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HUX  HOACTHIAX, TOK M O CONPOBOXARILCH UX PRAMOMBAYYEHMM W O APYIMX CONYTCTBYIO-
WX B ACHAAK, UBYUOEMX PABIMMNKHMNM  METOAOMA, lﬂMHM@ Kavanora HOPCYT BMTh W~
NOAL KOBAHM 1P TIPOBRACHHUM  CTATUC TUMECKUX  MCCAEAVBAHMA YCHOPEHMHMY COMNEYHMIX
HOE TV, BOWLHG SAKOHOMEPHOCTEH B WX CYICKTPAALMHMY XOPAKTEPUCTUKOX AAS  MAYUEHNSR
QUBMMBECHWX IIPOUECCOB, CBASBAMHMY € YCHOPEHWEM M PACHPOCTPOHEHUEM COMHEHHLIX YaCc—
LTI BHEPPETMWECKHG CARKTPM MOPYT EMTH NOARBHM npw PUQPUBOTﬁE METOROB NPOFHO™
GAPOBOHIAN POAMAKRHOHHOM O6C TOHOBK 8 OKONO3EMHDM  HOCMWNECKOM NPOCTPOAHTTBE, 1NIPU
UBYYEHWM TTPOHMEHOBEHMS  HQaCTUY 8 MOPHHTOCHEPY 3EMAW, o TOKXe P CONOL TAaB AEHUA
PABAMUHMN  FEROSUBHHECKHX ABNEHMA € COAHRUHOM GKTHBHOCTEI (HANPUMEP, NPK OUEHKE
BEAMIMHM TON AOWEHWA  HOUMUYECKOTN 0 POAVMOMBAYHEHMA B NOAQPHOﬁ wanke, wprW Nporyo-
BMPOBAHMM  YCAOBMIA PACTHPOC TPUHEHNS PARWOBOAM), T.@. 8 poMKax Sonee oBHed wpob-—
N CONHEUHO-BEMMIX CBNGENA.

Hoctosuuis  Kataaor nROArOTOBAGH TEMM  Xe TPEACTABWMTEAIMM  HOYYHO-MWCC NEA0~
BATEALCKMX yYupexAermiy CLCP, wovopsie roroswm  npeauayume Kavaaors e poamkax pa-
So4ed rpynnd “Katonor® B cOCTRBE CRKUMM  CONHEUHMX NPOTOHHMX COBMTWR  HOYUYHOrO
cometa AH CCCH  no npobrere “Guvauna coavevHo-zemni ceasen”  (copetr “Connge-
3emMan” ),

Fasory Haag Kararorom aeTUsIHO  TOAAEPXMBAAM NpeACeAnTEM coseta Coaduye-
3eman”  AH CCCP ya.vopp. AH CCCP B.B.Murysmm,  ampextop WM Tockomrupporeta
A.T.He C.M.Asaowin, aom.avpextopa HAKAS MY p.e.mMune MWL Tlasacor w pyroso-
AMTEAM APYrMN YypexaeHUn. DO0PMARHME U MOArOTOBKA KATaAOra K neyarn OcYwecTs-~
Aevm 8 HAWMAS MUY, W3IMWPAH, HWWO MY w IIY KHIL AH CCCF nput HETOCPEAr TBEHHOM
yuactm  E.M.Tlpyrvenckon, LA Ronvaercorodn, B.H.Measraeron, B.B.Topoposscron,
A N.Crporanneon, H.R.Koxwmon, H.H.leayrmion, H.ALPycmiorof.  Beer  nepeddc new

MM MNON COCTaRMTEMM KaTanora supaxent AA0roanpHOr Tk,
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BREREHMNE

FaoeHaR  nem mocTosmern Karoaora, no avasrorwm ¢ Kavasoraoms {(1,2,3) -
NPEACTABMTL B emm;ﬁ SOPHE POBAUMHME  ACHHME O COAHEMMMX  TPOTOMHIN COBMTHAX
(CNC) 3a 1980-1984 rr., BKAMOMQR SOMKMON HPYP CRABAHHUX C MM A8 NQHNY,

Karonor . paadur Mo Apa mﬁn W BRAOMQET nepe-mc}mumn Hxe natepmami. R
TOM 1 BKADMEHM  CPRARHME O NOTOKAX aapsxenmsix yactug B CHC, saperut Tpuposarmmn
HO POAMAIMIN KOCHMMECHMN QRTIAPATAX W HRACMIAIMKY CPERCTBAMM, O BRPEMENMMX  XOpOK-
TEPHMCTIKOX W 08 MCTOMHMKOX HoSaoaaemx notoros (Yacte 1). B NPUADXEHMM K Yoo~

TM 1 AGH CTMCOM AMeR,  KOPraQ péaman 3emam  umabdamopasmce caabue ({1 cn‘z.c"-cp“

)
BOAPACTOMMA NOTOKOB Npovouos. B YacTh 2 roma 1 HpUBORMTCA  UHOOPHOLMS O BE MW~
Ko, roTopse yrasaus B Yacty 1 kak woroumrm ClCe 08 ontu4eckoM, peHTreHoncHoM
W POAMOMIAYNEHMM BCRMBEK, O TOKxe WHeopMauws o BKR, B Yactw 3 vomo 1 coaepamr-
€O CRIMCOK W XOPGHTEPUCTMRM  OKTHEHMX DBAQCTER, 8 KOTOPMX TNPOMBOEBAR RCHLNMQ ~
weTouHMe aarmoro CNC.

ToM 2 BHMONAETE MHTErPAALHME AHEPPrETMUECHME CTEKTPM  NPOTOHOB, CXEMAOTH-
weckme upeheuwé NPOGHAN NOTOKOR NPOTOHOB AN ORHONO AHAHEHUA  BHEPIMM, CUHON-
THyeckue kapt Coatua 8 amimv Hy M goaroty coepwHeMms  3emamw © Cosavued  anw
CHC, MapexXHO OTOXAECTEACHHMX CO BCTIMKAMM HO COMHNE, CXEMM  PPYRI HATEH aMTWR -
HOM OBAOCTH, B KOTOPON TPOMBOEAQ BCOMEKA — ucTounuk CHC, ceoanyd tabamny nova-
BOTEARH DHEPreTHHECKMN CREHTPDE NOTOKOR NPOTOHOR A coButut N103-206,v.e. Ane
cobatmit 1980 ~1986 rr. B YOMe 2 NPMBEACH TAKXE CHMCOR POBOT, B HOTOPMX NPRA
crapaeHl (MAW QHOAMIHPYNTCK) pesgmmm MOMEPEHUA TIOTOKO® MOCTHL W CONYIC TRUN
MY 4B AGHWA BD BpeMd Braouerma B Katasor CRC,

METOAMKG  TOAHEHWA W GOPMA  TIPEACTARACHMSE  NOTEPUMAAR B AoHnoM  Kathaore
Taxae xe, wok W B Karasorax [2,31. Hase npuseaetsl  TOARKO 1@ CREACHMN, KOIOPWe
HEOBXOAMMAI AN TIDHMMONKE  KaTepraaor  aaroro  Katasora, l';q Bones ROAPOBHOID
OBHAKOMAGIIAR C POSHAMHAINM AT, CO‘]FPIU‘WM(?Q 8 Kavaanore, M HPTOAUKOHK MY

HOAYHEIMI HEOSKOAMMO OBPOTUTLCN K CODTRRTCTBYIOWIM onMcoaiam 8 (2,31,
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OTUCAIME HACTH 1

B YocTy 1 Karoaora npPHBOARTCA AGHHME O NOTOKOX 30PAXEHHMX 4YaCTHL B CO-
EMTHAX, GAPECUCTPUPOBAHHMY MO POSIMHHAN KOCHMMECKUX annapatax Y 3emMam u uoses-
HAMM CPeACTBOrM 8 Wepnop € 1980 r. no 1986 r. DCHOBHMM  MCTOUHMKOM  MHOOPMALVM
0 NOTOKOX YACTHIL CAYKHAN PEBYALTATH  HASMOAEHMA, TPOBEAGHHHMX WHCTHMTYTON Tlpn-
kaoaHon  Feogusuku Mockomrmapomera . Ha HC3 “Meteop”, a Takge AOMMME H3MepeHUd
wa MC3 INPB, onybmmostrmie asL4). Aan HeKOTOPMX chmm‘q HCROM BGOBOH  CBEAE-
MR O NOTOKAX NPOTOMOB, NoAwdenX Ha KA “Pewepa-13,14" u "Mporvos-8,107,
aBTops wpnaHaTem s B.I. Croanoeckomy, H.H. Bonoauwsesy, u A.H: Noaoposwckomy
30 TPEROCTARACHUE BTOM WHODPMALWM.

