AKAJEMHS HAYK CCCP

HAYUYHDLIA COBET
MO KOMIIJIEKCHOM NMPOBJIEME «KOCMHUYECKHE JTYYH»
KOJ/IbCKUA ®UJHAT AH CCCP

TE3UCBI JOKJIALOB

BCECOIO3HOI'O COBEIUAHUA
MO ®H3HMKE KOCMHWYECKHUX JIYUEM

Anamumot, 24—31 aseycma 1964 .

H3IAATEJBCTBO «HAVYK A»

Mockpa—1964



OTTABIEHME oo

CIAHILHS ROCMHYECRHX JIYHLH

BONLWAR BCNBIWAA HWHTEHCHBHOCTH KOCMHYECRHUX NYULR [ . ..
21 EBPANR 1134 1. NO HABJHOAEHHAM B MOCKBE, (BEPIJNIOBCKREF, !
TEBHJIH(H K HA MbICE WMHATA

OBSERVATION OF THE LARGE COSMIC RAY
INCREASE OF FEBRUARY 23, 1986 IN THE US.S.R.

SAPNAUNN MNTEMCHBHOCTN KOCMNMECKMX JAYMER 12 15 HUNGPY 1veU ¢

IOOEATR MATHHTHWX GYPL B R(XMNUYECAHN NYYHAX B MHHHMYME
CONHEYHOA AKTHUBHOCTH

Cosmaic Ray Intensit:’ on the November 12-15, 1960

Effects in cosmic rays of magnetic storms with
gradual and sudden commencement near miniwmum solar
activity.

W HMIPOCS O RIHHHMIDMATHITHRIN B Ph HA ROCMHYECKIE
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AHAJIH3 PRIA 9001 RTOB KOCWHUECRHY 1YL K
BO BPE MSl MAIHHTHBIN 1 YPL
NEPHOIA WAKCHMYMA COTHEHHOH AR THBHIN T}

ANALYSIS OF A NUMBER OF COSMIC RAY EFFECTS
DURING THE MAGNETIC STORM IN THE PERIOD OF
THE SOLAR ACTIVITY MAXIMUM ACCORDINGLY TO
THE DATA OF THE STATIONS ALL OVeR THE WORLD
AND ITS COMPARISON WITH THE RESULTS IN THE
PERIOD OF THE SOLAR ACTIVITY MINIMUM.

Cosmic ray effectc during masmwtic storze
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11. 1. J1. Baox, B. I1. Baaskos, JI. H. lopman, B. 5. Jead-
23ne, H. H. Kanycmun, B. K. Kougea, B. X. Jleonos,
A. A. Canan, B.T. Yatixoscxak. CTAHOIHA KOCMHUYECKMHX

JYYER
11—1. HEATPOHHBIA CYNEPMOHHTOP H PASPABOTKA BOJIbUIHX

HEATPOHHbLIX CHETYHKOB )

Jlano onucaHHe KOHCTPYKLHI HEHTPOHHOIO CynepMOHH-
Topa K GOJMbLIHX HEATPOHHBLIX CYETYHKOB l§0><2000 MM H HX
OCHOBHHE XapakTepHCTHKH. Jlan noapoGHHiA pacueT TOYHOCTH
npnbopa, nokasamno, 4to npnéopuas ownbka ne npeBocXomiT

0.1% B TeueHHc MHOTHX JICT.
11—-2. KOMBHHHPOBAHHbLIA A3UMY TAJIbHO-K YBHYECKHHA TE-
JIECKON CKJA
JlaHo onucaHiie yHuBepcaaubHoro Teaeckona. [loipo6Ho
OMICAaHH METOIbl aBTOMATHYECKOIO HCK.IOYEHHA MPOCYETOB
Il CIVYAHHBIX COBNAAEHIil.
Il——(f.:(.J?BTOMATH'IECKOE PEFHCTPHPYIOWEE YCTPOACTBO ANA
JlaHO ONHCaHHC OCHOBHOIO MHOIOKAHAJIbHOIO PerHcTpH-
pytowero yctpoiictBa CKJl ¢ BuixogoMm Ha Teierpadumiii an-
'1apaT i BCIIOMOraTe.1bHOrO0 MHOFOKAHA.IBHOIO PErHCTPHPYIO-
IWero VCTPOHCTBA ¢ BbiXOJ0OM Ha camoriicis SI1I1-09.



Hokaaam Axagemun nayx CCCP
1956. Towm 108, \t 5

PHIHK A

JI. H. JOPMAH, H. C. KAMHHEP, B. K. KOHABA u b. ¢. LIBAPUMAH

BOJIbIWIASA BCNbIWIKA HHTEHCHBHOCTH KOCMHYECKHX JNYYER
23 SEBPAJIA 1956 r. NO HABJIKWOAEHHAM B MOCKBE, CBEPAJIOBCKE,
TBHJHUCH H HA MbLICE LIMH/TA

({1 pedcmasacno akadesmuxon . B. Crodessyunsn 2 1V 1956)

[Mocnegnee, nanGosee cHaALNOC BO3pacTaliHe HHTEIICHBHOCTH KOCMHYECKHX
ayueit, umesiuee Mecto 23 11 1956 r., na6aioianocs B CCCP na neckonbkux
ILHPOKO VAAJ€HIBIX JIPVT OT JAPyra CTANWNAX HeNnpepwWBHOil perucTpauiy Koc-
MHUeCKHX Jayvueil (cM. Taba. 1).

B MocKkne pcnbimka HHTEIICHBIOCTH KOCMIIYECKHX .ayyeii Owsa 3ape-
rictpupoBana 23 11 1956 r. B 3 vaca 40 mui. no Miposomy Bpemenn (B 6 yac.
10 MuH. MeCTHOro coalieu-
noro spemenn). Hamepeinn Ta6awua |
NPOBOJIHJAHCH ABYM# lieaa- -

BHCHMBIMH 6JH3KO pacnofo- . Bicoia _
et - Teorpah L Ypon- Motoaounce
AKeHnbIMH Apyr oOT Jpyra Coranwns " nan w- ’ Wew swopa [1CPDeRpRTIE
HOHH3AUHONIILIMH  cthepHye- o e "o nrew
CKHMH KamepaMu ('), 3kpa- ’
HHpoBaHHWMH 12 oM Pb. Mockma . .| 220N | 37.0L | 29 20
O61eM OJHOMH H3 HHX cocTaB-  (nepliaonck 89N 61,0°E 20 A0
ey TOMANCn o A7 N M. TE AU4 20
-%lge; okono 950 1, apyroit NI AN 179.5°W 6 20

CpaBHHTenbHO Mesielilioe
BO3pacTaHHe HNITEICHBHOCTH KOCMHYecKiX Jay4yeil B Goabluol Kamepe /[, naqa-
aock B 3 yaca 38 Muu. 1 yepe3 2 mun. goctrao 2%. K 3 vac.43 MuH. /) noaus-
nock 30 13%. B 3 yaca 45 MitH. MHTEHCHBHOCTb KOCMHYECKIIX Jyyeil npeBbicHaa
HopMaablinii yposeilb l1te Meitee yeM Ha 200%.

