208.0 2217.0  3.97  

245 MHz 2153.0 2208.0 2218.0  3.08  

DS II 23-90 2159  2205 S,H 3  

DS II 20-180 2203  2217 S,H 2  

DS IV 25-2000 2152  2223  2  

DS IV 20-180 2155  >2400 F,S 2  

DS III 20-80 2203  2209 GG 3  

DS UNCLF 130-180 2211  2215  2  

 
CME WL 2230 1540 km/s -168.5 km/s 360˚ 328˚  
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Event 2005.07.13 – (2005-194)                                                                    № 464 
 

Particle event:  To(Ep>10MeV) – 13d17
h
 

                          Tmax(Ep>10MeV) – 15d04
h
,  Jmax (Ep>10MeV) – 9.7 /cm

2
.s.sr 

                          Duration of the event –1 day 

                          Quasimaximal energy of protons in the event – Eqm = 115 MeV 
 

Sources: ● solar flare 13d14
h
01

m
, M5.0/SF, N10W80, АR10786 

Main X-ray burst 1-8 Ǻ: onset – 13d14
h
01

m
, max – 13d14

h
49

m
, Ф = 0.2 J/m

2
 

CME: 13d14
h
30

m
, V = 1423 km/s, Δφ = 360

o
, dA = 303˚; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 July 13 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 July 13  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 17
h
 14d05

h
 43 1d  

EPS >10 17
h
 14d04

h
 9.7 1d  

EPS >30 17
h
 14d02

h
 0.6 1d  

EPS >50 17
h
 14d01

h
 0.12 1d  

EPS >60 17
h
 14d01

h
 0.06 1d  

EPS >100 17
h
 14d01

h
 0.01 1d  

POES-16  

MEPED >0.24 - 14d02
h
 400 1d  

MEPED >0.8 - 14d02
h
 320 1d  

MEPED >2.5 - 14d02
h
 150 1d  

MEPED >6.9 - 14d02
h
 40 1d  

MEPED >16 - 14d02
h
 4.5 1d  

MEPED >36 - 14d02
h
 1.2 1d  

MEPED >70 - 14d02
h
 0.2 1d  

MEPED >140 - 14d02
h
 - -  

ACE  

SIS >10 17
h
 14d04

h
 15 1d  

SIS >30 18
h
 14d05

h
 1.2 1d  

SOHO  

EPHIN (INT) >50 17
h
 14d02

h
 0.05 1d  
 

Differential fluxes of protons for the event of 2005 July 13 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 21
h
 14d05

h
 14.5 1d  

LION 2-6 17
h
 14d05

h
 3.4 1d  
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EPHIN 4-8 17
h
 14d05

h
 9.8 1d  

EPHIN 8-25 17
h
 14d03

h
 0.74 1d  

EPHIN 25-41 17
h
 14d02

h
 0.02 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References:  

Malandraki O.E., N. Agueda, A. Papaioannou et al., 2012. 

 

 
 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 July 13 
 

2005             July 13                      ●                     AR10786                           To event 464 
 

Hα 6563 Å 1422 1437 1458 N10W80 SF F 

1 – 12 keV 1401 1449 1538  M5.0 2.0E-1 

100-300 keV 141300 143522 144404  20887532 RHESSI 

12-25 keV 144404 151422 151740  490896 RHESSI 

 
15.4 GHz 1401.0 1417.0 1505.0 P0.2 U1.4 [P5-15] 3.73  

8.8 GHz 1401.0 1417.0 0000.0  3.71  

5 GHz 1358.0 1418.0 1447.0  3.76  

2.7 GHz 1401.0 1419.0 1443.0  3.30  

1.4 GHz 1358.0 1420.0 1440.0  2.32  

610 MHz 1345.0 1401.0 1412.0  3.43  

410 MHz 1351.0 1403.0 1421.0  3.72  

245 MHz 1357.0 ~1403.0 1422.0  3.82  

127 MHz 1411.6 1422.3 1424.6  2.80  

DS III 30-180 1406  1411  2  

DS V 25-180 1401  1409  2  

 
CME WL 1430 1423 km/s -14.1 km/s 360˚ 303˚  
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Event 2005.07.14 – (2005-195)                                                                    № 465 
 

Particle event:  To(Ep>10MeV) – 14d14
h
 

                          Tmax(Ep>10MeV) – 15d03
h
,  Jmax (Ep>10MeV) – 130 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm = 185 MeV 
 

Sources: ■ solar flare 14d10
h
16

m
,
 
X1.2/…, n11w90*, АR10786 

  Ø solar flare 14d05
h
57

m
,
 
M9.1/1N, N11W73, АR10786 

  Ø solar flare 14d22
h
50

m
,
 
M1.1/…, N09W90, АR10786 

Main X-ray burst 1-8 Ǻ: onset – 14d10
h
16

m
, max – 14d10

h
55

m
, Ф = 0.39 J/m

2
 

CME: 14d10
h
54

m
, V = 2115 km/s, Δφ =360

o
, dA = 296˚; 

▲SC 17d01
h
34

m
;  

* − probable localization of the flare event 
 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2005 July 14  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 July 14 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 14
h
 15d04

h
 250 3d  

EPS >10 14
h
 15d03

h
 130 3d  

EPS >30 14
h
 15d00

h
 12.3 3d  

EPS >50 14
h
 15d05

h
 2.08 3d  

EPS >60 14
h
 15d05

h
 0.63 3d  

EPS >100 -. 15d05
h
 0.06 3d  

POES-16  

MEPED >0.24 -
 -

 - -  

MEPED >0.8 -
 -

 - -  

MEPED >2.5 -
 -

 - -  

MEPED >6.9 - 15d00
h
 350 3d  

MEPED >16 - 15d05
h
 65 3d  

MEPED >36 - 15d05
h
 8.4 3d  

MEPED >70 - 15d05
h
 0.6 3d  

ACE  

SIS >10 13
h
 15d01

h
 141 3d  

SIS >30 12
h
 15d02

h
 16.4 3d  

SOHO  

EPHIN (INT) >50 14
h
 15d01

h
 0.26 2d  

 

Differential fluxes of protons for the event of 2005 July 14 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 15
h
 15d02

h
 14.4 3d  

LION 2-6 15
h
 15d01

h
 5.4 3d  

EPHIN 4-8 15
h
 15d04

h
 20 3d  

EPHIN 8-25 15
h
 15d04

h
 4.1 3d  

EPHIN 25-41 15
h
 15d03

h
 0.3 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
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References: 

Chernetsky VA., M.A. Livshits, L.K. Kashapova et al., 2009. 
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 July 14 
 

2005     July 14                              ■                                 AR10786             To event 465 
 

Hα 6563 Å No Flare Patrol n13w80   

1 – 12 keV 1016 1055 1129  X1.2 3.9E-1 

25-50 keV 101508 102742 112956  4398593 RHESSI 

25-50 keV 105952 110402 112548  14154225 RHESSI 

 
15.4 GHz 1019.0 1034.0 1144.0 [U1.4]/15 3.79  

8.8 GHz 1020.0 1034.0 1145.0  3.72  

5 GHz 1020.0 1035.0 1143.0  3.43  

2.7 GHz 1021.0 1033.0 0000.0  2.32  

1.4 GHz 1029.0 1033.0 0000.0  1.49  

610 MHz 1033.0 1033.0 0000.0  2.57  

410 MHz 1025.0 1032.0 0000.0  2.00  

245 MHz 1026.0 1032.0 0000.0  2.86  

DS IV 200-4000 1023  1212 P,C 3  

DS IV 25-180 1025  1146  2  

DS III 25-47 1019  1019  1  

DS DCIM 2000-4500 1018  1128 GG 3  

DS DCIM 800-2000 1021  1149 GG,S,P 3  

 
9.1 GHz 1018.7 1056.3   3.48  

2.7 GHz 1021.0 1059.0 1136.0  3.53  

1.4 GHz 1029.0 1107.0 0000.0  4.11  

610 MHz 1047.0 1110.0 0000.0 P0.6 5.08  

410 MHz 1025.0 1111.0 1222.0  4.72  

245 MHz 1026.0 1111.0 1211.0  3.73  

 
CME WL 1054 2115 km/s 198.0km/s

2 
360º 296º  

* − probable localization of the flare event 
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2005     July 14                               Ø                          AR10758                    To event 465 
 

Hα 6563 Å 0723 0724 0732 N11W73 1N FM 

1 – 12 keV 0557 0725 0743  M9.1 8.4E-2 

12-25 keV 061224 061926 070720  1402202 RHESSI 

6-12 keV 070720 070926 071348  63166 RHESSI 

6-12 keV 071348 071550 071644  25014 RHESSI 

50-150 keV 0723  0724   SONG F 

2-6 MeV      SONG F 

 
15.4 GHz 0722.0 0723.0 0723.0 [U0.9-2.7]/15 3.00  

8.8 GHz 0722.0 0723.0 0723.0  2.91  

5 GHz 0722.0 0723.0 0723.0  2.69  

2.7 GHz 0722.0 0723.0 0723.0  2.34  

1.4 GHz 0722.0 0723.0 0723.0  2.46  

900 MHz 0722.3 0722.8 0730.9  2.26  

610 MHz 0723.0 0723.0 ~0723.0  3.04  

410 MHz 0722.0 0722.0 0724.0  2.45  

245 MHz 0722.0 0723.0 0724.0  2.11  

DS III 25-700 0722  0727 G 3  

DS III 25-600 0729  0738 G 1  

DS V 25-180 0722  0726  2  

DS DCIM 200-4000 0722  0737 P,C 3  

DS DCIM 800-2000 0735  0737 G 2  

 
CME WL 0754 0752 km/s -2.6 km/s

2 
103º 237º  
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2005     July 14                                  Ø                         AR10758                To event 465 
 

Hα 6563 Å No Flare Patrol n13w89   

1 – 12 keV 2250 2257 2309  M1.1 4.8E-3 

12-25 keV 225104 225822 230920  652561 RHESSI 

 
5 GHz 2254.0 2254.0 2255.0  1.89  

2.7 GHz 2254.0 2255.0 2255.0 U0.6 P2.7 2.00  

1.4 GHz 2254.0 2255.0 2255.0  1.76  

610 MHz <2253.0 2253.0 >2253.0  1.38  

410 MHz <2253.0 2253.0 >2253.0  1.94  

245 MHz 2256.0 2256.0 2257.0  1.97  

DS III 18-180 2253  2307 GG 3  

 
CME WL 2330 0724 km/s 0.2 km

2
/s 033º 270º  
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Event 2005.07.17 – (2005-198)                                                                    № 466 
 

Particle event:  To(Ep>10MeV) – 17d14
h
 

                          Tmax1(Ep>10MeV) – 17d18
h
,  Jmax1(Ep>10MeV) – 12 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 17d22
h
,  Jmax2(Ep>10MeV) – 19 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 85 MeV 

                                                                                                   – Eqm2 = 85 MeV  
 

Sources:  solar flare 17d10
h
25

m
,
  
B1.1/…,  N13W9, АR10786 - 3d behind W limb; 

Main X-ray burst 1-8 Ǻ: onset – 17d10
h
25

m
, max – 17d10

h
32

m
, Ф = 0.00013 J/m

2
 

CME: 17d11
h
30

m
, V = 1527 km/s, Δφ = 360

o
, dA=316˚; 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 July 17 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 July 17 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 14
h
 18

h
/22

h
 23/41 3d  

EPS >10 14
h
 18

h
/22

 h
 12/19 3d  

EPS >30 13
h
 18

h
/22

 h
 2.6/2.7 3d  

EPS >50 13
h
 18

h
/22

 h
 0.6/0.54 2d  

EPS >60 13
h
 18

h
/22

 h
 0.16/0.16 2d  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 18
h
/- 230/ - 3d  

MEPED >0.8 - 18
h
/- 150/ - 3d  

MEPED >2.5 - 18
h
/- 70/ - 3d  

MEPED >6.9 - 18
h
/- 50/ - 3d  

MEPED >16 - 18
h
/- 9/ - 3d  

MEPED >36 - 18
h
/- 4/ - 2d  

MEPED >70 - 18
h
/- 0.3/ - 2d  

MEPED >140 - - - -  

ACE  

SIS >10 14
h
  - /21

h
 - /30 2.5d  

SIS >30 13
h
 - /20

h
  - /6 2d  

SOHO  

EPHIN (INT) >50 15
h
 19

h
/22

 h
 0.1/0.08 1d  
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Differential fluxes of protons for the event of 2005 July 17 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 12
h
 19

h
/23

 h
 4.9/5.85 4d  

LION 2-6 12
h
 19

h
/23

 h
  0.9/1.3 4d  

EPHIN 4-8 12
h
 19

h
/23

 h
  2.4/4 3d  

EPHIN 8-25 15
h
 19

h
/23

 h
 0.33/0.6 3d  

EPHIN 25-41 15
h
 19

h
/23

 h
 0.05/0.054 3d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 July 17  
 

2005         July 17                                                             AR10786         To event 466 
 

Hα 6563 Å No Flare n13w90   

1 – 12 keV 1025 1032 1045  B1.1 1.3E-4 

6-12 keV 102652 102758 103008  23160 RHESSI 

 
CME WL 1130 1527 km/s 59.2 km/s

2 
360º 316º  
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Event 2005.07.25 – (2005-206)                                                                       № 467 
 

Particle event:   To(Ep>10MeV) – 25d21
h
 

                            Tmax1(Ep>10MeV) – 28d14
h
, Jmax1(Ep>10MeV) – 30 /cm

2
.s.sr 

                            Tmax2(Ep>10MeV) – 29d14
h
, Jmax2(Ep>10MeV) – 36 /cm

2
.s.sr 

                            Duration of the event – 6 days 

                            Quasimaximal energy of protons in the event – Eqm1 = 85 MeV 

                                                                                                     – Eqm2 = 85 MeV  
 

Sun source:  □ solar flare 27d04
h
 33

m
, M3.7/...,  n10w90*  АR10792, 1d behind E-limb; 

Ø solar flare 28d21
h
 39

m
, M4.8/...,  N09E82 АR10792 

Main X-ray burst 1-8 Ǻ: onset – 26d04
h
33

m
, max – 26d05

h
02

m
, Ф = 0.0002 J/m

2
 

CME: 26d04
h
54

m
, V=1458 km/s, Δφ = 360

o
, dA = 90˚. 