A7A KQXROTO COBMTMR  yKaaaH HomBoaee aepoumuh MCTOMHMK (A uCTouHMKK)
HOEADAQGHON D BOIPACTOHMS NOTOKOB YacTWll. UCTOUHMK COBMTUN OTPEAGARARCH HO OCHO-
BE KOMNAGKCHONO OHOMBO WHOOPMAUMM O BPEMEHIIIX TPOPMNAX U CIEKTPAN IaPMXeH-
MUK MOACTHIL,  BACKTPOMONHMTHON WNIAYUEHW unﬁen (8 2 Hoge , PEHTraHOBCHOM
W PARMOAMONOBOHAX) W MOPOKTEPWMCTMKAX COOTBETCTEYDMMX OKTMBHMX O6AQCTeA Ha
Come. fpn oroxgecTeacrm  werourmwos CNIC B 1984~1985 rr. ROWOAHMTEALHO NPU-
BAGKAMICHL  AOHHME@ O noTokax wacTuy ¢ KA “Benepa~14", Hoxoavewedics 30 ambom
Comua. 3Tk aamae, méeaHo wpegoctasserenie E.A.Yyukosmn  u B.WU.Tyaunosum, no-
INOMM 60AEE HAREXHO OUEHMBOTE CHMTYAUMD MO HeBMAMMOR norycdepe Comua. Kpure-
P M HETOAMKM, WMCTIOALSOBAMHME NPW OTOXAECTBAGHMM WCTOUHWKOB, wanoxeww 8 [2].

OrRem M COEMTHEN CYNTAROCH HE TOAKO MIDAMPOBOHHOE BOBPACTAMME € TWPOCTMM
PREMEISAM NPOGMARH, MMEDEMM ORMH MOKCHMUM, HO W NOSTOPHME DOSPACTOHUA B ABAe~
HUAK CO CAOXHMH BPEMEHARIE NPOSUACH, ECAA YAROBAADCH BHACMTL MCTONHWK ANN TOrO
MM MHORO TIOBTOPHOrD BOGPACTOHMA. B TEX CAYHOAX, KOrAQ PASAEAMTE WCTOMHUK BMA0
HEBOBMOEHO, BOSPOCTAMAE €O CAOKHMN BPEMEHHMM TIPOSUAGH POCCMOTPMBANOCHL KOK DAHO
cobuTve.

AR KOXROFO COSMTMS B 3GrAaBHOR  CTPOKe upwson'ﬁc.w KOPOKTRPHME CBEAE-
HWS, TIOGBOARDWWE OTAEMTEL AGHHOR COBMTME OT APYrvX. 3JAeCH TOCARAOBATEMHO YKa-

S0HM3
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Heobx0arH0  OTHERTMTE, “MTO  ABTEKTOPM HO CRYTHMKOX ~Meteop” kpome npotomoe
HOPAU  PECMCTPUPORATL  TOKXE IACKTPOMI C 3Meprvanm ) 2-10 MaBR. B vex CNC, rae
MOXHO OXMAQTS BKAAN BAGKTPOHOB B CHET NPOTOMMMN KOMOAOD, CREANN COOTRETC THY-
ouma npuneynma . lloToxn npOTONOR, MamMepessaie Ha KA “Rewepa~13,147, npueeaery
1 0.0, 3HOUHTEMHO®  PACKOXAPHME HAKCMMAMMHMIX TOTOHOB Mexay KA “Rewepa” w apy
FYHe HOXRT OAIRCHATLCR KK Yr aoewms yaaresuer KA "Rewepa”™  oT mmom Coamue Jem-
M, KOTOPOE® MPMBOAMICAH A% MAZROFO COBMYME, TOK M POAMMUEM  Yr NORMX NOPAMTE-
PHCTIK npubopos KA "Renepo 13,147,  Creperma o mpotomny ma gavkse KA “Reuepo
13,14" u "Mpornos-R"  uacTwuno npuecamia 8 (4,71, Kok u e Karanore [2), mnecw
npumeaert xapartephc v CIC 8 o8aac v aneprw I8 MaB no aonnmm HM tof cram-
UM MO YPOBHE MOPA, TR AMAC 3APECUC TRPUPORAMA HQKC MM 9h HO A nrm.-mwn'n ROOPOCT AN
AN .

Raranie  AMOOePEHUMAALIBIX  KOHAADE KA TMPB  wMemics TOALKO B BMAE rpOPH
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wow [47, FaanOrsie  MGMEPEHHA  [POBOARTCR  EXeAHeaHO B Mypmamckon  ofanc T
(69‘N. 33'E) W Muphor (8656 S, 9279 E).  Bo spens CNC yactora  sanyckn anuaos
YASAMMM AR TCA, OAMIKD, KOK TTPOBMANO, BPECHA HQYa»r ROAPACTAOHMR M TOUHO [
MOKCHAMYRNG NOTOKAO CK] buwaey WNYHOHO, QHGPI"M,\! NPOTOHOB ONPEACANETL S TO OCYATOMN~
HOMY npbbery B armoceepe.

MpeacTanrerinie B KOTOAONE  AOHHME IO PHOMETPUMECKOMY  TTOF AOREHIN0 NOAYUE -
Hy Mo wnpapumo;a;o PRAQ  HABADACHWA B A-X TYHKTON, XNOPOKTEPUC TIK KOTOPMN yra-—
acini 8 TaBA. 3. Bre AGHMME OTMOCATCR K MMTEPBANY BPEMENM, KON A0 MOMOCOEPO NOR-
HOCTLRD  OcRemeH0. NPHBOARTCA  AGHIHIE TOM CTOHUMM, AMN KOTOPOH.  NOF AOMSIse SAAD

HamSomenn (8],

TahAmua 3
AOHHIE TYHKTOR PHOMETPUMECKUX HABMOAPHUR
Cenepros norymapue DxHoe noaywapue
Mysmy Wumapuanteas  Yacrova pu~  Mymukr WimapuarrHas  Yacrova pu-

HOBMOARHMR  WWPOTO, rpap  omeTpa, MM HoBaopeHne  mmpoYa, rpaa oMeTpa, MNy

Cenepriny
nomnc 74-04 32 Mup 1tk 74,8 32

0. Xetca 73,8 32 Bocrox 84,3 29

RO RTOPOM CTOAGUE YKAROHM BUR W BHEPTMA YOCTUI, MOMEPRMHIGIN ANY Raunoro CRC,

MomaTel CAeAuIMME OBOBHOMEIMAN Y

- P )10 = WHTErpaMMMR TOTOK MPOTOHOR € DHeprwed Somee 10 Mab

- M 20-40 - noTOK NPOTOHOB € aHeprued 8 wiTepoas ot 20 a0 48 MaR

- NP ) 1 I'B - noTtok MpOTOHO® ¢ mecTROCTRR Soawme 1 T'B.
B vom xe cToadue yKasawo

~ NME - ROr AOWEHME HOCHWUYRCKOTD PURMOMOAYUEHMA HE HOCTOTE OkOoMo 38 M™a, oy~

CAOBAGHHOR, B OCHOBHOM, ROTOKOMM MPOTOHOS € Bwaprwed oxoso 10 MN»B,

B TpataEn CcTOASHE YKOBOHD Bpemn  (mpoRros) B  uacax (no memam WC3 “Me-

TEOP ™ W HENTPOHMMX HOHWUTOPOR B YACOK W MMMYTAN)  HAYOAD SOBPACTOHMA TOTOKOY

vacTuy W Aesaxtor & NMME, Ja HAYON0 BOBPACTOHMA BOTOKN NPOTOHOB  TTPHUHMMOACS MHO-

2-2



nmu

HOHT HPEMEME, HONMIGA € KOTOPOro m\(mmmnnc'u HOHOTOHHOE YHEINEHWE BOTOKA Ma¢—
THIL AQHHORN BHaPRm. Aas T 90 HOYAAO 36GENTA NPUHUMOACK HOMECHT BPEMEMM, KOP AR
NOC AONCHAE  HOANANA A0 npesmuaTe 6,2 ab,

R 4evRepTom  CYOoAdne yasano  epems (mwpomoe) B vacax (no aamesim MC3 “Me-
TQOP” " NPI’"PONNM)( MOMUTOPOBE A YOUAOX M HMM!'N’.\)(), HOMAQ ANN NOTOKOB qacruin
AOHHON IHEPTUM 1 T HOOADAOMCE MOKCHMOALMNME BHOMEHMS . AAN CAOXMIN  COBMTIR,
HUHENRIAK ;um'u 60228 MAKCUMYMOR , COOTECTCTBYDRME MOMEMTH RPEACTORACHM Mepes pan-
ARMTEALHIR OHAK /7. RAS COBMTHA, MHEDIMX TPOTHXEHIIN MOKCHMYM, YKOBAHM Yepes
THPE =" HOMOAO W KoMen MHTEPBRAAN APEMEHW, B KOTOPOM HASMOAGANTE  MOKTAMO AL HIHY
OHOMEHNY .