Hdaa [, (no Manoii kaMepe) NoayyeHo /A 3TOrO e MOMEHTA BpeMellil BO3-
pactanue npu6ausHTeabHo a 180% . PesyabTaThl H3MepenHii BHAIIN H3 pPHC.
1. 1, na kotopoM jaiiHble npHBefelil B noaynorapupMHiyeckoM Macwtabe. Kpu-
Bbie /¢, H /(2) B 3TOM MactutaGe GIH3KH K NPSIMbIM JTHITHAM, YTO YKa3kbIBaeT Ha 3KC-
MOHeHUHANbHBIH XapakTep BO3pacTaHHfl HHTeHCHBHOCTH. [loaweM npoucxo,lin
no 3akoHy exp (¢/0,02), T. e. 3uaunTeablio GhicTpee, YeM BO BpeMsA nocaelncii
Goabwolt conneunoit Benbiukl 19 X1 1949 r., koraa noiveM onpejeasacs
exp (¢/0,07), rae { —BpeMs OT Hauana BCMBIUKH B Yacax (%). Boappawenne
HHTEHCHBHOCTH KOCMHYECKHX JydYeil K HOPMAJAbIIOMY 311a4ellHI0 TaKMe OCYILE -
cTaaAnoch Guictpee. BiHavase HHTEIICHBHOCTL KOCMHYECKHX .1vueii Mensijach
no 3akony exp (— /,0,43), a K KOHUY BCMbIUIKKH, nocae 8 vac., No 3akony
exp (—t/2,2) *.

BenulwKy KOCMHYECKHX Jyueii yjaaercst npocaelntb j1o 12 uyac. Muposoro
BpeMeHH, T. e. B Teyeline 8,5 yac., nocse yero HMeloT MecTo obblynbie payKTya-
UMH HHTEHCHBHOCTH KOCMHYECKHX JYueil OKOJMO Cpeluero 3HAYeHHR AnH
Mocksni.

* 19 X1 1940 r. BO3BPAULCHIE HHTCHCHBIIOCT K 1IOPMAILHONY VPOBHIO OCYUIECTRIA.IUCDH
no aaxoxy cxp (—¢/3) (%).
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MHIIMANLHO BO3MOXIHbIE 3HAYENHS HHTEIICHBIOCTH KOCMHYECKHX Jyucil
AGAH3N MaKCHMYMa [HOKa3alibl NYHKTHPIO Kpupoii A, coraacno KOTOpOil ith-
TEICHBIOCTb KOCMIYECKHX JVueil B MakciMyMe Obiia e Menbiue 200%. KPn-
Buii B nokasana HauGonee BeposTHAH IKCTPANONAUHH, COrN4cHO KOTOPOI B
MaKCHMyMe BO3pacTalie HNTelICHBIIOCTH KOCMHYECKHX Jyyeil JOCTHINO0 Beanui-
b 400%. )

BCBepanoBcKe npn novouws KaMmepn o6nemMoM 50 .1, 3KpaHIpoBal-
toit 12 cm Pb, naGatoan0ch ananoruynoe poipacraiiie. 31ecb yCI0BHS 179
Ha6.1l0aeHHs BCbiLK GHnH Gosee 6.1aronpHATIL BBHAY Meliblileld Yy BCTBHTE.1bL-
noctH npuGopa. Bospactaiute s Ceep,1ioBcke lavanock Takxke B 3 vaca 40 Mmiti.
N0 MHPOBOMY BpeMeltd (B 7 uac. 44 MHMH. IO MECTHOMY) i JOCTRIIO yepe3
HECKONIbKO MHHYT e Metice 300% (3KcTpanoaupoBaiilive, HauGonee neposiT-
noe 3unavelinte oko1o 500%, oM. pic. 1,/1).

§wac.
% P |
Tzo» SN i
0p— - Il—f—r.
S L EREER T T T T
IL'J‘J;‘ ey (PGS DA MBS I 2 S o
— - — - - . . p— AR B
A R BN 1 _ R
‘ J ) 7 dwac 4 E) 6 7 8vac.

Pac. 1. HaMencune HUTCHCHBHOCTH MeCTROI KOMIOHCITIY  KOCMIUCCKIN 1V UCHl BO BPEMS
senuuikn 23 11 14956 r. 1 — 8 Mockae, /1~ u Cnepaioncke, 111 — n Touanen, IV — na
suce [anata. ¢ — Goaswan KasMepa, 7 -— Maaan kaMepa. Bpess sutposoce

B TO6nancus3uaca 40 Mun. (6 wac. 40 M. MeCTIOrO BpeMenn) npu
NoMOULH TaKoro Xe npuGopa 1aGaoa0ch BO3PACTalHE He Melibule YyeM Ha 8)%
(3xcTpanonnposainiioe, nanGonee BepoOATIOE 3HayeHHe OKoao 200%, oM.
puc. 1, 11).

Ha muce UIMuaTa Benwiuka KOCMHYECKNX aVueii perucTpupoBanach
Manoft itonu3aunonnod kamepoii (o6vemoM 50 a), skpanxpoBannoii 12 cM Pb.
Boapacraune navanoch B 3 yac 42 MuH. no MitpoBoMy Bpemenn (13 wac. 34 Mun.
MecTHOro BpeMelH) H veped 10 Min. octrao 200%. [Moctenennwit cnaa npo-
AomkKaach 8 Teverne 8 yac. B oTaMuKe 0T IKCNEPHMEHTANBILX JAHHBIX APYTHX
CTAHUKA, 31€Ch VAA0Ch NPOCACANTL NO HHTEHCHBHOCTH  leNocpeICcTBeNino
BOHIH  MaKCHMYMa (cM. puc. 1, /).

Hs rpapukos caciyer, utu jeiicTButensiioe .aNeneilite  HHTEHCHBHOCTH
8611311 MakcHMyYMA B Mockpe, Caepanoscke it TOMANCH GAH3KO, NOBHANMO-
MY, K IKCTPANOIHPUBAHHLIM 3HAYEHHHM /3,

Benbliuka HITENCHBHOCTH KOCMHNECKHX Ayvell naGaioianack W B AKyTCKE
("), _rae AnH HONN3AUHONKKIX KAMep Nailieno Ro3pacTaniie okono 200%.

HasecTio, 410 naGaroaBuwiecs panbile coaliey e BCNBILKK KOCMHYECKIX
Av4ell conpoBOXIBANCH NPEKPALICHHAMH PAHOCBAZH la KOPOTKHX BOMIIaX Ha
810



OCBEILEHHOIL YACTIT SCMIOTO HEAPa, CHIBATILIMIL ¢ VCILICHICN NOTORA VALTPagio
JETOBOI PalaIii,.  JTO SIBICHNE HMEJI0 MECTO TAKAC 11 BO BpeMst nocaeguei
BCOIBLUIKH KOCMHYECKIX J1vueil. Benbliki KOCMIMECKNX IV UCil CONPOBOAK,1ATH
TakXe HanGojace MONUILIMIL XpoMocepHLIMH i3BepaKennaM  ua Coanne (3
no npuustToil MeK Iy napo,uloil Kaae), NANINABIIIMICH HECKOIALKO palibie
BCHBILKK KocMideckix Jyucii (ot 15 i jlo 1 uaca). [Tostomy, xota cnejiennii
0 TaKoM MotglioM XpoMoceptiom nspepxenun 23 11 noka ner, Mol nogaraes,
YTO ONO, NOBHHMOMY, HMEI0 MeCTo 1 11ayajnoch npiMeplo B 3 uaca 30 Mun.
MISPOBOTO BpeMeltit (CV,14 NO [aua1Vv IpeKpauleiiis paiocsasn). XpoMocdep-
lioe H3pep:KelHe MO0 MPOH3VIITH 1A CeBepu-3ani oM Kpae BiLiMoll qacTi
COJIHPYNOTO [IHCK:, I71€ B 3TO BPEMsi HAXOULTACH HCKMIOUHTEILIO AKTHBIAS 00-
J4CTh ¢ GOIBILIM YHCTOM 15ITeH H (DTOKKYA, € HACTBIMH, cpaBuHTeanio 11e6o.n-
WHMH  XPOMOCHePILIMH H3BEPAEIHSIMI, ¢ VCILIEHHeM  HNTeNCHBHOCTIN XKeaToil
xopouaibnoit i *.