▲SC 27d19
h
39

m
;  

* − probable localization of the flare even 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 July 25  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 July 25 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES 10  

EPS >5 21
h
 28d14

h
/29d14

h
 73.5/104 6d  

EPS >10 21
h
 28d14

h
/29d14

h
 30/36 6d  

EPS >30 21
h
 28d14

h
/29d14

h
 2.7/2.4 6d  

EPS >50 21
h
 28d14

h
/29d13

h
 0.5/0.44 6d  

EPS >60 21
h
 28d15

h
/29d13

h
 0.25/0.2 6d  

EPS >100 - - - -  

POES 16  

MEPED >0.24 -
 

- - -  

MEPED >0.8 - - /29d12
h
 - /250 6d  

MEPED >2.5 - - /29d12
h
 - /170 6d  

MEPED >6.9 - 28d16
h
/29d12

h
 140/120 6d  

MEPED >16 - 28d16
h
/29d12

h
 10/10 6d  

MEPED >36 - 28d16
h
/29d12

h
 1.5/2.5 5d  

MEPED >70 -
 

- - -  

MEPED >140 - - - -  

ACE  

SIS >10 21
h
 28d13

h
/29d14

h
 42.3/48.4 6d  

SIS >30 21
h
 28d13

h
/29d06

h
 4/3.2 6d  

SOHO  

EPHIN (INT) >50 24d00
 h
 28d14

h
/29d10

h
 0.33/0.32 3d  
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Differential fluxes of protons for the event of 2005 July 25 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 21
h
 28d14

h
/29d14

h
 4.8/14.5 6d  

LION 2-6 21
h
 28d14

h
/29d14

h
 2/4.6 6d  

EPHIN 4-8 21
h
 28d14

h
/29d14

h
 13.1/26.7 6d  

EPHIN 8-25 21
h
 28d14

h
/29d13

h
 2.4/3.45 6d  

EPHIN 25-41 24d00
h
 28d14

h
/29d13

h
 0.12/0.12 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 July 25 
 

2005      July 27                                  Ø                      AR10792                    To event 467 
 

Hα 6563 Å No Flare n10e90*   

EPL 6563 Å 0439  0511 N11E90   

1 – 12 keV 0433 0502 0530  M3.7 7.9E-2 

50-100 keV 04:49:56 04:57:34 05:42:12  200402302 RHESSI 

12-25 keV 14:44:04 15:14:22 15:17:40  490896 RHESSI 

 
15.4 GHz 0450.0 0457.0 0530.0  2.79  

8.8 GHz 0447.0 0456.0 0535.0  3.08  

5 GHz 0447.0 0457.0 0457.0 U1.4 P5 3.18  

2.7 GHz 0445.0 0457.0 0457.0  2.86  

1.4 GHz 0445.0 0457.0 0457.0  1.99  

610 MHz 0444.0 0454.0 0512.0  2.26  

410 MHz 0450.0 0453.0 0506.0  2.49  

245 MHz 0445.0 0458.0 0503.0  2.74  

DS II 20-130 0443  0503 S,H 3  

DS IV 25-180 0446  0524  1  

DS IV 200-4000 0452  0523 P 3  

DS III 20-180 0445  0535 S,C 1  

DS UNCLF 40-60 0454  0458  2  

 

List 2005



684 

 

2.8 GHz 0430.0 0507.3 0610.0 U0.9 / 2.8 2.97  

1.4 GHz 0444.0 0507.0 0531.0  2.43  

900 MHz 0439.3 0508.5   2.32  

410 MHz 0444.0 0522.0 0535.0  2.84  

DS DCIM 800-2000 0510  0542 G 2  

 
CME WL 0454 1787km/s -75.4 km/s 360˚ 084˚  

 

* − probable localization of the flare event 
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2005            July 28                            Ø                AR10792                     To event 467 
 

Hα 6563 Å 2151 2200 2221 N08E84 SF FH 

1 – 12 keV 2139 2208 2224  M4.8 8.1E-2 

12-25 keV 221244 221342 231452  2447943 RHESSI 

 
15.4 GHz 2142.0 2154.0 2210.0 U0.6-1.4 / 15 3.34  

8.8 GHz 2142.0 2153.0 2220.0  3.23  

5 GHz 2142.0 2154.0 2220.0  2.90  

2.8 GHz 2147.0 2154.0 2209.0  2.05  

1.4 GHz 2152.0 2204.0 2204.0  1.53  

610 MHz 2201.0 2201.0 ~2201.0  1.54  

410 MHz 2201.0 2201.0 ~2201.0  1.85  

245 MHz 2158.0 2204.0 2205.0  1.76  

DS II 110-170 2153  2157 UE 1  

DS IV 30-220 2158  2214  1  

DS III 20-180 2157  2221 S,C 1  

DS III 27-90 2206  2206 B 2  

DS III 20-90 2218  2218 G 3  

 
CME WL 2206 1478 km/s     
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Event 2005.07.31 – (2005-212)                                                                     № 468 
 

Particle event:   To(Ep>10MeV) – 31d22
h
 

                            Tmax1(Ep>10MeV) – 01d05
h
, Jmax1(Ep>10MeV) – 21 /cm

2
.s.sr 

                            Tmax2(Ep>10MeV) – 02d01
h
, Jmax2(Ep>10MeV) – 6 /cm

2
.s.sr 

                            Duration of the event – 5 days 

                            Quasimaximal energy of protons in the event – Eqm1 = 65 MeV  

                                                                                                     – Eqm2 = 65 MeV  
 

Sources: ๏ solar flare 30d06
h
17

m
, X1.3/2B, N12E61, АR10792  

                Ø solar flare 01d13
h
00

m
, М1.0/1F, N14E29, АR10792 

Main X-ray burst 1-8 Ǻ: onset – 30d16
h
17

m
, max – 30d06

h
35

m
, Ф = 0.23 J/m

2
 

CME: 30d06
h
50

m
, V = 1968 km/s, Δφ = 360

o
, dA = 050˚. 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2005 July 31 
 

ACE + GOES 2005

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

1,E+04

1,E+05

1,E+06

206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221

DoY 2005

J
p

, 
/c

m
2

.s
.s

r

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

J
p

, 
/c

m
2

.s
.s

r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

max1 max2

2005_07_25 2005_07_31

max1 max2

 
 

SOHO (LION + EPHIN) 2005

1,E-06

1,E-05

1,E-04

1,E-03

1,E-02

1,E-01

1,E+00

1,E+01

1,E+02

1,E+03

206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221

DoY 2005

J
p
, 

/c
m

2
.s

.s
r.

M
e
V

1,E-01

1,E+00

1,E+01

1,E+02

J
p
, 

/c
m

2
.s

.s
r

p(0.75-2 MeV)

p(2-6 MeV)

p(4-8 MeV)

p(8-25 MeV)

p(25-41 MeV)

INT(>50 MeV)

max2
max1

2005_07_25

max1

max2

2005_07_31

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2005 July 31 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 22
h
 01d06

h
/02d02

h
 122/49.3 6d  

EPS >10 22
h
 01d05

h
/02d01

h
 21/6 5d  

EPS >30 22
h
 01d02

h
/02d00

h
 0.5/0.15 2d  

EPS >50 22
h
 01d02

h
/ - 0.03/ - 1d  

EPS >60 22
h
 - -   

EPS >100 - - - -  

POES-16  

MEPED >0.24 - 01d06
h
/02d04

h
 1230/2620 6d  

MEPED >0.8 - 01d06
h
/02d04

h
 910/1710 6d  

MEPED >2.5 - 01d06
h
/02d02

h
 640/390 6d  

MEPED >6.9 - 01d05
h
/02d02

h
 150/90 5d   

MEPED >16 - 01d05
h
/02d02

h
 4.5/1.5 5d   

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

ACE  

SIS >10 22
h
 01d05

h
/02d02

h
 31.3/7.6 6d  

SIS >30 - 01d05
h
/02d01

h
 0.6/0.3 2d  

SOHO  

EPHIN (INT) >50 24d00
 h
 01d05

h
/02d03

h
 0.2/0.17 1.5d  

 

Differential fluxes of protons for the event of 2005 July 31 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  
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LION 0.75-2 22
h
 01d07

h
/02d04

h
 78/80.5 6d  

LION 2-6 22
h
 01d07

h
/02d03

h
 16.2/9.7 6d  

EPHIN 4-8 21
h
 01d07

h
/02d04

h
 68.3/25.1 6d  

EPHIN 8-25 21
h
 01d07

h
/02d02

h
 3.1/0.82 6d  

EPHIN 25-41 24d00
h
 01d05

h
/02d02

h
 0.03/0.006 6d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 July 31 
 

2005        July 30                                   •                      AR10792               To event 468 
 

Hα 6563 Å 0608 0625 0823 N11E59 2N UZ 

1 – 12 keV 0617 0635 0701  X1.3 2.3E-1 

100-300 keV 062740 063042 071348  82189624 RHESSI 

6-12 keV 081736 081902 081908  48672 RHESSI 

12-25 keV 091808 082118 082312  131232 RHESSI 

 
15.4 GHz 0621.0 0625.0 0704.0  3.36  

8.8 GHz 0620.0 0632.0 0715.0  3.51  

5 GHz 0619.0 0632.0 0754.0  3.61  

2.7 GHz 0619.0 0636.0 0754.0  3.32  

1.4 GHz 0621.0 0625.0 0716.0  3.75  

900 MHz 0543.5 0626.1 0848.0 [P1] 3.91  

610 MHz 0621.0 0626.0 0720.0  3.38  

410 MHz 0621.0 0626.0 0719.0  3.23  

245 MHz 0621.0 0632.0 0641.0  3.00  

127 MHz <0630.0 0633.4 >0642.0  3.66  

DS II 20-180 0626  0640 S,H 3  

DS IV 200-4000 0621  0847 P,S 3  

DS IV 25-180 0634  0734  2  

DS III 18-180 0626  0634 GG 3  

DS DCIM 2000-4500 0619  0803 GG 3  

 
CME WL 0650 1968 km/s -102.6 km/s

2
 360º 050°  
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2005      August 01                                 Ø                      AR10792              To event 468 
 