KO B TRPETLEM, TOH M B METRERTON CTOAGHON NPMBBASHHOR BESHMA  DTHOCMTICR K
AGYR COBMTMN, YHARAHHON B 3arARHOR CTPOKE., FCAM  HONGAD MAW MOKEMMYM  HOSA0-
ROMICH B APYFON ACHB, NEPEA UMOPOHK, OBOBHANOOKRMMM BPEHS, NPHBORMTCA RMOPA C
MHACKCOM “R”, YKOMBONNNA AQTY COOTRETCTRYDNEND MOMEHTR BpeMeHW. Jwaku = ) " M
T 0aMONAT,  4TO HONOAD MMM HOKEMHYM MMEAW  HECTO COOTBATCTAEHHD NO3XE MM
POHLNE  NPMEORHMON D WPEMeMM. Bpems, sakmvennoe B keaapaTese cxobkw ~ € 1 7,
FOBOPHUT O TOM, NTO HEYT ROANOXHOCTH ONPEARAMTL, POMHLEE MAM NOBXE YKABHHONO HO™
HEHTO MMEA MECTO MOKCHMUM ROTOKQ 4aCTHR.

YROBOAHHNG  BPEMEHO  NPMORRTCN  C TOMHOCTMD A0 £0,5 yaco no aamesm KA, ko~
TOPHE OBRCTIEHRIA TOEMUHIMM SHAYCHUAMA CPERHEYACONMY BHAUEHWA TOTOKO®  YOCTUN.
['plammo. onpeae nrInNIe We Fpadueckux aamaid [43,  yxaSaHM ¢ TOMHOCTH TPMMEPHO
$+2 yaco. PBpemena, yxasanmve aas WC3 "Meteop”, NPHBOARTCA C TOMMOCTED +7 MM~
HUT, MPUMEN HEOSXOAWHO OTMETUTE, YTO M8-30 AWCKPETHOCTH MPOXOXACHMY  NOAAPHAIN
OBAOCTEN PROMHAE BPEMENHA HANGAD W MIKCHMUMA MOCAM  HABAOAGTLC Y HE pPONee, veH
80 30 MMHYT A0 YKOBOHHOTND BPEMerm.

AAS  AOHHMIX  CTPATOCOEPIRIN  MAMEPEHUMN  BPCMA YHABAHO € TOMHOCTBED  +38 M,
NPUYEN 8 YQTBEPTOM CTOASUE NMPUBOAWTCH SPEME, KOTAG GOKTHHECKM HOAADROACH HAOM-
BOM MVt TOTOK WA BCel CePMM BANYCKOB BO BPEMA AGHHONO COBMTMw Ram parmmx  NE

WPEMEHA  NPUBEACHI C TOMHOCTRI RO 1 4aCT MO HM  BPEMEHHOS PAAPCNSHME YHARAHO



ANR HOXROM CTONUMW OTAGALHD & TPeTLEM CTOAOIUE CO aHoKom A",

HMOPM, CTONWME B N8TOM CTOII()M(!?, QIHANONT TPOAOAXMT R AL HOCTE AQAHHOTO € 06M~
THN B CYTHAX WaM  vacax. 3uarn " ) " 1 7 (7 MenT OOHENPUMATOR BHOMEMWE, RAS
ATAGALHMN COSMTUA TRORAOAXMTEALHOC Th ONPEAGASIAGCH KQK WHTEPBOA BPOMAMM OF HAMA-
AQ BOGPACTOMMS  AD HOMEHTQ, KOPAQ MMTEHCHMRHOCTE MPUHUMAAG QOHOBOE BHAMCGHWe., R
TEN  CAYHOAK, KOPAQ  COBMTHME HOBAOANAOCKE HO  SOME BPCAMAYWETrO, AAN  WOC NG AHER O
UKABMBAACH TOALKO  HUXHA TPEAEA TIPORDAKMTYEILHOCTH. N0 FPoaeUYecKM AaHHwM KA
TPOROAKMTEALHOC T ONPEARARACCH € TONHOCTRD A0  @,% CYTOK, TO TaSAMuMMM cpeare-
HOCOBMM BHAYAHWAN WHTEHCHMBHOCTA ~ € TOMHOCTEO Ao 1 vaco 8 cayuaax, ecam npo-
AOAXMTEALHOCTE 6MAQ MEHEG 3 CYTOK, W € TONHOCTHD A0 ©,% cYToK, ecam Bonnme.
Mo aoHram T AAMTEMHOCTLE COBMTUMS  YKOROHA € TOYHOCTHD A0 1 yaca v a0 0,1
cuToK. To aorrumt HY AMTEALHOCTH YKOBOMA B 40COX € TOMHOCTBD  +30 M.
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B weCTOM CTOABNE TPMRERCHM  HOKCMMOALHME  BHAMEHMA NOTOKOW B cn.z-c“-cn
ARR MHTEFPANBIMX  TIOTOKO® W @ cngz-c_"cp.lmaﬂ“ ARR AVOSEPEHIMOM HMX (N0 ACMHMM
KA n cTparoceepan mameperwl) .

Aan HM B 3TOM CTOAGUE NPMBOAMTCN HOKCMMOALHOE YREMHEHUE WHTEHCHBHOCTM B X
M COKPOMEHHOR  HOBBOHME CTOHEMK. NPUHATH Caeayomme coxpamennuns ANl ~ Anavuts,
B ~ Fya Badk. CTOTHMCTMMECKON TONHOCTH  MAMEPEHWUS  MHTEHCMBHOCTM  HE HEATPOM-
HUX HOMMTOPOX He xyxe 1 J. Axs TN » 3TOM CTOASLE MPUBOAMTCA  MAKCUMOARMOA Ba-
AMUMHO TONAOBEHMA B ARUMEEAROK C TOYHOCTRD A0 $0,1 AR,

RAS  CROXMUX  COBMTUA, MMEDNMX ABQ MAM  802@@  MOKCHMYMOB, TPUBOANTCR ARQ
WM 0ARE FHOANEHMA TIOTOKOR MEPEeSs POIAEMTEARHMA sHOK “/" ® cooTRaTCTRMM € Mo-
HEHTOMY  BPEMEMW, BUAGASHHUMM B HETBEPTOM CTOABKE. TIPHBORMIIIE  BHANEHUN MOKCMH-
MOABHLIX MTOTOKOR NOAYYEHM NIPW BMYMTAHMM SOMHA  TOAMLKO AN HODAMPORAHHUX COBMTHA,
R tex cayvoax, korm COBMTHE HOSADRANDCE HO GOHE NPEAMAYMErND, BMMMTONME BKANARQ
NOCAGAHEN O HE NPOMBBOAMANCL , YYMTHMBAAOCE TOABKO QOHOBOR IHAUEHME, HOBMACANEE-
CR A0 REPROFO oobpncmms B TEUEHME CYTOK,

B CTpOMKQX MOR CTOABLOMM NRUBDANTCA AcHimie 08 weTousmke CNC. Mpumatv ¢re-

AYDNME OADIHAHRHMA I
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O ~ mowbuma MU BUAMMON rOAYCHepe Comuas
O~ scusimt (MAar GETUBHOCTE) 38 A0NAAHM MM BOCTOUHMM MME0M Cominay

= AR TUHRHOC TR OBA0CTH MO AnCre C(JJ\HIL'.\}

OMGHEHENME B TOTOME YOCTH, ceaosamne ¢ SC.