[Mocaeisist BenbIIKa KOCMHUCCKHX Jyuell OTIUaeTesi OT e IVILIX psi-
JOM  cBOeoOpa3NbIX  uepT. B wacTHOCTH, BCABIIKA  KOCMHYCCKHX ayueii
19 X1 1949 r. 3apa3;wivaaa s Espone npiMepiio 1ta 30—60 Muin. no cpasueliiio ¢
BeMBIKON 112 AMepHKaIICKOM KouTHitente ('), a Tenepb na psile HIHPOKO Va-
JAeHHuX pyr ot apyra ctanunsix CCCP pospacTtaiite npol3oinio NoYTH  o1ho-
npementio (B npejesax HeMHOrHX MHHYVT). 3aBHCHMOCTL HIITEICHBHOCTH KOCMIt-
YeCKHX Jyueil OT JoAroTel BO BpeMsi nocieltieil BCOBLIIKI, MOBHIHMOMY, Co-
raacvetcst ¢ pesyabtatamin pabotn (?). Histoii pa6ot caelver, yto pospacra-
lie MUTENCIHBIOCTH B 1IEKOTOpoil 1136patioii 3otie™*, BhI3Baloe JOMNOTHHTE  1b-
HLIM MOTOKOM HacTHIL KocMHyeckHX Jvueil oT Coanna, J103%io OuTh B Iie-
CKOJAbKO pa3 Go.blue, deM B ApVriHX odaacTsix.

MB XOTHM 110,JUepKIIVTL elle OHH BaAKHbIl (JAKT — 3HAUHTEIBLIO GO1LILY K
BETHYHHY nocaeliieil BCMHIKY MO cpasuennio ¢ npeuavunmi. Jeiicrsiren-
o, 19 X1 1949 r. o Bpems nanGoiaee CHALHOIT U3 YeTHpeX H3BECTHLIN
BCMBIUEK  KOCMHYECKHX Jydeil, 3apericTpHpuBalibX B IPOILLTIOM, BO3pa-
CTale XecTKoil KOMMOIeNTH KOCMHYECKHX ayvueil 11a vposue Mopst B SIKyTcke
(®), Mockse 11 Enpore e npeswuiaio 20%, a s Uearenxeme 6610 oko1o 40%
(*). UYeatenxeM HaxoHACH TOIla B 30lle MIKCHMANLIOrO Bo3pacTtanusi (°).
23 II 1956 r. B 3one MakcuMmaapioro pospactaiis (Mocksa — Cpep.l10BCK)
yBeJiHuelHe HHTeICHBIOCTH KeCTKOIl KOMMOlelTH KOCMHYeCKHX Jyueil JocTH-
rano 400— 500", . TakumM 06pa3oM, nocaednstsi BCIBIIKA KOCMIYeCKH X Ay yeii Oblaa,
nosu,uMomy, pas B 10 Goaee ciabnoii, yuem Benoiitka 19 X1 1949 r.

Anaau3 pacnpejenelisi BeAHYIIHK BCNBIIKH KOCMHYECKHX Jyueil no npH-
BejenibiM Boiwe AamibiM 1 Aannwym H. K. Baprona (octpos fmaiika)** *niossoas -
€T CKa3aTh, YTO MOCAEAHAA BCUBILKA KOCMHYECKHX ayuyeil, Tak XKe Kak H npe-
ABANIWARA (3.7), BHI3BAHA JONONHHTEALHBLIM NOTOKOM MOJOXHTENLIIO 3aPsiKEHIIbIX
YacTHIL 01 CosIHUA, 3aBeJOMO COIepXKAHM YacTHIlb ¢ 3Heprieii Goabwe 5 bas,
H, NOBHAHMOMY, He COJEpXalUHM 4YacTHUbl ¢ 3lieprueii Goavwe 10—I15 ban.

3T10T J0NOAHHTENLHBIT MOTOK B yKasaniioit o6nacTi 31epriii 3a npejeaami
3eMaH Jo/uKell NpeBHWwaTh 1HOPMaJbIibiil HEBO3MYILENHbIl MOTOK OCMHYECKHX
aydeil npiGansureabHo B 100 pas.

Bo3pacraHite notoka KocMHYECKHX nyueil MPOMCXOAHNIO Upe3BbIaiiHO Gbl-
CTPo, MOYMTH MrioBeHilo. Cnal ero nporekaa Gonee NoCTenenHo, Mo 3aKony,
61H3KOMY K 3IKCNONEHUHANBIOMY.

B nacronulee BpeMsi NpH NMOMOUIT METO1A KON|upHUHEHTOB CBA3H MeX.1Y) nep-
BHYHBIMII H BTOPHYHEIMH BapHauuami (3,°) npoBoHTCH /eTaibhblil aHaau3 no-

* Mpusnenanue npu Koppecmype. Coriacta noayucutoMy coobutennmw  Tokniickoi
acTpoHoMitteckoRt  ofwepsatopuin, 23 11 1956 r aciletButeanto uMedo MecTo MollltHoe (G-
no  npHuAToR  MeaayHapoanoft WKAIC)  XpoMOCdRePIOC  HARCPKCNHE,  Hauanbiceon
b 3 43l MHL. 1 AocTHrWee MakcnMyYMa B3 uaca 42 v, Mpposoro npeseins. anepkenne
NPOHIOULTIO HA CONCPO-3aNATHOM Kpac ancka (22,5 N; T2 W),

** Bo spemn Benuwku 19 X1 1949 r. sto 6w paflon Uearenxema — Kaamakea (CUL,
BO ‘BpeMR Noc.1cAHed BonuwkH — pafion Mockaa — CBepa.1oBcK.

*** YacrHoe coobuienne npod. H. K. Baprona npod. C. H. Beprosy, 3a kotopoe nobiy-
eMcn cayyaem supasute M. K. Baprony GaiaroaapHoctb.
s



JVYEHHBIX pe3VabTaToB HaGaodeniil. O NO3BOJAHT BHHBHTL 3HEpPreTHYecKHii
CNeKTP H CTPYKTVPY JOMNONHHTENLHOrO NOTOKA KOCMHYECKHX Jyueil Blaal ot
3eMaH, ero nameueliue co ppeMelleM 1l HanpasieHHe, OTKVAa NPHLIAH YaCTHILH,
BW3BaBIIHE BCAWIWKY. TaKoi anaau3, AAH KOTOPOro BAXKIH JaHHble TAKXKe H
NO BCEM OCTAJNbHKWM CTallUHAM MHPE, PErHCTPHPYIOUIHM PalHYHBE KOMMoHeil-
Thi KOCMHYECKHX .1y4€il,T03BO.IHT NONYYHTL PE3VAbTATH, IIEOOX0AHMBIE 15 HOHMN-
MANHA MeXaHH3Ma VCKOPeHHs 3apAiKeltHBIX YacTHL 10 3llepryii nopsaaka 10 bas,
MEXaHH3Ma HcnyckaHHs HX K3 CosHUAa M B3aHMOAENCTBHH € MeXNJaHeTHbhIMH
MATHHTHHIMH NOAAMH H MarHHTIILIM 1ojeM 3eMaH.