Hα 6563 Å 1315 1340 1436 N14E29 1F EF 

1 – 12 keV 1300 1351 1429  M1.0 2.9E-2 

6-12 keV 130244 130250 130820  3064 RHESSI 

12-25 keV 130820 131718 132356  77104 RHESSI 

25-50 keV 132356 132950 133448  263876 RHESSI 

 
15.4 GHz 1329.0 1343.0 1416.0  2.26  

8.8 GHz 1328.0 1343.0 1411.0  2.56  

5 GHz 1328.0 1343.0 1416.0 U1.4 P5 2.67  

2.7 GHz 1329.0 1347.0 1416.0  2.46  

1.4 GHz 1341.0 1347.0 0000.0  2.11  

610 MHz 1342.0 1343.0 1349.0  2.53  

410 MHz 1341.0 1350.0 1418.0  2.53  

245 MHz 1345.0 1349.0 1418.0  2.76  

127 MHz 1355.0 1405.6 1425.0  2.90  

DS II 200-500 1349  1359  3  

DS IV 25-180 1349  1743  1  

DS DCIM 200-1600 1409  1419 P 3  

        
CME WL 1430 0984 km/s 17.9 km/s

2 
093° 068°  
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Event 2005.08.22 – (2005-234)                                                                  № 469 
 

Particle event:   To(Ep>10MeV) – 22d03
h
 

                          Tmax(Ep>10MeV) – 22d07
h
, Jmax (Ep>10MeV) – 5.4 /cm

2
.s.sr 

                          Duration of the event – 0.7 day 

                          Quasimaximal energy of protons in the event – Eqm = 80 MeV  
 

Sources: ● solar flare 22d00
h
44

m
, M2.6/1F, S09W48, АR10798 

Main X-ray burst 1-8 Ǻ: onset – 22d00
h
44

m
, max – 22d01

h
33

m
, Ф = 0.096 J/m

2
 

CME: 22d01
h
32

m
, V=1194 km/s, Δφ = 360

o
, dA= 220º 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 August 22 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2005 August 22  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h
 08

h
 20.1 0.7d  

EPS >10 03
h
 07

h
 5.4 0.7d  

EPS >30 03
h
 05

h
 0.48 0.7d  

EPS >50 03
h
 05

h
 0.12 0.7d  

EPS >60 03
h
 05

h
 0.06 0.7d  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - - - -  

MEPED >6.9 - - - -  

MEPED >16 - 07
h 2.5 1d  

MEPED >36 - - - -  

MEPED >70 - - - -  

MEPED >140 - - - -  

ACE  

SIS >10 03
h
 06

h
 11.4 0.7d  

SIS >30 03
h
 05

h
 1.1 0.7d  

SOHO  

EPHIN (INT) >50 - - - -  
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Differential fluxes of protons for the event of 2005 August 22 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 03
h
 10

h
/ 7.4 0.7d  

LION 2-6 03
h
 07

h
/ 1.15 0.7d  

EPHIN 4-8 03
h
 09

h
 5.8 0.7d  

EPHIN 8-25 03
h
 06

h
 0.53 0.7d  

EPHIN 25-41 03
h
 06

h
 0.02 0.7d  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 August 22 
 

2005     August 22                                 ●                   AR10798                   To event 469 
 

Hα 6563 Å 0104 0117 0300 S09W48 1F FH 

1 – 12 keV 0044 0133 0218  M2.6 9.6E-3 

25-50 keV 010148 012134 020240  31078596 RHESSI 

6-12 keV 023752 023846 031408  707931 RHESSI 

 
15.4 GHz 0053.0 0122.0 0000.0  2.88  

8.8 GHz 0054.0 0124.0 0301.0  3.11  

5 GHz 0051.0 0124.0 0301.0  3.30  

2.7 GHz 0051.0 0124.0 0245.0  3.28  

1.4 GHz 0053.0 0137.0 0219.0  3.34  

610 MHz 0050.0 0138.0 0257.0  3.97  

410 MHz 0051.0 0138.0 0000.0  4.08  

245 MHz 0054.0 0140.0 0000.0 [0.2 \ 15] 4.30  

DS II 90-430 0054  0110  1  

DS II 30-60 0102  0108 S,H 3  

DS IV 50-1000 0101  0315  1  

DS IV 25-180 0103  0316 F,S 3  

DS III 20-90 0101  0122 GG 3  

DS III 20-50 0130  0135 G 3  
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410 MHz 0051.0 0204.0 0402.0  4.38  

245 MHz 0054.0 0205.0 0000.0  4.89  

 
CME WL 0132 1194 km/s -17.8 360˚ 220˚  

/ 
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Event 2005.08.22a – (2005-234a)                                                                 № 470 
 

Particle event:  To(Ep>10MeV) – 22d19
h
 

                          Tmax1(Ep>10MeV) – 23d02
h
, Jmax1(Ep>10MeV) – 280 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 23d10
h
, Jmax2(Ep>10MeV) – 290 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 330 MeV 

                                                                                                   – Eqm2 = 290 MeV 
 

Sources: ● solar flare 22d16
h
52

m
, M5.6/1N, S12W60, АR10798 

Main X-ray burst 1-8 Ǻ: onset – 22d16
h
52

m
, max – 22d17

h
27

m
, Ф = 0.17 J/m

2
 

CME: 22d17
h
30

m
, V=2378 km/s, Δφ = 360

o
, dA= 220º;  

▲SC 24d06
h
13

m 

 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 August 22a 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

Integral fluxes of protons for the event of 2005 August 22а 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 19
h
 23d02

 h
/23d10

 h
 540/880 3d  

EPS >10 19
h
 23d02

 h
/23d10

 h
 280/290 3d  

EPS >30 19
h
 23d02

 h
/23d10

 h
 24.9/16.7 2d  

EPS >50 19
h
 23d02

 h
/23d10

 h
 4.1/2.2 2d  

EPS >60 19
h
 23d02

 h
/23d10

 h
 1.6/1 2d  

EPS >100 18
h
 23d02

 h
/23d10

 h
 0.19/0.09 1d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - /23d10
 h
 - /3120 3d  

MEPED >2.5 - - /23d10
 h
 - /2140 3d  

MEPED >6.9 - 23d02
 h
/23d10

 h
 760/650 3d  

MEPED >16 - 23d02
 h
/23d10

 h
 180/120 3d  

MEPED >36 - 23d02
 h
/ - 18.1/ - 2d  

MEPED >70 - 23d02
 h
/ - 1/ - 2d  

MEPED >140 -  - - -  
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ACE  

SIS >10 19
h
 23d02

 h
/23d10

 h
 350/308 4 d  

SIS >30 19
h
 23d02

 h
/23d10

 h
 28.5/19 4 d  

SOHO  

EPHIN (INT) >50 19
h
 23d01

 h
/23d09

 h
 1.05/1 2d  

 

Differential fluxes of protons for the event of 2005 August 22а 
 

S/c, 

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 19
h
 23d01

 h
/23d09

 h
 51/75.4 3d  

LION 2-6 19
h
 23d01

 h
/23d09

 h
 13.3/33.7 3d  

EPHIN 4-8 19
h
 23d01

 h
/23d09

 h
 66.8/200 3d  

EPHIN 8-25 19
h
 23d01

 h
/23d09

 h
 13.3/24 3d  

EPHIN 25-41 19
h
 23d01

 h
/23d09

 h
 0.62/0.68 3d  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 August 22a  
 

2005         August 22                             ●                    AR10798                 To event 470 
 

Hα 6563 Å 1652 1711 1845 S12W60 1N FU 

1 – 12 keV 1646 1727 1802  M5.6 1.7E-1 

100-300 keV 170116 171610 174320  67140128 RHESSI 

6-12 keV 183712 183838 191308  301914 RHESSI 

 
15.4 GHz 1707.0 1711.0 2006.0  3.92  

8.8 GHz 1707.0 1711.0 2014.0  3.99  

5 GHz 1649.0 1711.0 1717.0  4.08  

2.7 GHz 1649.0 1713.0 1717.0  3.85  

1.4 GHz 1651.0 1714.0 1717.0 P5 3.11  

DS IV 100-4000 1652  1737  3  

DS IV 30-180 1654  2145 P 3  
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8.8 GHz 1654.0 1721.0 1915.0  3.59  

5 GHz 1654.0 1721.0 1936.0 U1.4 P5 4.00  

2.7 GHz 1654.0 1722.0 1937.0  3.91  

1.4 GHz 1654.0 1722.0 1921.0  3.41  

610 MHz 1655.0 1720.0 1907.0  3.66  

410 MHz 1655.0 1728.0 2035.0  4.18  

245 MHz 1656.0 1741.0 2035.0  4.52  

DS III 25-87 1720  1721  1  

 
CME WL 1730 2378 km/s 108.0km/s 360˚ 227˚  
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Event 2005.09.07 – (2005-250)                                                                      № 471 
 

Particle event:  To(Ep>10MeV) – 07d21
h
 

                          Tmax1(Ep>10MeV) – 08d20
h
, Jmax1(Ep>10MeV) – 70 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 10d11
h
, Jmax2(Ep>10MeV) –1000 /cm

2
.s.sr 

                          Duration of the event – 5 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 800 MeV 

                                                                                                   – Eqm2 = 555 MeV  
 

Sources: ● solar flare 07d17
h
17

m
, X17.0/3B, S06E89, АR10808 

               Ø solar flare 08d20
h
52

m
, X5.4/2B,  S12E62, АR10808 

               Ø solar flare 09d09
h
42

m
, X3.6/1N,  S11E64, АR10808 

               Ø solar flare 09d19
h
13

m
, X6.2/2B,  S12E67*, АR10808  

Main X-ray burst 1-8 Ǻ: onset – 07d17
h
17

m
, max – 07d17

h
40

m
, Ф = 2.6 J/m

2
 

CME: gap  

▲ SC 09d14
h
01

m
; ▲ SC 11d01

h
14

m
  

* – localisation on the X-ray burst 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 September 07 
 

ACE + GOES 2005
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SOHO (LION + EPHIN) 2005
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum 
 

 
 

 

Integral fluxes of protons for the event of 2005 September 07 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura

-tion 

Comments 

GOES-10  

EPS >5 21
h
 08d20

h
/10d12

h
 123/2000 5d  

EPS >10 21
h
 08d20

h
/10d11

h
 70/1000 5d  

EPS >30 21
h
 08d20

h
/10d09

h
 26.7/170 5d  

EPS >50 21
h
 08d20

h
/10d06

h
 15.3/47.4 5d  

EPS >60 21
h
 08d19

h
/10d05

h
 12.2/27.4 5d  

EPS >100 21
h
 08d19

h
/10d03

h
 6.8/6.9 5d  

POES-16  

MEPED >0.24 - - /10d12
h
 - /2920 5d  

MEPED >0.8 - - /10d12
h
 - /2810 5d  

MEPED >2.5 - - /10d10
h
 - /2230 5d  

MEPED >6.9 - 08d20
h
/10d09

h
 210/2140 5d  

MEPED >16 - 08d20
h
/10d06

h
 95/460 5d  

MEPED >36 - 08d20
h
/10d04

h
 16/150 5d  

MEPED >70 - 08d20
h
/10d04

h
 10/10.3 5d  

MEPED >140 - 08d20
h
/10d04

h
 3/1.6 5d  

ACE  

SIS >10 20
h
 08d21

h
/10d11

h
 233/1080 5d  

SIS >30 20
h
 08d21

h
/10d11

h
 94/216 5d  

SOHO  

EPHIN (INT) >50 20
h
 08d20

h
/10d04

h
 7.6/47.5 5d  
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BALLOONS  

Mi >134 - 08d09
h
25

m
/ - 1.5/ - -  

Mi >216 - 08d09
h
25

m
/ - 0.42/ - -  

Mi >492 - 08d09
h
25

m
/ - 0.09/ - -  

Mi >136 - - /09d10
h
30

m
 - /6.9 - Before max2 

Mi >218 - - /09d10
h
30

m
 - /0.93 - - “ - 

Mi >316 - - /09d10
h
30

m
 - /0.13 - - “ - 

 

Differential fluxes of protons for the event of 2005 September 07 
 

S/c, instruments ∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura

-tion 

Comments 

SOHO  

LION 0.75-2 20
h
 08d19

h
/10d09

h
 7.4/304 5d  

LION 2-6 20
h
 08d19

h
/10d10

h
 3.3/71.3 5d  

EPHIN 4-8 20
h
 08d19

h
/10d09

h
 13/252 5d  

EPHIN 8-25 20
h
 08d19

h
/10d08

h
 2.4/30.7 5d  

EPHIN 25-41 20
h
 08d19

h
/10d08

h
 0.27/2.9 5d  

 

References:  

Kuwabara T., Bieber J.W., Clem J., et.al., 2006. 