Horoumme (M NCTOMHUKKW) , TPMBOAWMLE ANd Kaxaoro CHC, onpeaeasamcy Mo oc-
HOBE  NpUHUUNON, WanoxeHkkx B [2] B paaaesr 08 MASHTHEUHORMM MCTONHUKOR BOR~
PAC TAOH u‘vcrrcmmn NPOTOHOB €0 BCnMwKar Ho Comme” . CTencus ysepedHOCTM, € KO-
TOPOM  OCYWRCTRAGHA NPUDAIHA COBMTUN K WCTOMHUNY, BMPAXAETCH CACAYONMM OBPOAOM
(HOKOBAMO MO MpUHEPe BCTMWER ) S

@ -~ AQHHQA  BCTMEKQ ONPEABACHHO ABANETCH  WETOMMWKOW ROBPACTOHMA NOTOKA vaC-
MUY

@ = AGHHOA BEIUMHA € BONLWOM BEPONTHOCTED ARAABTCH WUC TOMHUKOM ROAPAETAHAS
noToKa HacTumi)

O - semema, POXMOXHO, ARAMMETCN UCTOUHUKOM COBMTUN, HO €CTh TRHUHHI, O HOTO-

PHH 370 ROSMOSHOC T TOAREPI AGTCH COMHEHWO |

Q - BEMMMNO HA MBATETCH OCHOBHMM MCTOUHMKOM, HO BHeC AN (UAM MOR AR BHECTH)
[CELT mxdmnc;nme NOTOKK NPHTOHOD .

Ta NOCACROBATEMHOCTL, B KOTOPON MPEACTOBAGHM MCTOUHUKI, B HEKOTOPODR CTe-
e DYPAXOET YU TAHORACHHYD BHOUUMOC Th  AOHHOND MECTOMHMKA ARS OHOMABUP YEHOr O
coburun,

B cTpoxe, OTHOCAMEMCA K OTPEAGAGHHOMY BHAMKY, TPUROANTCSY

/A% BCTMMEK MO Aucke Comuat
=~ BpeMN (MHPOROE) HOYAND BCTINEMK B M Hog = HOCH W MAHYTH N0 AOHHM, Oy~
Samonarnnm 8 LA, ecam OTCYUTCTHYET COMAKAY TIPW HAMMMM CCUMKK BPEME MO~
HAAD RCTMEKM  TIPUBORMTCR W LMTUPpYerod paBore. Niparodk cHoBroR oBrdauHers:
1€ BCAVEKM, nmrimcnoc ¥ (MAW) POAMOMEMUOHME HOTOPMY PABREANTL HE
TPEACTOARASATCR BOBMOXIAMY
= OGP AMATH BCIIMHUS

~ 80AA BCTSANAY
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= HOMEP  OKTUBHON OBAACTM N0 poHMMe  odcepratopun Hole (HR), o ¢ ceMvaépe
1902 ro copritniil HOMEP aKTHBNOR 06A0CTH  cayxéy Coamma  National Oceonic
and Atmozpheric Admiristration, CHA (AR). Iro caenrono ans ypoBCTRA vMva-
TE@AEH, T.K. AOHHAG 086  aKTMBHMX  apacHRax He Connne 8 (41 Touxe aapnves s
HOBOM 0603MAYEHMH. COOTBATCTOYOEMA Homep HR MOXHO HakTn 8 YacTk 3 Toma 1
aatmoro Kavanoray

AN BCTLWEK HA HEAWAUMONM Noayceepe Coannas

= HOMEP TPGANOAONQEMON  AKTUBHOM OBAOCTH BQ QANCAHMM MMM BOCTOSHMM  AMMEOM
(b CayNae, ecam MMEANCH  MHOOPMOUWA, CBMARTEMLC TBYDHAN 06 QHTURHOM KOW~
KPETHOM O8AACTUH, YWeAWeR 30 W-MME, MaM BMXOASKeH we-3a E-aumba) g

= ppert (MUPOBOR)  HOYAAG PEFUCTPAUMA BCIAGCKOB PoaAvOM3Ayyeumun  Comita 11
o (nan) IV Tuna - 4ack m o MneyTe (B TEX CAYYANK, KOPAQ WMEAGCH MHOOPHR~
HHS O HOSADACHMM YAKWX  BCINECKOR M OTCUTCTROROAN MHOOPMAUMA O BCAMEKG B
miam Hoo ) e

ANA FEONACHWTHMX BOSMYMEHWH THRa SC1

- mpeHs  perwcTpaum  SC - 4ack W MMMYTM. Yrasoss Bce 8C, wovopue wabaopa-
MCE HO npoTaxermn aankoro CIC,  exanv0s we cosnapavmme wo npenenﬁ ¢ ne-
HOHEHKEH B TTPOGUAE YOC THIL.

Ho mcex cayuamx, KOPAQ HOBADAGEMOR BPEMA M@ OTHOCUTCH K AGTE CAMORO €o-

GHUTHMR, YKABOHHOM B BOKAGBHON  CTPOKE, NEPEAl BPEMPHEM TPMDOAMTCHR HHOPQ € M-

naewcod AT, OB0BHAYMDKAN ARHE, K KOTOPOMY OTHOCUTCS ROHHOE BpaMe,

ONUCAHME TIFUAOXEMMA K YACTH 1

KnK yxe HEOAHOKPATHO NOAYCPHHURAAOCK, B AQHHOM KaTaaore paccMatTpusantes co-

-3 - .
BMINA € HORCHUMOAHMM TOTOHOM TPOTOMOB 4 3emam 3 (F ) 10 MaR) ) 1 cm e ‘-t:p l.

B nprroxenn K Hacty 1 pevnw MAET 0 B0aee ¢ 060X BOAPOC TOHUAN NOTOKOR NP OTOHOR .
UHOOPHMAKME O HUX TIPCACTOBACHAO B COMON NPOCTEIMER GOPHE B DMA@ { THOKA AHEW,HOr-
A Y IEMHAM HAEAMANAMCE ROBPACTAHMA TOTOKQ MPOTOMOB € MHTEHCHRHOC THI0 B MAKCWHY -
-4

N -2 -1
He, He npemimangedt oMo P 0 B CNMCKE yHABOHM ROTH HONOAR W KOMUN ROAPAC
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TAHHUA 60 BEEK CAYUQRAN, KOMAN  MHECTCH  MHOOPMOUNS HA HAKOM“AME0 UG KOCHIAEC HIAX
annaparToB. JACCE X@ YKOBOH  KOCHMNGEC K QNRApaT, HA HOTOPOM  BAPECKC TP P 0P AKRO
ACHHOE  BOSPACTOHME. TIPKW BTOM B HKAUECTEE  HMXHEN PROHVIM  MHTEMCWEHOC T nepe-

HUCACHIAD BABRCH COBMTUA BMOPOMM CACAYDIME  BHAYeMmas g KA IMPO, & nuanasous

] i

sneprwh 13,7 = 25,2 HaB = J > 10 Scm ac hep toman”

Mag) > 0,15 «:w‘z-c.’-cp’i

, ann KA “Meveop” -~ 0 (E) S
y MYO  coorvaevereyet J (E) 16 MaR) > 6,03 cn’z-c*‘-rp“‘ .
Oroxnpecysaerme pOCCHATPMIARHIN B AGHHOM  PHAOXEHWA  BOSPOCTAHMA  NOTOKOR
MPOTOHON CO BCHMNKOMN W QK THBIIMA OBANCTAMK HE TIPOROAMAOLL, NOCKOALKY AAN To-
UM OTHOCMYEARHO CAABMX COBMTWA, K TOMY X¢ YOCTO MMENEMX HE ONEHN  HETKWH ape-
HRHHOWM TPOMML, NOAOBHO® OTOXACCYRACHME NPEACTORAAEY COB0N e{a« boaee TPYRHYN
BAROHY, HEM ANR BOBPOACTOHWAE € YMEPAHHOR MMM PICOKOR UHMTEHCUBHOC TR YOC TN,
ECTecTeHH, 4TO IPM  pemer®  PONPOCA O TOM, COMPORORANAGCH TO WAM  MHON
scmmma Ha CoAHUE 2OME THIM BOBPACTOHUEM ATOKQ MPOYONOR Y Jemam, CAepyeT, Ha-
PAAY € paCCHOTPEHMEM COBMTHN, yrastan B YacTax 1 U 2, w“MeTs PBMAY TORXE CNKM-
COH AGT €O CAQBMMA  BOBPOCTOHUAMY TOTOKE YOCTWH, NPUREASHARAS N WPUAOXEHAM K

Yactn 1.