Hayuno-neeaeaoBate bcKifi - itHeTy T IocTynno
3eMHOFO MATHCTIINM 27 111 195
CRCPAIOBCKAR  reoPHINICCKAR oficepBaTopia
TOHIHCCKAH CTAHUMA  KOCMHUYCCKIX 1Y uCil
Cranuns KoeMiuccki avueii na smwce Hlanara

IIHTUPOBAHHAS  JIMTEPATYPA

V10. I Mla t?‘\a llpcuu ANORNBIE PEFHCTPATOP  KOCMHUCCKIX  vuedt,  Jducceprauns,
SHAH, 1950 P M au. O npupoac Bapuauni kocsmuecknx ayyeil,  dncecepra-
unn, HHH3M — OHAN, 95-n A H Kyasmun, I'' B.Ckpunuu, I B. Ta-
nyrtosa, lO. T . Iag¢ep, .'IAH 108, \v | e56), 4 l 3. no T, Pumka KOCMIUNCCKNX
ayued, 1, HJT. 1954, c1p. 359. 3 ). Firor, Phys. Rev.. 94, 1017 (1954). ¢ A. 1. K pa

cuannnkos, A. M. K Yaeswm, 0. I adep. Tp ﬂk\'rcwrn dnanaaa Al (((‘P
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The latest considerable increase (outburst) of cosmic ray intensity
which took place on February 23, 1956 was also the largest variation
recorded heretofore. This increase was observed at five cosmic ray
stations in the U.S.S.R. (see table 1).

TABLE 1
, . . Altitude , i
stati Geomagnetic Geographic Thickness of °
Station . .
latitude, N longitude, E above sea level, roof, g/cm?
metres )
|
Moscow 52.0 373 203 20 !
Sverdlovsk 48.5 61.0 280 40 '
Thilisi 37.1 4.7 404 20 ‘
Yakutsk 51.0 129.0 100 108 (10t
Cape Schmidt 63.0 179.5 o l 20

t Thickness of the roof above the counter telescope in Yakutsk. The other data
in the fifth column refer to ionization chambers.

The cosmic ray intensity / at these stations was recorded by
continuously running automatic spherical ionization chambers in
which the current corresponding to the mean value of I was com-
pensated. The chambers had a volume of 950 1 (ACK—I) and
50 1 (ACK—2); they were shielded by a 12 cm layer of lead and
filled with very pure argon to a high pressure.

During a one hour run the accuracy-of measurement of / was
0.5 % for the small chamber and 0.1 %, for the large one ).
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Fig. 1. Variation of intensity of the cosmic ray hard component during the :

of February 23, 1156

a) in Moscow, by in Sverdlovsk, ¢ in Thilisi, d) in Yakutsk, e) at Cape S

>L00e

Symbols:

large chamber

small chamber

counter telescope, vertical direction
counter telescope directed south
counter telescope directed north
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In Moscow the cosmic ray increase was recorded on February 23,
1938 at 3.40 Greenwich time (6.10 local time). The measurements
were carried out in two closely located chambers ACK—1 and
ACK-3.

A comparatively slow increase of / in the big chamber com-
menced at 3.38 and equalled 29, within 3 minutes; at 3.43 it
reached 13 %, After 3.43 the increase of I was so rapid that it was
practically impossible to follow in detail the readings of the meter.
It can only be said that at 3.48 the cosmic ray intensity exceeded
the normal value by at least 200 %,. At the same time an increase
of 180 % was observed in the small chamber.

The experimental results are illustrated in fig. la, in which
the data are plotted on a semi-logarithmic scale. On this scale the
plot of 4/ is almost a straight line and this signifies an exponential
law of variation of intensity. The ascending part of the curve can
be expressed by exp (¢/0.02), where #is in hours. This means that
the rise is considerably more rapid than that observed during the
last solar flare on November 19, 1949, which could be expressed
by the formula ?) exp (¢/0.07). The intensity decreased at a slower
rate. At first / varied as exp (—¢/0.45) and at the end of the outburst
as exp (—¢/2.2) 1. The increase could be followed up to 12 o’clock
Greenwich time. In about 8.5 hours after the start of the increase
the fluctuations of I did not exceed the mean Moscow value.

The lowest possible values of the intensity increase near the
maximum is given by the dotted curve A which shows that the
maximum value of 4/ was approximately 200 %,. Dotted line B
corresponds to the most probable extrapolation, the maximum
value of 8/ in this case being 400 9.

In Sverdlovsk a similar increase was observed in a ACK—2
chamber. Due to lower sensitivity of the apparatus the conditions
for observation were more favourable. The increase in Sverdlovsk
also began at 3.40 Greenwich time (7.44 local time) and within
several minutes reached a probable value of 500 9, (see fig 1b).

In Thilisi at 3.40 (68.40 local time) an increase somewhat larger
than 100 9, was observed in a similar apparatus (fig. Ic).

In Yakutsk the cosmic ray increase was recorded by two chambers,
ACK—1 and C—2 (volume 19 1) and by continuously operated
automatic counter telescopes shielded with 8 cm lead. The telescopes -

t On November 18, 1949 the intensity returned to its mormal value accord-
ing to the law?®) exp (—¢/3).
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recorded particles moving in the vertical direction and at angles
of 30° in the southern and northern directions. The thickness of
the roof above the counter telescope was 10 g/cm®. The increase
started in Yakutsk at 3.43 (12.12 local time). As can be seen from
fig. 1d the increase 4/ recorded by the counter telescope reached
200 %,, the same as that recorded by the ionization chambers.
For vertically moving particles the increase was 300 9, for particles
moving from the south 180 % and for particles moving from the
north it was somewhat less, about 185 9. It can also be seen from
fig. 1d that the rate of decrease of the intensity was slower in the
chamber than in the telescope 3).

No change in the shower frequency was recorded during the
increase of February 23, 1836 by any of the two automatic experimen-
tal arrangements located under a light roof (2 g/cm?) in Yakutsk.
The arrangements were sensitive to extensive atmospheric showers
possessing a particle density between 23 and 50 particles per m?®
and created by primary particles of about 104 eV energy.

At Cape Schmisdt the cosmic ray outburst was recorded by a
ACK —2 chamber shielded with 12 cm Pb. The increase began at
3.42 Greenwich time (15.42 local time) and within 10 minutes
attained a value of 200 %,. The subsequent slow decrease lasted
about 8 hours. In distinction to the experimental data obtained at
the other stations those obtained at the Cape Schmidt station permit
one to follow the course of the intensity curve near the maximum
(see fig. 1e). As can be seen from the graph the true values of the
intensities measured in Moscow, Sverdlovsk and Tbilisi lie between
the extreme extrapolated values A and B (apparently somewhat
closer to B).