Struminsky A.B., 2011.  
 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 September 07  
 

2005    September 07                    ●                        AR10808           To event 471 
 

Hα 6563 Å 1724 1740 1847 S06E89 3B MY 

1 – 12 keV 1717 1740 1803  X17.0 2.6E00 

6-12 keV 171104 171334 171752  585282 RHESSI 

50-100 keV 174244 174346 174704  3848547 RHESSI 

50-100 keV 181904 182002 182752  21973536 RHESSI 

25-50 keV 182752 183230 185936  52805952 RHESSI 

 
15.4 GHz 1723.0 ~1736.0 1902.0 [0.2 / 15] 4.57  

8.8 GHz 1723.0 ~1736.0 1902.0  4.36  

5 GHz <1725.0 ~1736.0 >1902.0  4.38  

2.7 GHz <1728.0 ~1736.0 >1910.0  4.43  

1.4 GHz <1729.0 ~1732.0 >1905.0  4.20  

610 MHz 1732.0 ~1738.0 1853.0  3.76  

410 MHz 1733.0 ~1736.0 1843.0  3.77  

245 MHz 1735.0 ~1737.0 1841.0  3.51  

DS II 25-180 1742  1750  3  

DS IV 25-180 1750  1846  2  

 
CME WL      gap 
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2005     September 08                    Ø                  AR10808         To event 471  

 

Hα 6563 Å 2052 2105 0042 S11E74 2B MU 

1 – 12 keV 2052 2106 2117  X5.4 3.8E-1 

25-50 keV 213016 213118 222056  9633607 RHESSI 

12-25 keV 223324 223334 223424  19872 RHESSI 

12-25 keV 230632 230654 234616  457791 RHESSI 

6-12 keV 234616 234654 000208  78348 RHESSI 

 
15.4 GHz 2026.0 2107.0 2148.0  3.41  

8.8 GHz 2053.0 2105.0 2142.0  3.11  

5 GHz 2101.0 2105.0 0000.0  2.76  

2.7 GHz 2102.0 2104.0 0000.0  3.00  

1.4 GHz 2105.0 2106.0 2145.0  3.18  

610 MHz 2111.0 2111.0 ~2111.0  1.75  

410 MHz 2114.0 2114.0 2121.0  2.04  

245 MHz 2121.0 2121.0 ~2121.0  1.72  

DS IV 25-300 2116  2337  1  

DS III 30-180 2110  2131 N 1  

DS III 40-200 2110  2112 G 3  

 
9.5 GHz 2135.2 2139.2 2143.1  2.31  

5 GHz 2101.0 2135.0 2143.0  2.94  

1.4 GHz <2104.0 2137.0 >2146.0 U0.4 P1.4 3.15  

610 MHz 2111.0 2135.0 2138.0  2.18  

410 MHz 2114.0 2137.0 2151.0  2.11  

245 MHz 2122.0 2134.0 2203.0  2.32  

DS IV 23-57 2132  >2400 F,S 2  

DS IV 38-180 2244  0344  2  

DS III 20-57 2130  >2400 N 1  

 
CME WL      gap 
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2005           September 09                  Ø                AR10792            To event 471 
 

Hα 6563 Å <1020 – 1115 S12E62 2B MU 

1 – 12 keV 0942 0959 1008  X3.6 2.3E-1 

25-50 keV 092524 094602 094636  279628 RHESSI 

12-25 keV 101800 101854 103316  2530704 RHESSI 

12-25 keV 110024 110042 110848  32808 RHESSI 

12-25 keV 110848 110914 112040  33560 RHESSI 

 
15.4 GHz 0953.0 0956.0 1024.0  3.18  

8.8 GHz 0952.0 0956.0 1019.0  2.97  

5 GHz 0953.0 0956.0 1019.0  2.72  

2.7 GHz 0954.0 0956.0 1012.0  2.43  

1.4 GHz 0957.0 1005.0 1011.0  3.38  

610 MHz 1000.0 1001.0 1011.0  2.58  

410 MHz 1006.0 1007.0 1007.0  1.85  

245 MHz 1006.0 1006.0 1025.0  2.45  

DS IV 100-4000 0954  1024 P 3  

DS III 50-180 1025  1025  2  

DS DCIM 2000-4500 0952  1026 GG 3  

DS DCIM 800-2000 0954  1026 GG,F,S 3  

 
CME WL      gap 
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2005       September 09                             Ø                         AR10808          To event 471  
 

Hα 6563 Å No Flare S12E67   

1 – 12 keV 1913 2004 2036  X6.2 1.7E00 

12-25 keV 191908 192146 192240  604126 RHESSI 

50-100 keV 205652 205658 205840  531774 RHESSI 

 
15.4 GHz 1916.0 1947.0 2147.0  4.49  

8.8 GHz 1916.0 1948.0 0000.0  4.34  

5 GHz 1916.0 ~1949.0 2143.0  4.15  

2.7 GHz 1921.0 ~1949.0 2142.0  3.62  

1.4 GHz 1905.0 1931.0 0000.0  3.96  

610 MHz 1929.0 1945.0 0000.0  3.11  

410 MHz 1925.0 ~1945.0 2036.0  3.00  

235 MHz 1931.9 ~1931.9 2048.0  >3.47  

DS II 25-180 1934  1949  2  

DS IV 30-180 1934  2123  3  

 
CME WL 1948 2257 km/s -128.6 km/s

2 
360

o
 220º  

* – localisation on the X-ray burst 
 

 

List 2005



708 

 

Event 2005.09.14 – (2005-257)                                                                    № 472 
 

Particle event:  To(Ep>10MeV) – 14d00
h
 

                          Tmax1(Ep>10MeV) – 14d15
h
, Jmax1(Ep>10MeV) –160 /cm

2
.s.sr 

                          Tmax2(Ep>10MeV) – 15d08
h
, Jmax2(Ep>10MeV) –180 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm1 = 85 MeV 

                                                                                                   – Eqm2 = 85 MeV  
 

Sources: ● solar flare 13d19
h
19

m
, X1.5/2B, S09E10*, АR10808 

13d23
h
15

m
, X1.7/2B, S09E10*, АR10808 

               Ø solar flare 15d08
h
30

m
, X1.1/2N, S11W15, АR10808 

Main X-ray burst 1-8 Ǻ: onset – 13d19
h
19

m
, max – 13d19

h
27

m
, Ф = 0.055 J/m

2
 

CME: 13d20
h
00

m
, V = 1866 km/s, Δφ = 360

o
, dA = 149º   

▲SC 15d08
h
35

m
;  Δ SC15d09

h
04

m
;  

* – One solar flare event with two X-ray burst 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2005 September 14 
 

ACE + GOES 2005
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

 

Integral fluxes of protons for the event of 2005 September 14 
 

S/c, instru-

ments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 00
h
 16

h
/15d08

h
 460/740 3d  

EPS >10 00
h
 15

h
/15d08

h
 160/180 3d  

EPS >30 00
h
 14

h
/15d08

h
 9.4/5.2 2d  

EPS >50 00
h
 14

h
/15d08

h
 1.2/0.5 2d  

EPS >60 00
h
 14

h
/15d08

h
 0.3/0.13 2d  

EPS >100 - - - -  

POES-16  

MEPED >0.24 - - /15d08
h
 - /4580 3d  

MEPED >0.8 - 14
h
/15d08

h
 1050/4210 3d  

MEPED >2.5 - 14
h
/15d08

h
 750/2050 2d  

MEPED >6.9 - 14
h
/15d07

h
 370/820 2d  

MEPED >16 - 14
h
/15d06

h
 50/50 2d  

MEPED >36 - 14
h
/15d06

h
 6.2/3.4 1d  

MEPED >70 - - - -  

MEPED >140 - - - -  

ACE  

SIS >10 00
h
 15

h
/15d06

h
 222/263 3d  

SIS >30 00
h
 15

h
/15d06

h
 13.7/7.2 2d  
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SOHO  

EPHIN (INT) >50 00
h
 15

h
/15d08

h
 0.68/0.6 2d  
 

Differential fluxes of protons for the event of 2005 September 14 
 

S/c, instru-

ments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 00
h
 15

h
/15d08

h
 73/245 3d  

LION 2-6 00
h
 15

h
/15d08

h
 23/59 3d  

EPHIN 4-8 00
h
 15

h
/15d08

h
 126/281 3d  

EPHIN 8-25 00
h
 15

h
/15d08

h
 17.7/23.5 3d  

EPHIN 25-41 00
h
 15

h
/15d08

h
 0.58/0.32 2d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  
 

References:  

Kuwabara T., Bieber J.W., Clem J., et al., 2006. 

Struminsky A.B., 2011.  

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2005 September 14 
 

2005       September 13                        ●                      AR10808                 To event 472 
 

Hα 6563 Å 1922 1923 0021 S09E10 2B FU 

1 – 12 keV 1919 1927 2057  X1.5 5.5E-1 

1 – 12 keV 2315 2322 2330  X1.7 9.3E-2 

25-50 keV 195252 195822 201344  21140692 RHESSI 

12-25 keV 201344 201510 202224  5285486 RHESSI 

100-300 keV 202224 203254 203316  6368830 RHESSI 

50-100 keV 204308 204330 205716  5777847 RHESSI 

12-25 keV 212900 213046 215352  1368541 RHESSI 

12-25 keV 215352 215638 221632  912288 RHESSI 

12-25 keV 230456 230522 231052  116139 RHESSI 

6-12 keV 231052 321234 231500  47715 RHESSI 

100-300 keV 231500 232150 000540  22934672 RHESSI 

 
15.4 GHz <1922.0 1923.0 >2131.0  4.23  

8.8 GHz <1921.0 1923.0 >2129.0 [U1.4] P8.8 4.38  

5 GHz 1921.0 1923.0 0000.0  4.23  

2.7 GHz 1922.0 1923.0 2137.0  3.78  

1.4 GHz <1922.0 2021.0 >2135.0  3.30  

610 MHz 1929.0 2015.0 2059.0  4.18  

410 MHz 1937.0 2029.0 2153.0  2.56  

245 MHz 1930.0 2043.0 2157.0  2.85  

DS IV 20-57 <2010  >2400  3  

DS III 25-180 1950  1951  2  

DS III 25-135 2027  0422 N 1  

DS III 25-57 2041  2041 B 3  

DS V 30-180 1950  1951  2  
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15.4 GHz 2317.0 2318.0 0000.0 0.4 / 15 3.38  

8.8 GHz 2317.0 2320.0 0000.0  3.20  

8.8 GHz 2317.0 2320.0 2337.0  3.20  

5 GHz 2318.0 2320.0 2330.0  2.97  

2.8 GHz 2314.0 2320.5 2354.0  2.37  

410 MHz 2319.0 2320.0 2321.0  1.93  

 
CME WL 2000 1866 km/s 11.5 km/s

2
 360º 149

º 
 

CME WL 2336 0999 km/s -13.9 km/s
2
 046º 158

º 
 

 

 

 
 

2005           September 15                 Ø                   AR10808             To event 472  
 

Hα 6563 Å 0834 0837 0953 S11W15 2N FZ 

1 – 12 keV 0830 0838 0846  X1.1 5.6E-2 

3-6 keV 08:40:28 08:41:10 08:42:24  1256426 RHESSI 

6-12 keV 08:42:24 09:11:22 09:34:04  646872 RHESSI 
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15.4 GHz 0834.0 0836.0 0932.0 U0.9 / 15 3.61  

8.8 GHz 0834.0 0836.0 0922.0  3.51  

5 GHz 0834.0 0836.0 0932.0  3.46  

3 GHz 0834.5 0836.8   2.78  

1.4 GHz 0836.0 0836.0 0000.0  1.48  

900 MHz 0835.1 0838.1 0840.3  1.34  

245 MHz 0840.0 0840.0 ~0840.0  1.72  

DS DCIM 2000-4500 0834  0849 G 3  

DS DCIM 1000-4000 0835  0842 C 3  

 
CME WL      gap 
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Event 2006.12.05 – (2006-339)                                                                    № 473 
 

Particle event:  To(Ep>10MeV) – 05d15
h
 

                          Tmax(Ep>10MeV) – 05d20
h
,  Jmax(Ep>10MeV) – 2.5 /cm

2
.s.sr 

                          Duration of the event – 1 day 

                          Quasimaximal energy of protons in the event – Eqm = 275 MeV 
 

Sources: ● solar flare 05d10
h
18

m
, X9.0/2N, S07E79, АR10930; 

Main x-ray burst 1–8 Ǻ: onset – 05d10
h
18

m
, max – 05d10

h
35

m
, Ф = 0.71 J/m

2
 

CME: gap   
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2006 December 05 
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2006, SOHO: EPHIN + LION
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2006 December 05  
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 15
h
 20

h
 3.1 1d  

EPS >10 15
h
 20

h
 2.5 1d  

EPS >30 15
h
 21

h
 0.85 1d  

EPS >50 15
h
 21

h
 0.3 1d  

EPS >60 15
h
 21

h
 0.2 1d  

EPS >100 16
h
 22

h
 0.09 1d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 -  
- 
 -  -   

MEPED >6.9 - 20
h
 100 1d  

MEPED >16 - 20
h
 3 1d  

MEPED >36 -  20
h
 1.7 1d  

MEPED >70 - 18
h
 0.2 1d  

MEPED >140 - -  -  -  

ACE  

SIS >10 14
h
 20

h
 5 1d  

SIS >30 14
h
 20

h
 1.3 1d  

SOHO  

EPHIN (INT) >50  -  -  -  
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Differential fluxes of protons for the event of 2006 December 05  
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 - 20
h
 0.18 1d  

LION 2-6 - 20
h
 0.08 1d  

EPHIN 4-8 - 19
h
 0.56 1d  

EPHIN 8-25 08
h
 19

h
 0.17 1d  

EPHIN 25-41 08
h
 19

h
 0.02 1d  

EPHIN 41-53 - “ - - “ - - “ - - “ -  

STEREO – A  

HET 13.6-29.5 12
h
 23

h
 0.35 1d  

HET 29.5-60 12
h
 23

h
 0.04 1d  

HET 60-100 12
h
 23

h
 0.001 1d  

STEREO - B  

HET 13.6-29.5 12
h
 23

h
 0.3 1d  

HET 29.5-60 12
h
 23

h
 0.04 1d  

HET 60-100 12
h
 23

h
 0.0015 1d  

 

References: 

Struminsky A. and I. Zimovets I., 2008.  