ONUCAHME. YACTH 2

B a1om pasaess Kavasora mPUBORHYCN HHOOPHAUMS O BCTIKAX, KOTOPME YKa~
somt @ HacTu 1 2 KOYECTE® MCTOYHMKOS COOTRRTC TRUDEUN BOBPACTOHWA NOTOHA NMPOTO-
Hom. B ovmrame o7 [13, M nPMeoaMM AGHIAIE O BCEX  SCIIMKAX, YHOMaHYTIK 8 Yac-
™ 1, HESORMCUMO OT CTERTIEHM HOAGXHOCTU OTRRECTBABHUNE O BCTIMEKOX, PACTHATPUBAQ-
e Kax Beccnoprwe (@ ), sepontisie ( @ ), mommoxiue { O ) WMCTOUMMEMW, G Tanxe
O pCmaX ( @ ), PHOCRMX  RONOMMTEALILIA RHAGA 8 TO UM KHOE ROZPAC TAHUE IO
TOKQ 4aCTMNR .

Aan  KOXAOR  SCTMEKK B B0P ABHOA CTPOKE YKOBOMMIE AATO BCTMEMH, CTONOHN Ha-
AexHOCTH orosaecTsaemm ( @ , @ |, O wum @ ), MOMEP  QKTHBHON OBAGCTH 1O
At o8ceppatopmm  Hale (HR), a ¢  cexTadps 1982 r « HOMEP aHTHUAHOR 0630¢TH

cayxbu Comua NOAA CRA (AR), nopaproswis HOMER COGMTHS, SAAA AOHHOPD BO3POCTR-
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O6ACCTH IMUCCHN BCTMIIMIK TPUMEPHD 30 1 MMHYTYS
W~ 60MuIDe YBEAMYEHNE TIACHAAN OBACCTM IMMCCUMU BCNSITHM TOCA® MOKCHMYHA
WHT EHCHBHOC T
X = HEOSHYHO PACHMPEHO MHNA Hoc 8
Y = OTHEUEHM BCIMBEUHME GPOMMME CHCTEHM]
Z — TeHb GHOAMONO NATHA B0AMTA BHACCMEN BCTIMMMMK.
BO  avYOPOM CTPOKE NPUBEREHM, AQHIHIE O BCHACCKE HAFKORO  PENTIEHOBCKORD
HaMYUEHMN 8 ananacore 1-8 8 (1,6~ 12,7 3R )z speMs  HOHAAR, MOKCHMMYMA, KOHUO

W PEHTREHOBCHWA 6AAA BCTIIINKM [91 »n cooTeeTCcYBMM C Tabammuehn 4.

Tabanun 4

KAOCCHMOMKOUMA BCTIMIISK MO MHAPKOMY PEHTIEHOBCKOMY UAAYHCHIAD

Ll
Horcumaas st TOTOK 8 awanaaoHde | - 8 A

Baan -
e . e it pron 2t

M - B9 1073~ 9-1071 1077 9.1077

€1 -9 107~ 9.10 1070~ 9-107,

Hi - WO 1077~ 91077 107, 9107,

X1 - X15 1071 -15-10 107-15-10

B nocAeAYDEMX CTPOKOX CORGPXMTCA  WHOOPHALMA O BCRAGCKAX XECTKOrO PEMTre-
HOBCKOTO M FAMNO ~ HMGAYHEHWA, HABMOAABIMXCS  BO BPEMd AQHHOR BClvmms. DoHOoRMHOM
MOTEPMAA WO XECTHOMY PEHTIEHOBCKOMY waayvenmnr sa 1980-1987 rr. sast ua [{10] no
Atreain VC3 SMM. B 1981-1983 rr. X@CTHOE PEHTIENOBCKOR WINMEHWE PErMCTPUPOBA-
a0cs Ha KA “Rewepa-13,147 [11]1 W OTHOCAEMECH K 3THM  AGHHMM  CTPOKW NOMEMEHM
ananort  BEH. An9 oanoro  cobmtus ects  aosmme MC3 “Miporwoa-9° (121, nomedensme
ovakon NIFO.

B Karanore npuBOARNTCA MMEOWMMECH B 3ITHMX  NTYSAMHAUMAX CBEAGHMST AMANOIOH '
3HEPrMA B K3B, BPEMEHO HAYONN, MOKCWMYMA M KOMHUO BCTARCHA  (NOCH, MUHYTM, ce-
KYHAM) . B nocacaHem CTOAGLE NPUBEACHL BHAMEHMS NOTOKOB KBOMTOR WAM  NOTOKA
BHEPPUM B CARAYDNMX AMHWLAX Y

~ mo aaHHM SMM B HBAMTOX 30 BCRMEKY
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= MOPHAKOBIN HOMEP  HOALHWEBM GAOKKYAOB WO AOHHuM OScepaatopme Hale
(HR), o wocae cenTséps 1982 r. — NOPIAKOBIMY  HOMEP GKTMRMMX OBAACTEN MO AOH~
et NOAA [4).

= COOTHEYCTRYLMMI MM HOMEP (KTMBHOW 08adCTW obcepmatopwm Meudon (M),
® KOTOPOM HEPBOE METHMPENIHAYHOE YWCAO OIHOYARYT KIPPHHNTOMOBCKWA 060poTY (Honpu-
Mep, HIS72-40 O03HAYGET 40-Y0 OXTMBHYD O6ACTL B KIPPUHP TOHOBCKOM 0BOPOTR
1572)3

= FEAMOTPOEMHECKON WHPOTO LECHTRA OKTUHEHOM OBAOCTH]

= AQTG NPOXOXACHUA HEHTPOMHONO Mepuamana (THN) & aecaTux goanx cyTok
( 12,5 anp. oauavaey 1200 UT 12 anpeas)s

=~ HOMEP PPYNAN MAN FPYTNY NINTEH, B KOTOPMX NPOMCXOAMAN  BCTMMKA, NO
Aarem obcepeatopun  Mount Wilson (MW), mPMueM B CayuvaEe HECKOMKMX rpynn nep-
BOM  YKOIMBOLTCR AME0 HAUGOMEBAN MA HUX, MEO FPYNRA, B KOTOPON PACHOAOrAACH
HEHTP TARRCTH BCIIMKK (O KOOPAMHATAM), AOARE RBYMA WM TPEMS NOCACRHMMM 40—
POMM - HOMEPQ TEX FPYNT, KOTOPHE NPOCYMECTBOROM MHe MEeHee 7-Mi CYTOK u AGM
BKAGA B8O BCRAMNEYHYD GKTMBHOCTD AGHHON 0SACTUS

~  COOTBRTCTBYOMMA HOMEp oy THeroR ob6aactu AR no NOAA, o nocae ceHTes-~
pa 1982 r - noMep akTMeHo# oSancTi  Big Bear (BR), WOPRAOK HYMEPaUWM KOTOPOR
npopoaxaetr HR (413

- Hoeep rpynnu navew no (191,

Bo BTOPOVM CTPOKE 3aroAoBKO B TOM X@ TOPRAKE YKAAAHMS

~  AGTO M HONOAO BCTIMEKM, AGBNER NPOTOMHOE COBHTME B AQGHHONM QK THBHOM
o6aac T ‘

- HIPRMHPTOMOBCKAA Ao OTR (MOCpPeAwMe CTpokM npamMo nop aavon MIM)»
@CAMM B O6ACTH NPOUIOWAD MHOTO TIPOTORHMX CO6MTM, TO COOTBETCTBYDNME WM pemm-
KM (RATA M HOYQAD) TPHBOAATCR CAEBA M CRPABA OT KIPPUHNTOHOBCKON ROMNOTM.