We were unable to establish a connection between the intensity
increase and chromosphere eruptions on the sun. However, on the
northwestern edge of the visible disk of the sun a very active region
with several groups of spots surrounded by bright flocules could be
observed. Over 20 chromosphere flares, eruptive protuberances
and filaments were observed in the region of these groups of spots.
The solar corona in this region was strongly excited and a bright
glow of the yellow corona line was observed which testifies toa
high activity in this region of the sun. On February 23, at 4.26
Greenwich time a large chromosphere flare (importance rating 2)
was observed in the vicinity of the largest group of spots.

Only a small increase of radiowave absorption in the D layer
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was recorded by the ionosphere stations in Moscow on February 33.
At the Yakutsk ionosphere station of the same day complete ab-
sorption of radiowaves in the 3—7 megacycle band was observed
at 4 o’clock Greenwich time. Thus, a strong ionosphere perturbation
(Deelinger effect) was observed on that side of the earth which
faced the sun at the beginning of the intensity increase. This pertur-
bation caused a radio fadeout on the territory of the Yakutsk
Republic within a radius up to 4000 km from the city of Yakutsk.
Only solar chromosphere eruptions of unheard intensity can account
for such a large increase of absorption.

As a rule such chromosphere eruptions are accompanied by the
emission of solar corpuscular rays moving with a velocity of about
10 cm/sec; within one or two days these particles may reach the
earth (if the eruption occurred near the central solar meridian)
and cause a magnetic storm accompanied by a considerable decrease
of I at all latitudes, including the equator. This is exactly what
happened during the chromosphere eruptions of February 28, 1943
and July 25, 1946 which took place near the central meridian.
During the outbursts of November 18, 1949 (at 70° west of the
central meridian) and February 23, 1858 no such phenomenon was
observed. These facts mean that whereas the corpuscular rays
are emitted from the sun in a direction close to the radial direction,
cosmic rays are emitted by the sun in a comparatively broad solid
angle.

The last cosmic ray increase differs from the preceding ones.
Thus, the increase of November 19, 1949 occurred about 30—60
minutes later in Europe than on the American continent 4). Ac-
cording to our data the intensity increase was almost simultaneous
(to within a few minutes) over a very large territory (Moscow-
Yakutsk).

The longitude dependence of the cosmic ray intensity during
the last outburst seems to agree with the results obtained in
ref. 8); according to these results the largest increase of I due to
additional cosmic ray particles approaching the earth from the sun
must be several times higher in some certain zone! than in the
remaining regions.

The intensity increase of February 23, 1956 was extraordinarily
large compared to other outbursts. Thus, during the November 19,

t This zone was located in America during the increase of November 19, 1940
and in Europe during the February 28, 1986 increase.
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1949 increase which was the greatest of the four known cosmic ray
outbursts the hard component intensity at sea level in Yakutsk ¢),
Moscow and in Europe did not exceed 20 9%, and attained about
40 %, in Cheltenham. The latter point was located in the sone of
maximal intensity increase $). During the increase of February 33,
1838 the greatest change was observed in Europe, the intensity
of the hard component exceeding the usual value by 2—3 times.
This means that this outburst was 8 to 10 times more intensive
than that which occurred on November 19, 1949,

On basis of the experimental data obtained by us in the U.S.S.R.
and by Dr T. C. Barton at Jamaicat, it can be concluded that
the cosmic ray increase of February 23, 1988 was caused by charged
particles, some of which certainly possessed energies exceeding
5 GeV and none of which apparently had enmergies exceeding
a~ 10—18 GeV.

At the boundary of the earth’s atmosphere this additional flux
of particles of the indicated energies should exceed the normal flux
by approximately 100 times.

At present a detailed analysis of the experimental results is being
carried out by the method of “coupling coefficients’” ?) of the
primary and secondary variations of I. This should yield the
energy spectrum of the additional cosmic ray flux at a sufficiently
large distance from the earth, its time variation, the structure
of the beam and the direction of the incoming particles. Data
obtained at other stations recording the intensity of various cosmic
ray components are important for this analysis which may yield
information necessary for the elucidation of the mechanism of
acceleration of charged particles to energies of the order of 10 GeV
and also information concerning the mechanism of their emission
from the sun and of their interaction with interplanetary and the
terrestrial magnetic fields.

The authors express their deep gratitude to Professor S. N.
Vernov for valuable advices and constant assistance rendered by
him in the course of the present research.

t Private communication to Professor S. N. Vernov.

The authors take the opportunity to express on their own behalf as well as on
that of Professor Vernov their appreciation to Dr Barton for communicating his
data prior to publication.
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Notse added in the proof.

As stated above, we were unable to establish a connection between the inten-

sity increase of cosmic rays and chromosphere eruptions on the sun. According
to the data received recently from the Tokyo .Astronomical Observatory, a large
chromosphere eruption (importance rating 3+) was actually observed at the north-
western edge of the visible disk of the sun on February 23, 1856, starting at 3.31
Greenwich time.
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FEOMATHETHIM H A3POHOMMNMY
Towm | 1961 N3

KPATKHE COOBIWEHHSA
BAPHAUMH WHTEHCHBHOCTH KOCMHYECKMX JNYUER 12 15 HONBPY 1960 r.

sl 1. baox. 0. H. Huowsyesa, H. C. Kasunep, ). M. Konwaon, 8. K Kodasa,
A B Cepeeen

B cepeanne HonGps 1960 r. Ha ceTh cTanuni xocMHyeckua 1ydeil CCCP aaperncrpuposani
HUKAIOUHTETIBHO HHTEDECHRE SIRTEHHN, CAN3AHHLIC ¢ TEHEepAUHCil ACTHI BHICOKHX Heprull Ha
Cannue.

C 10 no 14 #oaGpn uepes ucHTpaIbHUA NepHAHAN ColHua HPUXOAHAS HOBaR, BUICTPO pas-
BHB2IOIWMAACH aKTHBHAA ofnacTh ¢ 6onbwod rpynnoR naten. B ofnacTh oTwMe1eno HeCcKkobXo
xpomocthepHbiXx BCnbiUieK K1acca 3 # 3+ H BCIAECKH PaAHOHANYYeHHA.

12 HonGpr nocne xpomocdepHoOR BonwuikKKW Kaacca 3| (26° N, 10° W), nauanwedcs
# 13 u. 25 M. MHPOBOro BpENECHH H JIHBUIeACH OKONO 6 uac., OTMENEHO BOIPACTaNHE HITEHCHBHO-
CTH HeHTPOHHOH KOMNOHCHTH KOCNHYECKH X J1yueil Ha BLICOKOWHPOTHHIX M CPeRHELIH POTHHIX CTEH-
nnax CCCP (pur. 1). YpeinueHne HHTEHCHBHOCTH Hauanock B 13 u. 40 M. —14 yac., nourn
UAHOBpEMEHHO ¢ BHe3anibiM HawanoM (13 u. 48 m.) ouenb Gonuwod MarwntHoA Gypu. Bosmox-
HO, RIHAHHEM STOR MArHHTHON OypH OOBACHAETCA AHOMATLHO® HINEHEHHE HHTEHCHBHOCTH KOC-
MHYECKHX Ny4edl BGIH3KH MAKCHMYMA (AByrop6uift xapaxtep KpHBOAR), Tax KaK AeNpecCHA B NaK-
CHMYMe HHTEHCHBHOCTH COBNAA8ET C HAUAIOM AKTHBHOMO NepHoAa NarHnTHORA OypH.