Cohen C.M.S., G.M. Mason, R.A. Mewaldt et al., 2009. 

Damiani A., M. Storini, M. Santee et al., 2009.    

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2006 December 05 
 

2006     December 05                       ●                               AR10808              To event 473 
 

Hα 6563 Å 1028 1038 1100 S07E79 2N F 

1 – 12 keV 1018 1035 1045  X9.0 7.1E-01 

25-50 keV 103032 103938 114424  87206176 RHESSI 
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15.4 GHz 1025.0 1030.0 1105.0 P0.2 U0.6[P2.7 U 5]/15 4.04  

8.8 GHz 1025.0 1030.0 1058.0  3.83  

5 GHz 1025.0 1030.0 1057.0  3.61  

2.7 GHz 1024.0 1029.0 1056.0  4.08  

1.4 GHz 1027.0 1030.0 1037.0  3.77  

610 MHz 1027.0 1028.0 1044.0  2.64  

410 MHz 1026.0 1029.0 1059.0  2.99  

245 MHz 1027.0 1027.0 1105.0  5.43  

127 MHz 1026.0 1032.2 1042.0  2.83  

DS II 100-300 1028  1036 H 3  

DS II 38-73 1034  1039  3  

DS IV 25-180 1034  1054  2  

DS III 110-400 1026  1033 GG,RS 3  

DS III 25-180 1027  1034  2  

DS DCIM 100-4000 1025  1234 P 3  

 
CME WL      gap 
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Event 2006.12.06 – (2006-340)                                                                      № 474 
 

Particle event:  To(Ep>10MeV) – 06d10
h
 

                          Tmax(Ep>10MeV) – 07d22
h
, Jmax(Ep>10MeV) – 1860 /cm

2
.s.sr  

                          Duration of the event – 5 days 

                          Quasimaximal energy of protons in the event – Eqm = 850 MeV 
 

Sources: ● solar flare 06d18
h
29

m
, X6.5/3B, S06E63 АR10930 

Main x-ray burst 1–8 Ǻ: onset – 06d 18
h
 29

m
, max – 06d18

h
47

m
, Ф = 0.480 J/m

2
 

CME: 06d20
h
12

m
, V = ….. km/s, Δφ = 360

o
, dA = 135˚. 

▲SC 08d 0435 
 

Particle fluxes and associated phenomena  
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Time profiles of the proton fluxes for the event of 2006 December 06 
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2006 December 06 
 

S/c, 

instruments 

Eр, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 10
h
 7d23

h
 4460 6d  

EPS >10 10
h
 7d22

h
 1860 6d  

EPS >30 10
h
 7d18

h
 360 6d  

EPS >50 10
h
 7d16

h
 112 5d  

EPS >60 10
h
 7d16

h
 66 5d  

EPS >100 10
h
 7d12

h
 18 4d  

POES-16  

MEPED >0.24 - - - -  

MEPED >0.8 - - - -  

MEPED >2.5 - 7d23
h
 7220 -  

MEPED >6.9 - 7d23
h
 6130 -  

MEPED >16 - 7d20
h
 1230 -  

MEPED >36 - 7d18
h
 310 -  

MEPED >70 - 7d14
h
 26 -  

MEPED >140 - 7d13
h
 6.5 -  

ACE  

SIS >10 10
h
 7d18

h
 1990 6d  

SIS >30 10
h
 7d16

h
 420 6d  

SOHO  

EPHIN (INT) >50 10
h
 7d20

h
 86.8 5d  
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BALLONS  

Mi >345  8d(09
h
37

m
-09

h
57

m
) 0.42  12 hours  after  

Mi >483  8d(09
h
37

m
-09

h
57

m
) 0.25  maximum 

Mi >642  8d(09
h
37

m
-09

h
57

m
) 0.14   

 

Differential fluxes of protons for the event of 2006 December 06 
 

S/c, 

instruments 

∆Е, MeV To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 - 7d23
h
 980 6d  

LION 2-6 - 7d23
h
 310 6d  

EPHIN 4-8 - 7d22
h
 950 6d  

EPHIN 8-25 10
h
 7d22

h
 90 6d  

EPHIN 25-41 10
h
 7d21

h
 4 6d  

STEREO – A  

HET 13.6-29.5 12
h
 8d00

h
 267 6.5d  

HET 29.5-60 12
h
 8d00

h
 27.5 6.5d  

HET 60-100 12
h
 8d00

h
 0.7 6.5d  

STEREO - B  

HET 13.6-29.5 12
h
 8d00

h
 342 6.5d  

HET 29.5-60 12
h
 8d00

h
 29.3 6.5d  

HET 60-100 12
h
 8d00

h
 0.83 6.5d  

 

References: 

Struminsky A. and I. Zimovets, 2008.  

Cohen C.M.S., G.M. Mason, R.A. Mewaldt et al., 2009. 

Damiani A., M. Storini, M. Santee et al., 2009. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2006 December 06  
 

2006      December 06                        ●                 AR10930                       To event 474 
 

Hα 6563 Å 1832 1845 2135 S06E63 3B FZ 

1 – 12 keV 1829 1847 1900  X6.5 4.8E-1 

300 800 keV 183232 184526 192232  60269264 RHESSI 

6-12 keV 200740 200810 201332  120125 RHESSI 

25-50 keV 201332 201746 204628  1984508 RHESSI 

6-12 keV 204628 204750 204956  22362 RHESSI 

6-12 keV 204956 205042 205436  26997 RHESSI 

 
15.4 GHz 1838.0 1847.0 1937.0 [U1.4 P8.8-15] 4.08  

8.8 GHz 1833.0 1855.0 1959.0  4.11  

5 GHz 1832.0 1855.0 1959.0  4.00  

2.7 GHz 1842.0 1855.0 0000.0  3.88  

1.4 GHz 1841.0 1847.0 0000.0  3.45  

List 2006



724 

 

610 MHz 1842.0 1843.0 0000.0  4.00  

410 MHz 1844.0 1845.0 0000.0  3.93  

245 MHz 1844.0 1844.0 1855.0  4.49  

DS II 25-180 1842  1859  3  

DS IV 30-180 1844  1902  3  

DS III 30-180 1842  1844  2  

 
9.5 GHz 1916.2 1917.2 1959.6  2.79  

1.4 GHz 1842.0 1917.0 0000.0  5.18  

610 MHz 1844.0 1918.0 0000.0  4.28  

 
CME WL 2012 – – 360˚ 135˚  
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Event 2006.12.13 – (2006-347) – GLE-70                                                  № 475 
 

Particle event:  To(Ep>10MeV) – 13d03
h
 

                          Tmax(Ep>10MeV) – 13d09
h
, Jmax (Ep>10MeV) – 660 /cm

2
.s.sr 

                          Duration of the event – 2 days 

                          Quasimaximal energy of protons in the event – Eqm = 3440 MeV  
 

Sources: ● solar flare 13d02
h
14

m
, X3.4/4B, S06W24, АR10930 

Main X-ray burst 1–8 Ǻ: onset – 13d02
h
14

m
, max – 13d02

h
40

m
, Ф = 0.51 J/m

2 

CME: 13d02
h
54

m
, V = 1774 km/s, Δφ = 360

o
, dA = 193º; 

▲SC 14d14
h
14

m
 

 

Particle fluxes and associated phenomena 
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Time profiles of the proton fluxes for the event of 2006 December 13  
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Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

 

Integral fluxes of protons for the event of 2006 December 13 
 

S/c,  

instruments 

Eр, MeV To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 03
h
 09

h
 750 2d  

EPS >10 03
h
 09

h
 660 2d  

EPS >30 02
h
 07

h
 360 2d  

EPS >50 02
h
 06

h
 227 2d  

EPS >60 02
h
 05

h
 180 2d  

EPS >100 01
h
 05

h
 86 2d  

POES-16  

MEPED >0.8  - - -  

MEPED >2.5  - - -  

MEPED >6.9  05
h
 1120 2d  

MEPED >16  06
h
 630 2d  

MEPED >36  06
h
 410 2d  

MEPED >70  06
h
 110 2d  

MEPED >140  05
h
 40 2d  

ACE  

SIS >10 03
h
 06

h
 1375 2d  

SIS >30 03
h
 06

h
 812 2d  

SOHO  

EPHIN (INT) >50 02
h
 06

h
 122 2d  

List 2006



728 

 

BALLOONS       

Mu >245 - 08
h
24

m
-09

h
11

m
 13.9 -  

Mu >428 - 08
h
24

m
-09

h
11

m
 1.3 -  

Mu >968 - 08
h
24

m
-09

h
11

m
 0.36 -  

NM  

Network >433 - 04
h
 46.8   

Network >1000 - 04
h
 0.915 -  

Network >2000 - 04
h
 0.035 -  

Network >3700 - 04
h
 0.002 -  
 

Differential fluxes of protons for the event of 2006 December 13 
 

S/c,  

instruments 

∆Е, 

MeV 

To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 04
h
 08

h
 6,5 2d  

LION 2-6 04
h
 08

h
 4 2d  

EPHIN 4-8 05
h
 09

h
 13.2 2d  

EPHIN 8-25 04
h
 09

h
 10.2 2d  

EPHIN 25-41 03
h
 09

h
 4 2d  

STEREO-A  

HET 13.6-29.5 03
h
 12

h
 44 2d  

HET 29.5-60 03
h
 12

h
 13.5 2d  

HET 60-100 03
h
 12

h
 0.9 2d  

STEREO-B  

HET 13.6-29.5 03
h
 12

h
 39.3 2d  

HET 29.5-60 03
h
 12

h
 13.1 2d  

HET 60-100 03
h
 12

h
 0.9 2d  

PAMELA  

Tracker 126-136 03
h
 05

h
 0.23 >1.5d  

Tracker 237-265 03
h
 04

h
 0.068 >1.5d  

Tracker 455-512 03
h
 03

h
 0.016 >1.5d  

Tracker 713-804 03
h
 03

h
 0.0057 >1.5d  

Tracker 1260-1420 03
h
 03

h
 0.00051 >1.5d  

Tracker 2230-2520 03
h
 03

h
 0.0000134 >1.5d  
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Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 

Somov B.V., 2012.  