. HaumHas C TPeTeel CTPOKW TNPMBOASTCS AGHHME, XOPGKTEPMSYOMME OKTHEHYN 06—

AacTeE

- BOBPOCT GKTUBHOM obaacTn B oboporax Coanuas
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~ HPQATHO® ORMCOMAR  3BOADIMM  QHTUEHOW 0SAACTH, BXAOHMAN Homep HR nm
AR HO MPRAMAYNEM  OBOPOTE, XOPOKTEPUCTMEY PAIEMTAR M HOCHUTHYD  KOHONI UP AN
rpynas (v rpyan) nivun. ROACe NPHROANTCH  OBMER KOMYECTEO BCHMNEK, MPW—
HEr B CHOBKOX AGRTCR POCTPEACASHWE MX N0 ONTUMECHWM HAANGM 688 YYeTA APKOCTH
W PENTIEHOBCKUN  BaAAGr. Hanpurept scero scimwek 45 ( 24 + 13 1 Xy + Ny ¢ Cys?
oaHavaer, Mfo na AD Bcuuwex 4 Suam Saann 2, 7 Saanra 1, 2 PEMTIreHOBCKOrO 80—
A X, 7-60ana ¥ n 15 - C,
Ranee  TPHBEACHN  YMCACHHME  HOPOKTEPUCTHEM  OKTUMBMOM OBAOCTH W Ppunn nin-
TEH HA
a) aary NiMs
6) Ha ann BCNMweH , sumaeceumx CHC;
£8) HO AQTY HOKCUMYMA  (OAHORO HWANM ABYX)  POIBMTHR aKTHMEHMOM O8aacTH (no
nacwaaM) , écnn oH (OHK) He coenuaénr C AHAMM, YKA3OHHUMM B Q) W 8).
XOPOKTEPHCTHEKM  TIPMBOARATCA  AAS BCEX FPYNN  TATEM, YKOIAHHUX B BOTONOBHE,
¥ 062QAMHANTCH  CACBQ KBOAPQTHOM CHOGKOM ANA KAXAROrO AHA. UCHOMAYBTCS CAeAYO-~
wre 050aHANEHNS §
- Ca 6100/3,5 03HOYQET, YTO NACHAAL KQALUMEBONO GAOKKYAQ COCTARANAQ
61900 HUAMORIMIX AOAEH BUAMMOM TIOAYCOEPM M ErOo MHTEHCMBHOCTL  &Man 3,5 (s wxa-
ae or 1 a0 5)  (Ramume ma [41);
- natHa  6400/320/19 o3HavaeT, 4TO B rpynne 19 nsTeH, 0SMA8  NAOWAAL
KOTOPSIX 6400 MAANMOHHMX ROAEH BUAMNOA TIOAYCOEPM, TAOHORL HAWBOALEErO TaTHA 328,
An9 BCEX COGMTHA XOPOKTRPHUCTUMKK NPUBOAATCA WO AGHHMM (l?]:
= KIQCCMOMKOLUWA rpynn asTeH no Max-Unrowy [41y
“ HOFHWTHAR KAQCCUOUKGUMA Tpymm nated (pAanume no (41)s
A = YHUTTOAAPHOE NATHOS
B - SunonapHas rpynna naved ( Bp ’ Br =~ AMAMPYIONEZ WM BEAOMO® NNT-
HO, COOTBRTCTREMHO, 60ACR POIBMTO )}
RY = 6MROARPHOR  Fpyuna, & KOTOPOW ODAHO MAW HECKOMBHKO MaTEN HAPYNODT

TUNMHHYD KAPTHHY PACTIPEAGNCHMA NTOAAPHOCTENS
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CAROXHON B MOACHUTHOM OTHOWEHWKM FPYNTIO NATEH € NRPLHENOHHON WO
ARPHOC TLI}
CAOXHAR B MONHATHOM  OTHOMIHMA FPYTING € WATHAM PAOHOR TOASPHOC~

TM 8 OAHOM TIOAY TeHMU,
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EDITOR'S FOREWORD

This Catalogue of Solar Proton Events (SPE) 1980-1986 ie
an extension of a similar SPE Catalogue for 1970~1979 and of
the Catalogue of SPE Energy Spectra 1970-1979 published in
1983 and 1986, The present Catalogue is a collection of the
main SPE data, namely, proton fluxes in some energy. ranges
starting from 5 MeV, radio wave absorption in polar caps of
PCA type, the most probable SPE sources, l.e. solar flares for
which the data are presented on electromagnetic emission in the
X-ray, optical, and radio bands. The proton energy spectra and
the flux time profiles are given, as well as (for the events
identified reliably with sources) the synoptic charts of the
Sun and the sunspot group configurations in the active regions
where an SPE-producing solar flare occured. The data on coron-
al matter ejections (CME), called sometimes coronal transients,
are also presented.

The present Catalogue includes the data on 104 SPE's of
1980-1986 with fluxes J( >10 MeV) > 1 om 2 g~ or~1, The sPE's
are numbered from 1970; the Oatalogue includes events Nos. 103~
206, The materials of the first SPE Catalogue for 1955-1969
[1] and of the Catalogues [2,3], as well as of the present Ca-
talogue, cover the interval from 1955-1986. It should be noted
that, whereas the initial spacecraft observations of SPE's
were irregular, we can be quite sure that not a single substan-
tial solar cosmic ray event has gone unnoticed since 1970 and
that they all have been included in the present Catalogue and
in Catalogues [2,3]. The 21-st solar activity cycle ended in
1986, The Catalogue includes all the SPE's with proton fluxes
J(> 10 MeV) > 1 em 28~ 'ar™! which oocured before the end of
the c¢ycle, although some of the last events have dbut insuffl-
cient informational strength.

The experience gained with the initial Catalogues [1 2.ﬂ
has shown that they are sufficiently complete SPE handbooks
containing information about the accelerated particles, the
accompanying radio emission, and other associated events studi-
ed by different methods. The catalogued data can be used to
carry out statistical studies of accelerated solar particles
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to seek for regularitiee in their spectral characteristics and
to study the physical processes associated with acceleration
and propagation of solar particles. The energy spectra may be
of assistance when.developing the method for predicting radia-
tion situation in the Earth's environments, when studying par-
ticle penetration into the Earth's magnetosphere, and when
Juxtaposing various geophysical events with solar activity
(for example, when estimating the cosmic radio absorption in
polar caps and when predicting radio wave propagation condi-
tions), i.e. in terms of a more general problem of solar-ter-
restrial relationships.

The present Catalogue has been prepared by the same per-
sonnel from the scientific-research institutions of the USSR
who prepared the earlier Catalogues within the framework of the
Catalogue Working Group of the Solar Proton Event Division of
the Scientific Council of the Academy of Sciences of the USSR
on Physics of Solar-Terrestrial Relationships (the Sun~Earth
Council).

The work of compiling thé Catalogue was actively support-
ed by the Corresponding Member of the Academy of Sciences of
the USSR V.V.Migulin, Dr. S.I.Avdyushin (Director of the In-
stitute of Applied Geophysics of the State Committee on Hydro-
meteorology), Dr. M.I.Panasyuk (Deputy Director of the Insti-
tute of Nuclear Physics of Moscow State University), and the
administration of other scientific institutions. The Catalogue
wag edited and prgpared for publication at IZMIRAN, Institute
of Nuclear Physics, and Institute of Applied Geophysics with
direct assistance from E.I.Prutenskaya, G.A.Danilenkova, V.N.
Medvedeva, V.V.Podorolskaya, L.P.Stroganova; N.V.Kozhina,
N,N,Lazutina, and N.D.Rusinova. The suthors of the Catalogue
express their sincere'grétitude to them,

The list of references clited is attached to the Catalo-
gue after the main text.
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Introduction. By analogy with Catalogues [1-3], this Ca~
talogue is aimed mainly at presenting, in a unified form, the
various, SPE data of 1980~1986 which include a variety of asso-
ciated phenomena. p

The Catalogue has been broken into two volumes and inclu-
des the materials as mentioned below. Volume 1 contains infor-
mation about the SPE's detected on various spacecrafts and
with ground-based instruments, about the temporal characteris-
tics of the proton fluxgs and the sources of the observed flux-
es (Part 1). Appendix +to Part 1 is a list of deye when weak
(<1 en~2slar™ ) proton flux increases were observed near the
Earth. Part 2 of Volume 1 contains information about the solar
flares indicated in Part 1 to the the SPE sources, namely,
about the optical, X-ray, and radio emissions from the flares
and about coronal mass ejections. Part 3 of Volume 1 contains
the list and the characteristics of the active regions where
the SPB-producing flares occured.