B kectkodl KoMnoHenTe (KyOuueckue TeJeCKONW W HOHHIAUWHOHHLI nuegu) h(wuuenue
HHTEHCHBHOCTH 3aperHCcTpHPOBAHO B KoHle 12 HoRGpA Ha cTaHuwsAx Mupnui, Mypmanck
Ceepanosck. B HpkyTcke H TOHAKCH B 3TO BpeMsl HAYANOCh NOHHMEHHE HIITEHCHBHOCTH (sdbext
d;ﬂop6yma). AMMUINTYAA KOTOPOTO AOCTHIN1A HCCKOABKHX NPOIEHTOR Rake Ha rayGuie 40 x. a. 3.
(Mocksa).

XapakTep H3MEHEHHA WHTEHCHBHOCTH MecTKuil KoMnoweuTul ¢ 10 no 18 norGpa npnsenen
Ha Ppur. 2 (@ — noun3aunnonnne Kamepu THna ACK; 6 — cuetunkosne Teneckonn 7T, 9 — ask-
MYTaNbHE H MOA3eMHBIA Teaeckonn B Mockse).

15 nonGpn, B 2 u. 30 m.— 3 uaca, uepe3 ABoe CYTOK nocie MHiHMyMa ©opbyw- KTa,
Haua/ 0Ch BTOpOE yBeAHuYeHHe WHTEHCHBHOCTH HefTpoHHORA KoMnowenTu (ur. 1, BHHIY). y
YBETHUGHHIO HHTEHCHBHOCTH NpelillecTBOBaAAa xpoMmochepnas BCNMUIKA Kaacca 2, naGroaan-
wanca 14 non6pa 8 21 u. 18 m. (30° N. 26° W),

HHCTHTYT 3eMHOro MarHeTHaMa. Cratua n nHAD
HoHocepbl H paCNpOCTPAHEHHA 9 van [96] 1.
paanosoan AH
HHCTHTYT 3eMHOro MarHeTHiMa,
loHocepu H pacn paHeHnn
punogonn 0 AH CCCP
Hucruryt reopmankn \H [py3CCP
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3OPEKTbHl MATHHTHBLIX BYPb B KOCMBUECKHX JIYYAX B MHHHMYME
CONHEYHOA AKTHBHOCTH

J. K. Jdopaan, B. K. Kogasa

Tongskene  BNTENCHBIOCTH KOCMILICCKHX IYU@iT RO BPCMA MATHHTHLX GvpnL (oKt
®opbyua) tpelcTanifeT GOIbUOH HHTEPEC LT HCCICIOBANNIA JTEKTPOMATIN THLIN VIOHCTE €O+
leYHK X KOpRyCKY. IAPUHX NotoKoB. /letabnoe necielonamte xppektoB Pophywa Ouw.1o 1ipose-
JeHO no JanHeM MHpoBoii ceTit cTaHunii o nepod MI'T n MIC, 1. e. ana snoxit mMakciuyua
coaneunoii aktitBioct. [pit 3ToM G110 110Ka3aHO, B HACTHOCTH, 4TO B nepe.1ieil 1acTH Kopnyc-
KY.TAPHLIX TIOTOKOB CO.THeYHAs NAAa3Ma CYUIeCTBEHNIO CAKATA, a4 MATHHTHOE no.le COOTBETCTBEHHO
veuneno |1]. O6pasosanite TaKo MarnnTHOIl MOAYIWKK MOAET GUITL CRA3AN0 ¢ HATIIEM AOCTa-
Toudo niotiofy (10—102 cu~3) MexnaaneTHoil Cpelbl, B3ANMOIEACTBIC C KOTOPOil CO.INCYHOrO
KOpNYCKyASIPHOTO NOTOKA 1f NPHBOANT K CKaTHIO 111a3MiK notoka. C HaMcuenHeM coaienHoi
AKTHBHOCTH! MOTVT MElIATHCA CBONICTBA CO.THEUNHX KOPNYCKY.IAPHMX NOTOKOB, CBONCTBA MeX-
M.1aHeTHO M cpelbi N oflilee COCTOANNE MEKMTAHETHOrO NPOCTpaHCTBa. B ceAan ¢ aTiiM Go.biuoi
JIHTE npeIcTaB1AT 1aHHbe 06 spdextax Poplylua B MHHHMYME COTHEMHON AKTHBHOCTH.

kﬁie;(e Aactca anaan3 sdpexton @opGywa B nepitol 1953—1955 rr. no aaunum naGnonenund
B T6uanch ¢ moMoulbio 3KpaHHPOBAHHOIT HOHH3AUHOHHON Kavephl.

14
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Asussie o marsurumx Oypsx. JanHue 0 MarHHTHEX GypAX GLl1i BIATH 13 HaB1I0deHKiM Mar-
HurHo@ obcepsaropuu dywetu (2). 3a nepnoa 1953—1 Fr. 3aperucTpuponano 103 Gypu, n3
KOTOpHIX B aHaTH3e HCMO.1530Ba10Ch 92 Gypu. OHH Gulin pasbuth Ha clelylouliie rp’ynnu:

1. Boabwue OypH ¢ BHe3anHHM Haualom (3).

11. Baasuue GypH ¢ nocreneHHuM Havanom (3).

III. Vuepennnie Gypy ¢ BHe3anubiM HayatoM (4).

IV. ¥Ymepetiinle 6ypH C NOCTeneHHWM HadaioMm (22).

V. Matue GypH C BHe3anHWNM HayaioMm (8).

V1. Maine 6ypu c nocTeneHHWM Haualom (52).

B nepiox HanGosee riyGoOKOTO MHHIIMYMA COJHEUHON aKTHBHOCTH (OKTAGPS (933 — ok-
TAGPL 1954r.)" e Ha6nI01210CHL HH OIHOIT 6o.1bILOH GYpH 11 HH O1HOR yMepeHHOfi W1 Maloil
Oypit C BHE3aNNWM HayadIoM.

Bannsie no socsmecuin xyuaM. . lanHbie 10 BpeMEHHMIM BAPHARNAM KECTKO KOMIOHEHTH
KOCMHIECKMX .1yueH OGbLTH MOIVdeHBl ¢ NONOIWBIO IKPARNPORSRHON HOHHIAUHOHHON Kamephl,
YCTaHOB/IEHIIOiI B NOMelleHH « fie-
peKpHTHeM TO.IUHHOA, He Go.dee 10
r/cs®. HenpepuBHan perucTpauns ‘/g, m
Hauanacs 15. 111 1953 r. u nposoan- |
Jack BR1oTh 10 1956 r. Jdannue 3a
YKa3anHuii nepHoA GLL1H HCpaBleMnl
Ha HOHH3AIIOHHKE TOIUKH H Gapo- I
MeTpHSecKHil 3ddexT.

IMpuBoanM peayabTatl anaiitsa
wectH rpynn 6ypb.

Irpynna. Hadwur. | npune-
JeHbl AaHIlLE 10 KOCMHYECKHM Ty4aM,
noayveHHne MeToI0M  HAIOKENHR
®N0X (32 Hy.ebue 4Yach OGbl1H Bhl- :
OpsHM 4ach  HaYana MarHuTIBIX I
Gyps) 118 Tpex Gypb | THna. 3aech .

Ae npHBeAelih NoNyYeHHHe TaKnM |

B METOAOM JaHHHe 08 H3aMeHenu! .