 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2006 December 13 
 

2006     December 13                     ●                                 AR10930             To event 475 
 

Hα 6563 Å 0220 0234 0618 S06W24 4B EF 

1 – 12 keV 0214 0240 0257  X3.4 5.1E-1 

100-300 keV 022812 023858 033104  248619072 RHESSI 

6-12 keV 040408 040518 050640  4424582 RHESSI 

 
15.4 GHz 0221.0 0229.0 0343.0 U5 / 15 4.00  

8.8 GHz 0221.0 0229.0 0325.0  3.85  

5 GHz 0222.0 0233.0 0326.0  3.67  

2.7 GHz 0222.0 0223.0 0000.0  4.15  

1.4 GHz 0223.0 0225.0 0326.0  5.18  

610 MHz 0223.0 0224.0 0000.0  3.67  

245 MHz 0224.0 0225.0 0326.0  5.00  

DS II 25-300 0227  0244  3  

DS IV 25-2000 0225  0404  3  

DS III 18-1800 0224  0233 GG 3  

DS V 25-180 0224  0226  3  

 
2.7 GHz 0222.0 0302.0 0326.0  4.81  

610 MHz 0223.0 0306.0 0326.0  5.08  

410 MHz 0224.0 0306.0 0326.0  4.30  

DS III 160-1800 0301  0307 GG 2  

DS III 25-120 0303  0307 G 1  

 
15.4 GHz 0356.0 0357.0 0402.0  2.26  

8.8 GHz 0356.0 0357.0 0359.0  2.28  

5 GHz 0355.0 0401.0 0404.0  2.74  

2.7 GHz 0355.0 0357.0 0404.0  3.18  

1.4 GHz 0355.0 0402.0 0404.0 P1.4 5.04  

610 MHz 0355.0 0359.0 0404.0  3.53  

410 MHz 0355.0 0403.0 0404.0  3.00  

245 MHz 0403.0 0403.0 ~0403.0  2.66  

 
CME WL 0254 1774 km/s -61.4 km/s

2
 360º 193º  
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Event 2006.12.14 – (2006-348)                                                                   № 476 
 

Particle event:  To(Ep>10MeV) – 14d23
h
     

                          Tmax(Ep>10MeV) – 15d00
h
,  Jmax (Ep>10MeV) – 160 /cm

2
.s.sr 

                          Duration of the event – 3 days 

                          Quasimaximal energy of protons in the event – Eqm ≥ 500 MeV 
 

Sun source: ● solar flare 14d21
h
07

m
, X1.5/2B, S06W46, АR10930 

Main X-ray burst 1-8 Ǻ: onset – 14d21
h
07

m
, max – 14d22

h
15

m
, Ф = 0.12 J/m

2 

CME: 14d22
h
30

m
, V = 1042 km/s, Δφ = 360

o
, dA = 248º;  

▲SC 16d17
h
55

m
;  

 

Particle fluxes and associated phenomena  
 

 
 

List 2006



732 

 

Time profiles of the proton fluxes for the event of 2006 December 14 
 

ACE + GOES 2006

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

1.E+06

346 347 348 349 350 351 352

DoY 2006

J
p

(G
O

E
S

),
 /
c
m

2
.s

.s
r

0.0001

0.001

0.01

0.1

1

10

100

1000

10000

J
p

(A
C

E
),

 /
c
m

2
.s

.s
r

>5 MeV

>10 MeV

>30 MeV

>50 MeV

>60 MeV

>100 MeV

>10 MeV

>30 MeV

Event 2006.12.13 Event 2006.12.14

 
 

2006, SOHO: EPHIN + LION

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

346 347 348 349 350 351 352

DoY 2006

J
p

, 
c
m

2
.s

.s
r.

M
e

V

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

1.E+04

1.E+05

J
p

, 
c
m

2
.s

.s
r

0.75-2 MeV

2-6 MeV

4-8 MeV

8-25 MeV

25-41 MeV

INT >50 MeV

Event 2006.12.13 Event 2006.12.14

 
Arrows on the profiles of the events indicate the time of the proton flux maxima,  

taken to build the proton spectra (see below) 
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Integral time-of-maximum proton spectrum  
 

 
 

Integral fluxes of protons for the event of 2006 December 14 
 

S/c, instruments Eр, MeV To Tmax Jmax, 

(cm
2
.s.sr)

-1
 

Dura-

tion 

Comments 

GOES-10  

EPS >5 23
h
 15d00

h
 245 3d  

EPS >10 23
h
 15d00

h
 160 3d  

EPS >30 23
h
 15d00

h
 31 2d  

EPS >50 22
h
 15d00

h
 10 2d  

EPS >60 22
h
 23

h
 6.2 1d  

EPS >100 22
h
 23

h
 1.9 1d  

POES-16  

MEPED >0.24 - 15d02
h
 920 3d  

MEPED >0.8 - 15d02
h
 410 3d  

MEPED >2.5 - 15d01
h
 250 3d  

MEPED >6.9 - 15d01
h
 230 3d  

MEPED >16 - 15d01
h
 65 2d  

MEPED >36 - 15d01
h
 31 2d  

MEPED >70 - 15d00
h
 5 1d  

MEPED >140 - 15d00
h
 1 1d  

ACE  

SIS >10 23
h
 15d01

h
 49 2d  

SIS >30 22
h
 15d01

h
 23 1d  

SOHO  

EPHIN (INT) >50 22
h
 15d01

h
 1.5 1d  

BALLOONS  

Mi >68 - 16d11
h
39

m
 0.15 - After maximum 

Mi >75 - 16d11
h
39

m
 0.11 - - “ - 

Mi >88 - 16d11
h
39

m
 0.07 - - “ - 
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Differential fluxes of protons for the event of 2006 December 14 
 

S/c, instruments ∆Е, MeV To Tmax Jmax, 

(cm
2
.s.sr.MeV)

-1
 

Dura-

tion 

Comments 

SOHO  

LION 0.75-2 15d01
h
 15d02

 h
 13.2 3d  

LION 2-6 15d01
h
 15d02

 h
 1.9 3d  

EPHIN 4-8 15d00
h
 15d01

 h
 7.8 3d  

EPHIN 8-25 15d00
h
 15d01

 h
 0.43 3d  

EPHIN 25-41 23
h
 15d01

 h
 0.17 3d  

STEREO - A  

HET 13.6-29.5 23
 h
 15d00

h
 1.6 8d  

HET 29.5-60 23
 h
 15d00

h
 0.3 8d  

HET 60-100 23
 h
 15d00

h
 0.016 8d  

STEREO - B  

HET 13.6-29.5 23
 h
 15d00

h
 3.1 8d  

HET 29.5-60 23
 h
 15d00

h
 0.54 8d  

HET 60-100 23
 h
 15d00

h
 0.023 8d  

PAMELA  

Tracker 126-136 23
 h
 23

 h
30

m
 0.03 <1d  

Tracker 237-265 23
 h
 23

 h
30

m
 0.0017 <1d  

Tracker 455-512 23
 h
 23

 h
30

m
 0.00013 <1d  

 

References: 

Adriani O., G.C. Barbarino, G.A. Bazilevskaya et al., 2011. 

Mulligan T., J.B. Blake, R.A. Mewaldt, 2008.  

von Rosenvinge T.T., I.G. Richardson, D.V. Reames et al., 2009. 

De Simone N., O. Adriani, G.C. Barbarino et al., 2009. 

Veselovskij I.S., I.N. Myagkova, O.S. Yakovchuk, 2012. 
 

 

 

 

 

Electromagnetic and other phenomena that are sources and/or accompanying for the event of 

2006 December 14 
 

2006           December 14               ●                  AR10930                            To event 476 
 

Hα 6563 Å 2206 2211 0011 S06W46 2B EFZ 

1 – 12 keV 2107 2215 2226  X1.5 1.2E-1 

6-12 keV 213812 214106 214316  1525 RHESSI 

6-12 keV 214316 214734 214824  1713 RHESSI 

12-25 keV 233000 233302 233528  174608 RHESSI 

 
15.4 GHz 2207.0 2209.0 0000.0  3.23  

8.8 GHz 2207.0 2211.0 2314.0 [U2.7] P8.8 3.40  

5 GHz 2206.0 2211.0 2316.0  3.18  

2.7 GHz 2207.0 2208.0 0000.0  2.79  

1.4 GHz 2207.0 2209.0 0000.0  4.04  

410 MHz 2207.0 2208.0 0000.0  2.68  

245 MHz 2209.0 2210.0 2227.0  3.08  
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DS II 25-290 2209  2219  3  

DS IV 25-2000 2207  2312  2  

DS III 18-90 2219  2226 GG 3  

DS V 25-114 2218  2226  2  

 
2.7 GHz 2207.0 2228.0 2316.0  3.41  

 
1.4 GHz 2207.0 2307.0 2315.0 0.4 / 1.4 4.80  

610 MHz 2207.0 2302.0 2308.0  3.89  

410 MHz 2207.0 2247.0 2309.0  3.30  

DS III 20-1300 2244  2248 GG 1  

DS III 300-820 2301  2304 G 2  

 
CME WL 2230 1714km/s -0.4 360º 248º  
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Summary Table of Solar Proton Events in the 23
rd

 Cycle of 

Solar Activity (1997-2006) 
 

Legend:  

Event name-(yyyymmdd-doy-year month day-day of the year); 

To – the hour of the event beginning (UT), the event date coincides with the date in the event name;  

Tmax – time of the first (second and third if any) peak intensity, UT;  

Jmax – the flux of protons with energy ≥10 MeV in the first (second and third if any) maximum;  

γ – power-law index of the integral spectrum (J (>E) ~ E
-γ

);  

Eqm – quasimaximal energy of proton in this event; 

b/s – back side flare event; 

WL-1d – 1 day behind the W-limb; 

DSF– the length of the rejected filament in the degrees; 
 

Legend for solar flares is commonly accepted. 
 

The following table shows all 142 events included in the Catalog of solar proton events in the 23rd cycle 

of solar activity 
 

 

Particles enhancements Solar flares or CME – the particle sources 

Event name 

 

Tо 

 

Tmax 

 

Jmax 

(pfu) 
γ 

Eqm, 

MeV 

TFl max/T0 CME/ 

T0 SC, (UT) 
*
 

Class of 

flare 

Localizat

ion 
Active region 

19971104-308 07
h
 

04d11
h 

05d02
h 
20 

66 

17.5 

2.0 

1.8 

470 

320 
● 04d05

h
58

m
 X2.1/3B S14W34 8100 

19971106-310 13
h
 07d02

h
 430 3.5 2900 ● 06d11

h
55

m
 2B/X9.4 S18W63 8100 

19971113-317 23
h
 14d04

h
 1.3 1.7 170  <13d22h26m  CME b/s, WL 8100, WL-5d 

19980420-110 11
h
 

21d06
h

21d12
h
 

860 

1.6∙10
3
 

3.3 

2.4 

440 

600 
■ 20d10

h
21

m
 M1.4/EPL s20w90 8194, WL-2d 

19980430-120 02
h
 

30d15
 h 

01d15
 h
 

1.3 

1.2 

2.9 

2.6 

65 

75 
● 29d16

h
37

m
 M6.8/3B S16E22 8210 

19980502-122 14
h
 02d16

h
 130 1.8 800 ● 02d13

h
42

m
 X1.1/3B S15W15 8210 

19980506-126 08
h
 06d09

h
 120 2.6 575 ● 06d08

h
09

m
 X2.7/1N S15W64 8210 

19980509-129 06
h
 

09d13
h

09d23
h
 

4.7 

8.9 

2.3 

2.3 

230 

230 
■ 09d03

h
40

m
 M7.7/ - s15w90 8210, WL-1d 

19980616-167 21
h
 

17d09
h 

18d02
h
 

1.3 

1.4 

2.4 

2.2 

80 

75 
■ 16d18

h
 42

m
 M1.0/ - s22w90 8232, WL-1d 

19980822-234 06
h
 

23d00
h 

23d08
h
 

1.7 

1.5 

1.8 

1.8 

80 

85 
● 22d00

h
09

m
 M9.0/2B N42E51 8307 

19980824-236 23
h
 

25d02
h 

26d07
h
 

96 

320 

1.7 

3.4 

720 

310 
● 24d22

h
12

m
 3B/X1.0 N35E09 8307 

19980923-266 13
h
 25d01

h
 22 3.3 75 ● 23d07

h
 13

m
 M7.1/3B N19E09 8340 

19980930-273 14
h
 30d23

h
 785 2.3 600 ● 30d13

h
50

m
 M2.8/2N N23W78 8340 

19981018-291 22
h
 

19d02
h
 

19d06
h
 

1.8 

2.3 

2.2 

2.8 

140 

80 

o 15d<10
h
05

m 

o 18d01
h
45

m
 

DSF/27
○
 

M2.4/2B 

N19E10 

N16W53 

 

8358 

19981106-310 03
h
 06d12

h
 4.6 3.0 75 ● 05d19

h
55

m
 M8.4/2B N22W18 8375 

19981107-311 12
h
 

07d14
h 

08d02
h
 

2.8 

6 

2.4 

2.1 

75 

80 
● 07d11

h
06

m
 

▲SC 08d04
h
51

m 
M2.4/SN 

 

N14W43 

 

8375 

 