Volume 2 includes the integral proton energy spectra, the
schematic intensity profiles of protons, the solar synoptic
charts in H~alpha line, the connection longitudes of the Earth
for the SPR's identified reliasbly with solar flares, the charts
of the sunspot groups of the active regions where the SPE-pro-
ducing flares occured, and a summary table of the spectral in-
dices of the proton flux energy spectra for events Nos 103-206,
i.e. for the events of 1980-1986,.

The methods for obtaining and the presentation form of
the material in the Catalogue are the same as in the Catalo-
gues [2,3]. Only the information necessary for understanding
the materials of this Catalogue is presented below. A more de-
tailed description of the catalogued data and of the methods
for obtaining them can be found in [2.3].

DESCRIPTION OF PART 1

Part 1 of the Catalogue presents the data on charged par-
ficle fluxes in the events detected on different spacecrafts
near the Earth and with ground-based ingtruments from 1980 to
1986, The particle flux data were derived mainly from the re-
sults of the Meteor satellite measurements made by the group
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of the Institute of Applied Geophysice of the State Committee
of Hydrometeorology of the USSR and from the IMP-8 observa-
tion data [4]. The data on some of the events were inferred
from the Venera-13,14 and Prognoz-8-10 measurements of proton
fluxes, The authors are indebted to Drs. V.G.Stolpovsky, N.N.
Volodichev, and A.N.Podorolsky for their kind presenting the
relevant information.

The source. identification of an observed particle flux
increase 1s given for each event. The source identification
was produced by a complex analysis of the data on the time
profiles and the spectra of charged particles, on the flare-
generated electromagnetic radiation (in the H, -line and in
the X-ray and radio bands), and on the characteristice of the
respective solar active regions. The data on particle fluxes
obtained from Venera-16 which was behind the solar limb were
also used when identifying the SPE sources. These data, which
were kindly presented by Drs. E.A.Chuchkov and V.I.Tulupov,
have made it possible to estimate the situation on the Sun's
invisible hemisphere more reliably. The criteris and the me-
thods used when identifying the sources are described in [2].

Not only an individual event with a smooth time profile
exhibiting a single maximum, but some of the peaks in the
events with complicated time profiles were considered to be
individual events if a source of one or another successive
maximum could be identified. In case a source could not be
identified, an SPE with a complicated time profile was regard-
ed as a single event.

The heading line for each event indicates the character-
istic information permitting a given event to be distinguished
from others, namely: ‘

- number of the event;

- year, month, and date of the event;

- time (universal) of the onset of the 3 10 MeV proton flux
increase (hours);

~ importance of the event defined by Table 1 sccording to the
claseification [5].
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Table 1
SPE classificationraccording to [5]

Importance First digit Second diglt Third diglt
J 2 10 MeV PCA at 30 MHz NM increase
em™2g" 1ax~1 dB in per cent

-2 1072 - 16:q no increease no increase
-1 1071 - 10° - -
0 10° - 10’ - -
1 10! - 102 <1.5 <3%
2 102 - 102 145 = 4.6 3 - 10%
3 10° - 10t 446 - 15 10 - 100%
4 »10? »15 >100%
x measurements measurements measurements
unavailable unavailable unavailable
() the digit uncer~ the digit uncer- the digit uncer-

tain or implied tain or implied +tain or implied

For example: importance 231 means that the » 10 MeV pro-
ton flux is within 102-10% em~2s™'er™"?, the POA at 30 Miz is
4.6-15.0 dB, and the high-latitude sea-level neutron monitor
increase does not exceed 3%.

The first column under the heading line indicates the
name of spacecraft and the.type of ground-based observations.
The following notation is used

MET - Meteor
PRO - Prognpz
IMP 8 -~ Explorer-50°
VEN - Venera-13-16

for spacecraft and
BAL -~ particle flux measurements during stratospheric
balloon flightes
N¥ - cosmic ray intensity measurements with neutron
monitors : )
RIOM - riometer measurements of the polar cap absorption
at 30 MHz,
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Table 2 presents the specie. and energy of the particles
the data on which are catalogued.

Table 2
Data on the energy ranges of the
particles detected on board spacecraft
Spacecraft : Energy, MeV
‘ : Protons Electrons
Meteor T >5;5 >15; >25; >30; >40; >90; >600 |
IMP 8 H 13.7-25.2; 20-40; 40-80 t 1 =5
Prognoz-8 : >100 :
Prognoz-10 s 6-193 10-30; 30-60 :
Venera-13-16 : >25; »30 f

It should be noted that the Meteor detectors recorded not
only'protons, but also > 2-10 MeV electrons. Appropriate notes
are made for the events where an electron contribution to the

proton counting rates can be expected. The proton fluxes measur-

ed on board Venera-13 and 14 have been reduced to 1 a.u. A
substantial difference in the maximum fluxes between Venera
and other spacecraft may be explained by angular distances of
the Venera spacecraft from the Sun-Earth line (the respective
distance is indicated for each event) and by the difference in
the angular characteristics of the Venera-13 and 14 instru-
ments. The proton data inferred from the Venera-13,14 and Pro-
gnoz measurements are partly presented in [6,7]. A in the Ca-
talogue [2], the >500 MeV SPE characteristics presented have
been inferred from the data of a ground-based station where
the maximum increase amplitude was recorded.

The IMP-8 differential channel data were available only
in the graphical form t4]. The balloon~borne measurements are
made daily in the Murmansk region (69K, 37E) and at Mirny
(66568, 92°9E). Balloons are launched more frequently during
SPE, but the onset time and the exact maximum time of the
event prove, as a'rule, to be missed. The proton energy is in-
ferred from the proton residual paths in the atﬁosphere.

.5-1
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The catalogued riometric absorption‘data have been ob-
tained from a continuous series of observations at four points
whose characteristics are presented on Table 3. All the data
relate to the time interval when the ionosphere is sunlit en-
tirely. The presented data are from a station with the highest
absorption {8].

Table 3
Data from the riometric observation pointe
Northern hemisphere Southern hemisphere
Observ. Geomagn. Riometexr Observe Geomagn. Riometer
point latitude, frequency, point latitude, frequency,
degree MHz degree MHz
North Pole 74-84 32 Mirny 76.8 32
Isl. Heiss 73.8 32 Vostok 84.3 29

The second column indicates the specie and energy of the
particles measured in a given SPE., The following notation is
used:

MP >10 =~ the integral flux of the 10 MeV protons;

[P 20-40 - the proton flux in the 20~40 MeV range;

IIP »>1 GV - the flux of protons of rigidities above 1 GV,
The second column indicates also '

Il - the polar cap absorption at ~30 MHz due
mainly to ~ 10 MeV proton flux.

The third column indicates the onset time (universal) in
hours, (according to the Meteor and NM data in hours and minu-.
tes) of the particle flux increase and PCA effect. The moment
from which a particle flux of a given energy began increasing
monotonely was taken to be a proton increase onset. The mo-
ment when absorption began exceeding 0.2 dB was taken to be a
PCA effect onset.

The fourth column indicates the time (universal) in houra.
(according to the Meteor and NM data in hours and minutes)
when the maximum values of particle fluxes of & given energy
and of PCA were observed. The respective moments for complica~
ted events with two and more mexims are separated by the sym-
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within 1 hour from the tabulated mean intensities if the dura-
tion was less than 3 days and to within 0.5 days in case of
longer durations. The PCA-inferred durations of events are in-
dicated to within 1 hour or to within 0.1 day. Thé NM-inferred
duration is indicated to within ¢ 30 min,

The sixth column presents the maximum fluxes in e~ 2s Var
for integral fluxes and in cn %™ Yaxr" eV~ for differential
fluxes (as inferred from the spacecraft and stratospheric mea-
surement data).