H-coctaBasuted. Buzew  3fepext PR S SN GRS NN LN SR NS M SH i
2

Qopbywia, cpeaHAs aMnaHTYAd Ko-  §2 M # 4 4 B U 2 W4
TOporo coctaBiser okuio 1.5—2%. Vaew

Hameqaercn  spext  pospactains

mepex Haual1oM MATHHTHHX OVpL. ®ur. |

npApoaa koroporo, coraacko [{. 5. _
CBA3AAA, MO-BHANMOMY, C PPeKTOM OTPAACHHA 'AcTiuL ROCMHYECKIIX Jy4ell oT ABHKYlURero-
CA HaBCTpedy N NepelHero HawarimyeHnoro ¢puliTa KoplyCKY-1RPHOTO NOTOKA. OGuias npo-
AODKHTEIBHOCTD KTa Otﬂﬂyula
cocTanimer oun1o 2 cyrok. Ilpuse-
JdeHHufA rpadMX YKa3LBaeT Ha He-
KUTOpOE OnepeleHie Bauana sddex-
Ta Goplylia OTHOCHTEABHO Hawana
naruutHoft Gypn. Oamnaxo 3TOT pe-
3yABTET TpeGyer JA1bHEAUIRIO HCCae-
aosanus Ha OGoaee WHpoOKOM MaTe-
pHaxe.

CpasHenne Hamesennn H-cocras-
Amomell H HHTEHCHBHOCTH  KOCMESEC
KHX AV9eil NOFALBAET, YTO B MMHH-
myne sppexra Gopbywa uatangaer-
CR TeCRag OTPHUATOALEAR KOppeas-
UMS MEXAY STHMH ABYMHN KpHBHIMM
(0coBeHHO XOpOILO BLIpaX edan ¢ 8
20 12—16 yac. noc.e Hava1a MaruuT-
noli Gypn). Mu nonaraes, 9TO 310
M3MEHEHHE CBR3AHO B OCHOBEOM C
MaMemeHMeM MecTkOCTH ofpesamms
H3-32 PO3MVUIEHHS NEOMATHMTEOIO
noas s oxpectnocti Jewu [6, 7|.

A ——- Il rpynaa. Ha ¢ur. 2 mpa-
32 -M N -4 “ &u ¢ % U B A A eus pesyIsTaTU aHARESE 1O 28N
wol rpynne (Goasune Gypn c pocre:

Qur. 2 newnnM Rauanos). H-cocramamoman

NOKASWBSET M3MeHeHNE, noaolamme

Oy"u ] rpynnbl, HO HHTEHCHBHOCTL KOCMHYECKHX Nyuell He OOHAPYIKMBAET 3aNCTHLX Bapha-

widl, Goabtinx 0,2—0,3%, XOTA H HANENSETCE HEKOTOPAR TCHICHUNR K I.TABHOMY NOHWIERIN0

npusepuo Ha 0,3% sa asce cyrox. He HCKAINEHO, UTO YacTh NoHnmewns Moraa GuTe CHOM-
newcs HE BO3PACTEHMEM, CBASAHNMN C YMEHbICHHEN EONATHHTMOIO DOASK.

IV rpynnu Bstouciyvse (Gur. 3) Ha6n1028eTCR He YNCHBUICHHE HHTEHCHBHOCTH,



Kpatkue cooGumennn - a1 —

a ckopee HeGo/blUIOE BO3PACTaHHE, CBA3AHHOE C yMeHbLUeHIteM FeOMarHHTHOTO No.s (H cooTset-
cl:;nylouum yMEHbILEHIeM KeCTKOCTH ofpe3aHis). AHANOTHYHAR KapTHHA HAGMIOZAETCA I AAN
reynnu.
wVlr Py K. Pe3yinTaThl aHanl3a NOKa3LBaloOT, 9TO B Npeaetax CTATHCTHYECKAX
¢paykryaunii (0,1%) maase yMarunTine 6ypi He BAHAIOT HAa HHTEHCHBHOCTL KOCMHYECKHX nyved,
YTO COTIacYeTCA C 1aHHLIMH 1A MAKCAMYMa COJHEMHOfl aKTHBHOCTH.

tor

'
1

1 1 1 L L L 1 1 1
32 -4 -1§ -8 0 8§ 1§ u X W 4
Yacor
Gnr. 3

a8 APeRTOR BASHINS 13 KOCMHUCCRIE YL MATHUTHLX GYDL PAZINHUOIR IITCHCHB-
HOCTIE ¢ PAVDIIAL XAPARTCPOM HAYL 1A N03BO.HICT C1CAaTh Cac1yloulie BBO1L.

1. 3upekT BopGyiia 0THCHIETCH TOILKO 118 60ILIINX Gy pb ¢ BIC3IAMILIN ia4aToM. Orciona
CACAVET, NTO OHYCTORTHBAILIE ITH GYPII KOPAYCKYIADIILC TOTOKI HCCYT 3aMOpOXNeNHbie Mar-
HITHLE 1031, LOCTaToOuHO HpoTHASHHLIC o 6oILWOI NANPHKRENNOCTH. ITH noast pPeKTHBHO
PACCCHIAIOT KOCMIIECKNE L1Yul ¢ 3ieprieil B 1ecaTky b3ss.

2. L Goaumx Gyph ¢ BICIAMINN H34a10M, MO-BIIMMOMY, HVECT MeCTO TaKke ekt
BOAPACTAINA NEPET HAUATOM MATINTIMX Gypb. ITO NOKAILAAET, 4TO KOPNYCKyIApiikie NOTOKY,
BABARIINE GYPIE 13 MILHIMYME COALCUHOI aKTHBIOCTIL, HAMATHHYCI 1 uTO B nepelHedl 1acTH
X 06pPAI0BATACL ML HNTILAH NOAVIIKA.

3. B MitHIMyMe coHenioil aKTHBIOCTI XapaKTep 13a1IMOICHCTBIA KOPIYCKY.IHPHHEX NOTO-
KOB ¢ FCOMAFTIITHLIM 1101eM CYIECTBENNO 1ie I3VEIACTCH, NOCKOIbKY HaMetieiiie KecTKOCTi o6pe-
AUNA HOCHT TAKOIL 7Ke XaPAKTCP, 'ITO I B MAKCHMYMC COIMENNON aKTHBNUCTH.

ITi DLBOAB CACAYET PACCMATPHBATL KaK NPEInapiTeIbibie, HOCKOIbRY 0N OCHOBANL HA
mMaTepiaiax oauoil  cranumn.

B3 aakTiovelie Ho.1b3YeMes C.1yuacs BupaaiTh Giarozapiocts 1.\, Kaunaumnai 3a npepgo-
cTameie vatepiadton Jyiietckoro Kartadora.
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Cosmic Ray Intensity on the November 12-15, 1960

Y. L. Blokh, O. I. Inozemtzeva, ¥. S. Kanminer,
Y. M. Kopylov, E. V. Kolomeetz, V. K. Koiava and

A. V. Sergeev

The experimental data on the cosmic ray variations at the
USSR stations in the middle of November 1960 are considered. The
inocrease of the cosmic ray neutron cooponent was recorded at the

high and intermediate stations of the US3H.
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MO-II-4A-14

Lel. Dorman, V.K. Kogava

Effects in cosmic rays of magnetic storms with
gradual and sudden commencement near minimum solar
activity.