19981114-318 06
h
 

14d12
h 

15d06
h
 

250 

10 

2.4 

2.9 

580 

190 
 14d05

h
08

m
 C1.3/BSL n28w90 8375, WL-2d  

19981122-326 07
h
 

22d09
h 

22d14
h
 

1.1 

0.6 

1.5 

1.6 

285 

160 
● 22d06

h
 42

m
 X3.7/1N S27W82 8384 
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Particles enhancements Solar flares or CME – the particle sources 

Event name 

 

Tо 

 

Tmax 

 

Jmax 

(pfu) 
γ 

Eqm, 

MeV 

TFl max/T0 CME/ 

T0 SC, (UT) 
*
 

Class of 

flare 

Localizat

ion 
Active region 

19981124-328 03
h
 24d10

h
 1.25 1.6 210 ● 24d02

h
20

m
 X1.0/SF S30W81 8384 

19990120-020 23
h
 

21d11
h 

22d06
h
 

1.3 

1.0 

1.7 

1.8 

270 

250 
 20d20

h
04

m
 M5.2/... n27e90 unknown, EL 

19990122-022 02
h
 

22d16
h 

22d14
h
 

3 

5 

1.7 

3.1 

85 

85 

unknown 

Ø 22d17
h
24

m
 

 

M1.4/SF 

 

N19W44 

unknown 

8440 

19990424-114 15
h
 

24d21
h 

25d06
h
 

3.7 

4.3 

2.2 

2.3 

85 

210 
 24d<13

h
31

m
 CME b/s, WL 8517, WL-3d 

19990504-124 08
h
 

05d21
h 

06d06
h
 

3.7 

4.0 

2.8 

3.2 

75 

65 
⊙ 03d06

h
02

m
 M4.4/2N N15E32 8525 

19990509-129 19
h
 09d21

h
 1.2 1.5 75  09d18

h
07

m
 M7.6/ … n23w90 8526, WL-1d 

19990527-147 12
h
 27d13

h
 2.75 1.6 275 

 < 27d11
h
06

m
 

○ 26d19
h
32

m
 

CME 

M1.2/2N 

b/s, WL 

N17E46 

unknown 

8552 

19990601-152 20
h
 

02d09
h 

02d21
h
 

23 

13 

1.9 

2.3 

350 

240 
□ 01d19

h
04

m
 C1.2/... n25w90 unknown 

19990604-155 08
h
 04d12

h
 20 2.3 300 ● 04d07

h
03

m
 M3.9/2N N18W72 8552 

19990611-162 01
h
 11d03

h
 2.2 1.7 240 □ 11d01

h
10

m
 C1.0/… b/s W event unknown 

19990625-176 10
h
 26d12

h
 1.7 3.5 40 Ø 26d05

h
12

m
 M2.3/2B N24E02 8598 

19991117-321 19
h
 

19d02
h 

19d23
h
 

1 

0.4 

2.55 

3.1 

50 

25 
● 17d09

h
57

m
 M7.4/2B N17E21 8766 

20000218-049 06
h
 18d12

h
 1.7 2.0 290  17d20

h
45

m
 M1.3/2N S29E07 8872 

20000404-095 17
h
 

05d02
h 

06d06
h
 

25 

4 

3.1 

2.9 

105 

75 
● 04d15

h
41

m
 C9.7/2F N16W66 8933 

20000607-159 00
h
 08d10

h
 54 3.3 100 ● 06d15

h
25

m
 X2.3/3B N20E18 9026 

20000610-162 17
h
 10d20

h
 24 2.2 390 ● 10d17

h
02

m
 M5.2/3B N22W39 9026 

20000617-169 07
h
 18d06

h
 1.7 2.1 110 ● 17d02

h
37

m
 M3.5/2B N22W72 9033 

20000625-177 10
h
 26d07

h
 1.5 2.6 70  25d07

h
52

m
 M1.9/2N N16W55 9046 

20000713-195 06
h
 13d10

h
 5 3.1 40  12d18

h
47

m
 M5.7/2F N16W64 9070 

20000714-196 10
h
 

14d18
h 

15d13
h
 

7.2 10
3
 

1.8 10
4
 

3.7 

4.7 

2160 

630 

● 14d10
h
24

m
 

SC 15d14
h
37

m
 

X5.7/3B 

 

N22W07 

 

9077 

 

20000716-198 11
h
 

16d12
h 

17d02
h
 

100 

37 

2.5 

2.3 

370 

320 
 15d08

h
33

m
 

Ø 16d23
h
37

m 

M1.3/SF 

M1.4|2F 

N16W12 

N17W40 
9077 

20000722-204 12
h
 

22d14
h 

22d20
h
 

13 

6 

1.8 

2.6 

340 

80 
● 22d11

h
34

m
 M3.7/2N N14W56 9085 

20000728-210 02
h
 

28d06
h 

28d12
h
 

5 

13 

2.1 

2.8 

140 

105 
 27d23

h
42

m
 M1.2/SF N11W78 9090 

20000811-224 15
h
 11d17

h
 3.2 3.3 75 □ <11d16

h
54

m
 CME b/s, EL unknown 

20000813-226 01
h
 13d06

h
 1.2 3.35 70 ● 12d09

h
56

m
 M1.1/SN S16W79 9119 

20000912-256 14
h
 13d02

h
 180 2,6 350 ● 12d12

h
00

m
 2F/M1.0 S19W08 9163 

20001016-290 08
h
 

16d11
h 

16d17
h
 

3.5 

9.8 

1.7 

2.6 

310 

140 
□ 16d07

h
28

m
 M2.5/ - n05w90 9182 

20001025-299 13
h
 25d23

h
 4.1 2.2 95  25d11

h
25

m
 C4/… … W90 unknown 

20001031-305 07
h
 01d03

h
 2.1 2.3 70 ○ 31d03

h
00

m
 C6.0/1N S20E80 9209 

20001108-313 23
h
 09d15

h
 9.7 10

3
 3.7 650 ● 08d23

h
 28

m
 3F/M7.4 N20W66 9213 

20001124-329 07
h
 24d21

h
 65 1.7 460 ● 24d05

h
02

m
 X2.0/3B N20W05 9236 

20001126-331 03
h
 26d20

h
 670 2.9 400 ● 25d01

h
31

m
 M8.2/2N N07E50 9240 

20010128-028 18
h
 29d01

h
 29 2.1 325 ● 28d16

h
40

m
 1N/M1.5 S04W59 9313 

20010226-057 09
h
 26d20

h
 1 2.4 65  26d07

h
41

m
 C1.6/… s04w90 9354 

20010326-085 20
h
 27d08

h
 1.8 3.0 55  26d13

h
26

m
 M2.2/1F N15E27 9393 
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Particles enhancements Solar flares or CME – the particle sources 

Event name 

 

Tо 

 

Tmax 

 

Jmax 

(pfu) 
γ 

Eqm, 

MeV 

TFl max/T0 CME/ 

T0 SC, (UT) 
*
 

Class of 

flare 

Localizat

ion 
Active region 

20010329-088 13
h
 

29d19
h 

31d00
h
 

7 

22 

2.3 

3.1 

215 

115 
● 29d10

h
15

m
 1N/X1.7 N16W12 9393 

20010402-092 23
h
 03d07

h
 112 2.9 575 02d21

h
51

m
 X>17.5/ n19w90 9393 

20010409-099 17
h
 09d20

h
 2.2 1.2 390 ● 09d15

h
34

m
 M7.9/1B S21W04 9415 

20010410-100 08
h
 

11d01
h 

11d20
h
 

50 

280 

2.2 

2.8 

350 

260 

● 10d05
h
26

m
 

Ø 11d13
h
26

m 
3N/X2.3 

M2.3/1F 

S23W09 

S20W28 
9415 

20010412-102 12
h
 

12d17
h 

13d10
h
 

4.3 

8.7 

1.45 

1.5 

410 

275 
● 12d10

h
28

m
 X2.0/2B S20W42 9415 

20010415-105 14
h
 15d16

h
 270 4.2 3480 ● 15d13

h
50

m
 X14.4/2B S20W84 9415 

20010418-108 03
h
 18d10

h
 190 2.8 2100 18d02

h
14

m
 C2.2 s20w90 9415 

20010427-117 03
h
 28d05

h
 15 3.6 80 ● 26d13

h
20

m
 M7.8/2B N17W31 9433 

20010507-127 14
h
 

07d18
h 

08d12
h
 

7.7 

11.5 

2.3 

3.15 

80 

85 
 <07d12

h
06

m
 CME b/s, WL  9433, 5d-WL 

20010520-140 07
h
 20d10

h
 1.8 1.75 410 ● 20d06

h
03

m
 M6.4/ s18w90 9455 

20010615-166 16
h
 

15d20
h 

16d06
h
 

5 

8.1 

2.1 

2.7 

335 

120 
<15d15

h
56

m
 CME b/s, WL unknown 

20010809-221 20
h
 09d11

h
 6 3.3 85  09d11

h
22

m
 C3.7/SF N10E54 DSF 

20010816-228 00
h
 

16d03
h 

17d12
h
 

87 

75 

3.0 

2.1 

600 

475 
 <15d23

h
54

m
 CME b/s, WL- 9557?,5d-WL 

20010915-258 12
h
 15d15

h
 6 2.4 150 ●15d11

h
28

m
 1N/M1.5 S21W49 9608 

20010924-267 11
h
 

24d18
h 

25d07
h 

25d22
h
 

390 

1.1·10
3 

9.5·10
3
 

3.8 

2.5 

3.2 

470 

580 

580 

● 24d10
h
38

m
 

Ø 25d04
h
24

m
 

SC 25d20
 h
25

 m
 

X2.6/2B 

M7.6/1N 

 

S17E26 

S18W01 

 

9632 

9628 
 

20011001-274 14
h
 

01d23
h 

02d07
h
 

370 

1.3·10
3
 

4.8 

5.6 

155 

150 
■ 01d05

h
15

m
 M9.1/… s18w80 9628 

20011019-292 02
h
 

19d08
h 

19d21
h
 

3.6 

8 

1.75 

1.9 

300 

310 

● 19d01
h
05

m 

Ø 19d16
h
13

m
 

X1.6/2B 

X1.6/2B 

N16W18 

N15W30 
9691 

20011022-295 16
h
 22d21

h
 17 1.5 425 ● 22d17

h
59

m
 X1.2/2B S18E16 9672 

20011028-301 02
h
 28d07

h
 1.1 2.6 60 ○ 28d04

h
50

m
 M1.3/1F N12E40 9682 

20011104-308 16
h
 

04d20
h 

06d00
h
 

540 

2.4·10
4
 

3.2 

4.5 

750 

685 

Ø 04d06
h
43

m
 

● 04d16
h
20

m
 

C8.4/1N 

X1.0/3B 

N14W57 

N07W19 

9682 

9684 

20011117-321 10
h
 19d22

h
 13 4.6 45 ● 17d05

h
25

m
 M2.8/2N S13E42 9704 

20011122-326 21
h
 

23d10
h 

24d06
h
 

2.7·10
3 

1.1·10
4
 

4.2 

4.5 

390 

350 

Ø 22d20
h
36

m
 

● 22d<23
h
30

m
 

M3.8/2B 

M9.9/3B 

S26W68 

S13W38 

9698 

9704 

20011226-360 05
h
 26d11

h
 336 2,55 800 ● 26d05

h
40

m
 M7.1/1B N08W54 9742 

20011229-363 05
h
 29d08

h
 40 2,7 195  28d20

h
45

m
 X3.4/ - s26e90 9767 

20011230-364 20
h
 

31d02
h 

31d16
h
 

25.5 

75 

2.6 

3.1 

190 

170 
 29d21

h
27

m
 M1.8/ s08w90 9748 

20020110-010 02
h
 11d01

h
 70 3.0 85 ⊙ 09d18

h
01

m
 M9.5/2B N13W02 9773 

20020115-015 07
h
 15d18

h
 7.5 2.15 80  14d06

h
27

m
 M4.4/… s23w90 9767, 1.5d-WL 

20020220-051 07
h
 20d08

h
 3.3 2.5 145 ● 20d06

h
12

m
 M5.1/1N N12W72 9825 

20020316-075 02
h
 

16d13
h 

17d11
h
 

1.3 

1.1 

2.7 

2.4 

70 

65 
● 15d23h10m M2.2/1F S08W03 9866 

20020318-077 00
h
 

18d15
h 

19d06
h
 

14.5 

20 

2.65 

2.6 

155 

145 

⊙ 17d19
h
31

m
 

Ø 18d02
h
31

m 
M4.0/SF 

M1.0/SN 

S22E16 

S16E27 
9871 

20020320-079 13
h
 20d17

h
 8 3.6 60 

○ 20d08
h
33

m
  

▲SC20d13
h
28

m
 

C1.9/SF S19W41 9873 
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739 

 