The sixth column presents also the WM maximum increase of
the intensity in pexr cent and the abbreviated names of ata-
tions (AD for Apatity and IB for Goose Bay). The statistical
accuracy of the NM-measured intensities is not worase than 1%.
In case of PCA, the sixth column indicates the maximum absorp-
tlon in dB to within up to +0.1 dB.

In caseé of complex events with two and more mexima, the
column indicates two or more values of fluxes separated by the
symbol "/" in accordance with the time moments singled out in
the fourth column. The presented values of the maximum fluxes
have been obtained by subtracting the background for isolated
events. In case an event was observed against the background
of a previous event, the contribution of the latter was not
subtracted and only the background value observed before the
first meximum within a day was included.

The lineg under the columns present the data on SPE soux-
ce, The following notation is useds .

'O - a flare on the Sun's visible hemiaphere;
0~ a flare (or activity) behind the wastern or eastern
1imb of the Sunj;
0 - active regions on the Sun's disk;
A ~ particle flux variations relevant to SC.

The source (or sources) presented for each SPE were iden-
tified on the basis of the concepts described in [2] in the
section "On the Association of the Proton Events with the So-
lar Flares". The confidence degree in associating a given
event with a given source is presented as (examplee of flares
are used)

@ ~ the flare is quite reliably the source of a particle

-1
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- flare shows helium D. in emissiong

~ flare shows the Balmer continuum in emission;

- marked asymmetry in Hocjline suggeats ejection of

. bigh-velocity material;

~ brightness follows the disappearance of filament
(same position);

- two bright branches, parallel (}]) or converging (Y);

- occurrence of an explosive flaret: important and abrupt
expansion in about a minute with or without important
intensity increase;

- a great increase in area after the time of maximum
inteneity;

- unususlly wide Hy ~line;

- system of loop~type prominences;

- major sungpot umbra covered by flare.

Theoeecond line presents the data on soft X-ray burste in
the 1-8 A band (1.6-12.7 keV), namely, the time of the commen-
cement, maximum, and end of the flare and its X-ray class [9]
according to Table 4.

Table 4
Clacsification of flares as regards soft X-rays

Maximum flux in the 1-8 A band -

Importance

P ergdem'za'1 Wem %8~

B1 - B9 1074 - 9.1074 1077 - 9.107°7
¢1 - €9 1072 - 9.1073 1076 - 9.1076
M1 - M9 . 1072 - 9,102 1079 - 9.107
X1 - x15 10°! —15.10°1 10~% ~15.1074

The next lines present information about the hard X-ray
and gamma-ray bursts observed during a given flare. The m?in
data on the hard X-rays in 1980-1987 are inferred from the’

. SMM satellite measurements 10]. In 1981-1983, the hard X-rays
were detected on board Vena?a-13 and 14 [jJJ: the resgpective
data in a line are labelled with the sign "BEH". The Prognoz-

9 data

for one of the events [12] are labelled with the sign
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uHPOn.

The Catalogue presents the following information from
[10—12]: energy range in keV, times of commencement, maximum,
end end of a burst. The total number and energy flux of pro-
tons are shown in the last column. The units are:

- protona/event from SMM dataj

- erg-cm"2 from BEH dataj-

- Wtem™2 for a peak intensity from [IPO data.

The gamma-ray line emissiom was also detected in some
flares on board SMM and Hinotori satellites. The respective
lines, which beglin with indicating the 2.2 MeV energy or the
4~7, 4-8 MeV ranges, present the data on the temporal parame-
ters of the emission and the total flux (fluence) of gamma-
lines during a burst in units of photonecm™2 [14-11].

The next line, starting from abbreviation "EB" preasents
information about time development of a flare in white light
(commencement, maximum, and end in hours and minutes) [18].

The remaining lines present information about the radio
bursts accompanying a given flare.

The number of fixed frequencies is increased compared with
the Catalogue [1] with a view to reflecting, as completely as
possible, the general spectral-time structure of a radio burst,
in particular, the occurrence of the microwave and decimetric
components, whose times of maximum (and frequency spectra) are
usually different, and several maxima in a given radio burst.

The times of commencement, maximum (to within tenths of
a minute), -and end of a burst and the decimal logarithm of the
peak flux density in units of 10”2°Wem™2Hz™' are indicated for
each of the frequencies (the sixth column). The type of the
redio burst frequency spectrum at decimetric and centimetric
wavelengths is coded in the £ifth column. As in [1], the fol-
lowing notation is useds

P5 - the spectrum exhibits a maximum at 5 GHz; P5 (2.3)
means that log of the meximum 5 GHz flux density is
2.3 (the maximum flux density is 200 unite; if the
frequency of the peak flux density spectrum is ir-
dicated in square brackets (for example, [P5] ),
this means that algiven parameter has been determin-~

6~I
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region and of the sunspot groups are presented on
' (a) the CMP day; .
(b) the .days of the SPE-producing flares;
(c) the date of the maximum (one or two) development of
the activé region by its area if it is not coincident
with the days of points (a) and (b).

The cheracteristics are presented for all the sunspot
groups listed in the first line of the heading and are united
at left by square brackets for each day. The following abbre-
viations are used: -

~ Ca 6100/3.5 means that the area of the calcium floccu-

lus was 6100 millionthe of the vipible hemiephefe and
its intensity was 3.5 (on 1-5 scale); the data are
from [4];

- 6400/320/19 means that the given group consists of 19
sunspots whose total area is 6400 millionths of the vi-
sible hemisphere, the area of the largest spot is 320,
and the characteristics of all the events are taken from
[19]13 '

-the sunspot group classification according to McIntosh
{41

The magnetic classification of sunspot groups (the data
from [4]) is as follows:

A - a unipolar spot;

B - a bipolaer sungpot group (Bp, Bf denote that the lead-
ing or tailing spot, respectively, is more developed);
a8 bipolar group where one or several sunspots distort
the typical pattern of polarity distributions;

Y - a magnetically complicated sungpot group with mixed
polaritys

a magnetically complicated group with sunspotes of
different polarities in the same penumbra.

BY
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1,4 rriy 1135 1156,6 - 1,20
245 ML 1158,8 1,23
8,4 'Y 1131 1227,8 1401 2,80
3,1 i 1131 1224,9 1401 P3 3,12
245 MLl 1221 1223,3 1235 1,26

15,4 FrK 1235 1235,8 1247 2,30
2,7 Tl 1235 1235,8 1247 P3 3,23
410 NrL 1235 1235,8 1247 1,72
AC Twh 11 1149 T 1154 2
AC TN 11X 1210 1211 1
1221 1238 1
1984 MAK 05 0 AR 4474 K COBMTHD 188 (000)
Ho S13%UP0% HET RAHHMX
1-12 K38 1808 1827 1849 7,5
24-400 KIB 1808:24 1814:43 1838:08 ) 6,61E+06
300 K3p 1813 1624
15,4 £l 1811 1816,3 1827- 2,51
1821,6 10,6/15 3,00
8,8 ITH 1810 1812,6 1827 U0, 4 P9 2,70
1821,6 2,89
2,8 ITH 1810 1814,5 1825 2,28
éle Wil 1813 1815,8 1834 1,83
1821,4 1,83
Ale MY 1816 1816,6 1820 1,57
245 MY 1804 1808,8 16824 3,18
'1814,6 2,32
1821,8 2,83
AC TR V 1812 1817 1
AC TWI IV 1813 1653 2
AC THR TI 16821 1636 2
* KOOPAMHATM AKTHBHOA OBMACTY
1984  MAM 20 O AR 4492 K COEMTWD 189 (010)
He 2218 2234 2359 S07 ES3 2B EFLXTVZ
1-12 K3B 2224 2237 2308 X10,1
24-47 K3B 2253311 2253121 2326203 ’5,3E+4
80 Tl 2234 2235,2 2318 4,19
15,4 ITH 2233 2234,6  )2230 : 4,30
8,8 it 2233 2234,8 . 2255 UL IP9Y 4,46
2,7 rril 2233 2235,1 2257 4,15
1 rry 2234 2236,8 2324 3,38
610 WYl 2234 2236,1 23te 4,76
410 MCI\ 2234 2235,8 2255 4,72
245 Wl 2234 2236,6 Y2247 3,93
100 MLl 2235 2239,8 2103 3,53
AC TV TV 2239 2246 2
AC THN KOMT. 2246 2430 1