Particles enhancements Solar flares or CME – the particle sources 

Event name 

 

Tо 

 

Tmax 

 

Jmax 

(pfu) 
γ 

Eqm, 

MeV 

TFl max/T0 CME/ 

T0 SC, (UT) 
*
 

Class of 

flare 

Localizat

ion 
Active region 

20020322-081 12
h
 

22d20
h 

23d13
h
 

1 

9 

3.7 

3.85 

45 

50 

■ 22d11
h
14

m
 

SC 23d11
h
37

m  
 

M1.6/… 

 

s10w90 

 

9866 

 

20020417-107 10
h
 17d16

h
 21 2.75 120 ● 17d08h24m M2.6/2N S14W36 9906 

20020419-109 05
h
 

19d09
h 

19d19
h
 

1 

2.7 

3.5 

3.4 

45 

50 

SC 19d08
h
36

m
 

○ 19d15h21m 

- 

C2.5/SF 

- 

S16W59 

 

9906 

20020421-111 01
h
 

21d03
h 

21d09
h
 

915 

1.7∙10
3
 

1.9 

2.8 

575 

570 
 21d01

h
51

m
 X1.5/1F S14W84 9906 

20020522-142 07
h
 

23d10
h 

23d16
h
 

260 

87 

3.75 

3 

125 

175 
⊙ 22d03

h
54

m
 C5.0/SF S22W53 DSF 

20020707-188 13
h
 07d20

h
 26 2.8 85 ■ 07d11

h
43

m
 M1/… s19w90 10017 

20020716-197 12
h
 

16d22
h 

17d14
h
 

27 

85 

3.5 

3.4 

125 

135 

● 15d20
h
08

m
 

Ø 17d07
h
13

m
 

3B/X3.0 

M8.5/1B 

N19W01 

N20W16 
10030 

20020719-200 05
h
 19d11

h
 3.6 2.15 215 □ 18

d
07

h
44

m
 X1.8/2B N19W33 10030 

20020722-203 01
h
 22d11

h
 18.5 2.6 85 □ 20d21

h
30

m
 X3.3/… s13e90 10039 

20020814-226 06
h
 

14d09
h 

14d16
h
 

6.7 

6.9 

2.5 

4 

85 

50 
● 14d02

h
12

m
 M2.3/1N N10W54 10061 

20020817-229 00
h
 17d10

h
 1.7 2.6 70 ● 16d12

h
32

m
 2N/M5.2 S14E20 10069 

20020818-230 22
h
 

19d03
h 

19d12
h
 

2.3 

1.8 

2.1 

2.25 

75 

70 
● 18d21

h
25

m
 1N/M2.2 S10W20 10069 

20020820-232 09
h
 20d10

h
 2.5 1.95 80 ● 20d01

h
40

m
 M5.0/1B S10W35 10069 

20020822-234 03
h
 22d05

h
 16 1.5 450 ● 22d01

h
57

m
 M5.4/2B S07W62 10069 

20020824-236 01
h
 24d03

h
 92 2.1 775 ● 24d01

h
12

m
 X3.1/1F S02W81 10069 

20020906-249 06
h
 

06d14
h 

07d17
h
 

3 

67 

2.2 

3.15 

80 

175 
๏ 05d17

h
06

m
 

SC 07d16
h
38

m
 

C5.2/SF 

 

N12E28 

 

10102 

 

20021109-313 17
h
 

10d02
h 

10d13
h
 

150 

40 

3.5 

3.1 

160 

145 

● 09d13
h
23

m
 

Ø 10d03
h
 21

m
 

M4.6/2B 

M2.4/2N 

S04W29 

S12W37 
10180 

20030528-148 04
h
 

28d11
h 

29d16
h
 

2 

77 

2.0 

2.95 

170 

175 

● 27d23
h
07

m 

Ø 29d01
h
05

m
 

X1.3/2B 

X1.3/2B 

S06W20 

S06W37 
10365 

20030531-151 03
h
 31d06

h
 15.6 1.5 415 ● 31d02

h
24

m
 M9.3/2В S07W65 10365 

20030618-169 08
h
 20d06

h
 10.2 2.7 180 ๏ 17d22

h
55

m
 M6.8/... s12e60 10368 

20031026-299* 18
h
 

26d20
h 

27d02
h
 

230 

360 

3.1 

2.9 

340 

400 
● 26d18

h
19

m
 X1.2/1N N02W38 10484 

20031028-301 12
h
 

28d18
h 

29d02
h
 

4.6·10
3 

1.2·10
4
 

2.9 

3.9 

3340 

1025 
● 28d11

h
10

m
 X17.2/4B S16E08 10486 

20031029-302 22
h
 29d23

h
 2.2·10

3
 2.0 810 ● 29d20

h
49

m
 X10.0/2B S15W02 10486 

20031102-306 17
h
 02d23

h
 990 3.1 1700 ● 02d17

h
25

m
 X8.3/2B S14W56 10486 

20031104-308 22
h
 05d07

h
 126 2.7 445 ● 04d19

h
50

m
 X>17.5/3B S19W83 10486 

20031120 324 08
h
 20d11

h
 4.4 2.2 140 

● 20d07
h
47

m
  

SC 20d08
h
03

m
  

M9.6/2B N01W08 10501 

20031121-325 08
h
 22d02

h
 10.7 2.5 80 ● 20d23

h
53

m
 M5.8/2B N02W17 10501 

20031202-336 12
h
 02d18

h
 21 4.0 100  02d09

h
47

m
 C7.2/… s19w90 10508 

20040411-102 06
h
 

11d12
h 

11d20
h
 

13 

14.5 

3.0 

3.0 

95 

80 

● 11d04
h
19

m
 

Ø <11d11
h
54

m
 

C9.6/1F 

CME 

S14W47 

b/s, WL  

10588 

unknown 

20040722-204 17
h
 

22d20
h 

23d10
h
 

0.9 

2 

2.0 

2.0 

70 

155 
⊙ 22d00

h
32

m
 M9.1/SB n06e25 10652 
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740 

 

Particles enhancements Solar flares or CME – the particle sources 

Event name 

 

Tо 

 

Tmax 

 

Jmax 

(pfu) 
γ 

Eqm, 

MeV 

TFl max/T0 CME/ 

T0 SC, (UT) 
*
 

Class of 

flare 

Localizat

ion 
Active region 

20040723-205 16
h
 23d19

h
 1.8 2.25 75 ⊙ 22d22

h
58

m
 2N/M1.6 N05E04 10652 

20040725-207 17
h
 

25d21
h 

26d23
h
 

27 

430 

2.8 

3.8 

140 

155 

● 25d15
h
14 

SC26d22
h
49

m 
M1.1/1F 

 

N08W33 

 

10652 

 

20040801-214 01
h
 

01d21
h 

02d02
h
 

5.2 

4.8 

2.25 

2.3 

80 

75 

 31d05
h
16

m
 

Ø 31d10
h
35

m
 

C8.4/… 

C5.3/ 

n02w90 

n02w90 
10652 >1,5d WL 

20040913-257 19
h
 

13d23
h 

14d05
h
 

210 

180 

3.4 

4.1 

110 

90 
⊙ 12d00

h
56

m 

Ø 12d01
h
39 

M4.8/2N 

M3.2/SN 

N04E42 

S14W61 

10672 

10667 

2004.09.19-263 18
h
 

20d01
h 

21d02
h
 

46 

10 

2.2 

2.2 

390 

100 
● 19d17

h
12

m
 M1.9/… n03w60 10672 

20041101-306 06
h
 01d08

h
 54 1.9 410 ● 01d03

h
22

m
 M1.1/1F N15W41 10691 

20041107-312 01
h
 

07d23
h
 

09d00
h
 

490 

70 

3.0 

3.2 

330 

100 

● 07d15
h
42

m 

Ø 08d15
h
49

m 
X2.0/… 

M2.3/1N 

n10w15 

N08W35 
10696 

20041110-315 02
h
 

10d10
h 

10d16
h 

12d09
h
 

264 

193 

75 

2.2 

2.5 

3.0 

485 

430 

110 

● 09d17
h
19

m 

Ø 10d02
h
13

m
 

 

M8.9/2N 

X2.5/3B 

 

N07W51 

N09W49 

 

10969 

 

20050115-015 07
h
 15d11

h
 7.4 1.7 300 ● 15d06

h
38

m
 M8.6/SF N11E06 10720 

20050116-016 00
h
 16d18

h
 330 2.9 330 ● 15d23h02m X2.6/3B N14W08 10720 

20050117-017 13
h
 17d17

h
 3.8·10

3
 2.8 750 ● 17d09

h
52

m
 X3.8/3N N14W24 10720 

20050120-020 06
h
 

20d10
h 

21d17
h
 

1.1·10
3
 

134 

3.9 

2.2 

3840 

1520 

● 20d07
h
01

m
 

SC 21d17
h
11

m
 

X7.1/2B 

 

N12W58 

 

10720 

 

20050513-133 19
h
 

14d03
h 

14d14
h 

15d03
h
 

7.7 

155 

1.9·10
3
 

1.85 

3.3 

4.4 

300 

85 

85 

● 13d16
h
57

m
 

 

SC 15d 02
h
38

m
 

M8/2B 

 

 

N12E12 

 

 

10759 

 

 

20050616-167 20
h
 17d04

h
 41 1.8 510 ■ 16d20

h
22

m
 M4.0/SF N09W87 10775 

20050710-191 03
h
 

10d05
h 

10d12
h
 

1.1 

1.9 

1.85 

2.8 

75 

70 
● 09d22

h
06

m
 M2.8/1N N11W27 10786 

20050713-194 17
h
 15d04

h
 9.7 2.6 115 ● 13d14

h
49

m
 M5/SF N10W80 10786 

20050714-195 14
h
 15d03

h
 130 3.15 185 ■ 14d10

h
55

m
 X1.2/… n11w90 10786 

20050717-198 14
h
 

17d18
h 

17d22
h
 

12 

19 

2.25 

3.9 

85 

85 
 17d10

h
32

m
 B1.1/… n13w9 10786, 3d-WL 

20050725-206 21
h
 

28d14
h 

29d14
h
 

30 

36 

2.8 

2.8 

85 

85 
□ 27d04

h
33

m
 

Ø28d22
h
08

m
 

M3.7/... 

M4.8/SF 

n10e90 

N08E84 

10792, EL 

10792 

20050731-212 22
h
 

01d05
h 

02d01
h
 

21 

6 

4.1 

3.3 

65 

65 

 30d 06
h
35

m
 

Ø 01d13
h
51

m
 

X1.3/2B 

M1.0/1F 

N12E61 

N14E29 
10792 

20050822-234 03
 h
 22d07

h
 5.4 2.4 80 ● 22d01

h
33

m
 M2.6/1F S09W48 10798 

20050822a-234 19
h
 

23d02
h 

23d10
h
 

280 

290 

3.1 

3.0 

330 

290 
● 22d16

h
52

m
 M5.6/1N S12W60 10798 

20050907-250 21
h
 

08d20
h 

10d11
h
 

70 

1000 

2.3 

3.0 

800 

555 

● 07d17
h
40

m
 

Ø09d20
h
04

m
  

X17.0/3B 

X6.2/2B 

S06E89 

S12E67 
10808 

20050914-257 00
h
 

14d15
h 

15d08
h
 

160 

180 

3.5 

3.75 

85 

85 

● 13d19
h
27

m
 

SC 08
h
35

m 
X1.5/2B 

 

S09E10 

 

10808 

 

20061205-339 15
h
 05d20

h
 2.5 1.8 275 ● 05d10

h
35

m
 X9/2N S07E79 10930 

20061206-340 10
h
 7d22

h
 1.9∙10

3
 2.6 850 ● 06d18

h
47

m
 X6.5/3B S06E63 10930 

20061213-347 03
h
 13d09

h
 660 4.7 3440 ● 13d02

h
40

m
 X3.4/4B S06W24 10930 

20061214-348 23
h
 15d00

h
 160 2.5 ≥500 ● 14d22

h
15

m
 X1.5/2B S06W46 10930 

* )  
TFl max  – time of peak intensity for a flare (UT); 

     T0 CME – time of liftoff of CME in sight of coronagraph; 

     T0 SC     – time of SC arrival to the Earth. 
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