(Abstract of paper to be prqupt at the International
Confeerence on cosmic rays and-earth storms, Japan,
Sept. 1961)

The state of the interplanetary medium amd the
properties of interplanetary magnetic fields can de-
pend significantly upon the degree of solar activity.
The possible effect of solar activity on the character
of Forbush effects is investigaged for the period
March 1953 - December 1955 on the basis of data of the
Dushet magnetic observatory and cosmice-ray station at
Tbilisi (shielded ionization chamber). Data from other
stations are also invoked in order to determine the
peculiarities of the Forbush effect at minimum soler
activity for different types of magnetic storms.
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H3BECTHH A RAJLEMUII HAY R ccep
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M. B. ATAHMA, L W, AOPMAH, B. K. ROWABA,
T. B. REGY.IAJI3E, B. T. KOPMI3E m A, M. UXETHAH

l\’. BQIIP()(Z.\' O BITHII MATHUTHBIX BY P, HA ROCMHYECKHE
JAVUH B MARCHIMYME M MHHHMY ME CO.THEUTHOR ARTHBHOCTII

Hean mactomueii padoti aakmonaeres g Heeacomatine puaa sdderton
HOUMMINCCRIN IV 10 LanibM Muposoit cetit ctamgnii MIT (3] Bo Bpewnn
HOCTCAOBATCALNMY . MAtHNTHWN Gy ph: adiperT BOIDACTANIUH  WITCHCHBHOC 111
KOCMHMCCKRUN  ayucii nepet
HAYAAOM  MATHUTHNN  GypL.
llJlil"l‘T«'ll"l(ll' ')il('ll"(','ll‘.'l('-

e adepesta @ophivina, , A 1
BOSPACTATIC IHTCHCHBROCTI \/‘ /‘f'//‘/\-\' . 1 .
KOCMHYCCRIEN JVICIH 8 MII- | e \ \/l\[\jj\

!

S

swyme adeta Mopdyvia o
HaKoHew, aisoTponm co.-

feunocyToumoil Bapiauny u ~~"""
X CPABICHHC ¢ FO0M MR- \/\’_,-/'AA\ ¢
HIMY M COTHeNI0f  akTIn-

HOCTIE HO TN SRecTholl
RKOMHONCHTL  KOCMITMCCKIN

avaed  eramoe Tonancen. 73 L 20 B L
HeeaeayeMmuiii wavun ne- Mogem $5E

ot ¢ 13 no 3LV 1958 1,

NAPAKTEPHAYCTCH  Vieanye- Pue. |

HHCM BOIMYUCHHOCTI Mal -
nutioro noax Jdesan, B re-

22V waanerapnoro xapastepa |1, 2

Ha puc. | npusciaenn ocpeutennme GpuBLe Nola imencnnmnoetit Koemn
HCCKHX AYUCH 1O BCCM CTULIUEIM MUPRL HO IS BCHTPOHIOIT KOMIOUen il
(kpuman ), vo suuimums skeetioii soMmuonent (kpnnan 2). Ha annom pa
CYIEC OG0AHICNO CICIOTHIBIMIE CTPEIRAME INGCI0 MarnnTix 6ypn. a Gyns. -
THPHLIMI  NpoMocdwepunte nevnwnnin, Poe. 1onokaamsaet, 910 s reaenne
HECAGAYCMOro Hepioit a0 GeMbe POy DAMCHCuuA  Tene iBioeTn
soemuueckix avaeii - Lo T vonnon, 1. e 360 nocac ionare i nio 3axnath
B HOTOKI CRouM nepeany diponton 4],

Hecacaosume afuenta sospacTaimnint nepes Hati oM Marnnums
HORASLIBACT, 4To OTOT HUPCRT Peasien 1 HOCNT PeKo BLPGARCITILR RUNTRRUTET
NAPARTEP; MABCHMVM BoapacTain uahnoaeres na .’llll‘l'i_lublul ctopone Jesan
5] (o;mako v et ¢ EMENCINANMIE CROCTD 11 YCAOBIT B MERIIANCTINY
HPOCTPAHETHC Darihl MABCHMY M BOIPACTHHBL MCHIIOTCH i upeieday ot 6 1o
I8 qac uo Meetnomy ppesenn). Hocaciee, no-siinMoMy. cnfitatio Kak ¢ 1ea-
MeTPIMCCENM (o RTopoM (BUMOPACHINATING T0TORD 11071 HCROTOPRIM YoM K 11
npagiaennw Jeswor Coanne). vak noe NAPAKTOPOM  MarnnToro  toan n
HEPE;QIei 1ACTI KopiyeRyanpioro notoa [6].

Gy,



19% M. B. Vaanus, 1. N, Jopuan u ap.

17 1 24.VHIL 1958 1. wo mpems UPOTCKANNA MATHHTHLIN OYph B MHUAMY-
sie oddenta Dopéynia, Kor:a H-cocranasioman reomMarnntioro N0AA MaKcn-
MAILIO  YMCHLUNLIACL, HalIl01AT0CHL Ha BCeX  CTamnmMAx OWOBPCMCHIIO 1O
MIPOBOMY BPCMCIIE YBCAIYCHIC HITCHCNBHOCTH KOCMUYCCKNX aydeii.

II‘.jm TOTO HTOOLI OIPEICINTL YBEINUCHIC HUTCHCHBHOCTH KOCMAYCCKHA
AVUCH, HeOOXOINMO YUNTLIBATL BAHANIC (Qopbym-nonnzkenus 1 noaMymensoii
coanctino-cyrounoii sapiain. Jas nexmouemin oSonx dakTopos ML mosnL-
SONATHCL METO0M, KoToputii a1 uaaomen » pabore [7]. Orawane osroro

%ﬂ_ % 17
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MeTU OT patce YioTpedanmiberoen |8] TodLko B 10M, YT JIA NCKI0YCHMSA
nToporo (PAKTOPa HCCh HE HCHOALIYCTCH NopMaisiax Gypi, a BoIMyIIcHHAA
CONCHHO-CYTOUINAN B PIGUUIH OUPCIIHCTES 1o ICPHOLY MCPe3 BOC CYTOK
oci1e Hauasga Maruntnoii 6ypm.

Ha prc. 2 ami saniicuMocTn aMIiinTy e BospacTaing niTencBNoCTH Heii-
FPOIIOIN KOMIONCHTLE KOCMITCC NN SIVHeTT 0T SReCTROCTIE IeoMariinTHoro ofipe-
A 17 0 20V 19HS v Coaommoi anmmeil npone;ena Teopetiieckan Kpi-
man no [9].

T npnse;enmax rpadnikon niwno:

1. Asicurry;ia ofhenTa BoIpaCTANNH NITCHCHBROCTH KOCMUMCCKUX AyYei
1L BLICOTIAX TOP TYopuis;to Gociniine, neM ia yposie Mopa, ;18 oypun 17. V938 r.
I puMeptio o;tmiakoBa (L Gypi 29V 1958 1,

2. Ha yposue Mops y 060actit MaALX ACCTROCTE ofpeaaina nadamoaercn
DOABIIOE PIEETHIHC MCAELY ORCHCPIMCHTAILILMIT 1T TCOPCTHYECKAMA JaNAM-
VAl PR ICPEXOIE K CPEIIM BECCTROCTAM 0Gpeaaiiiin HTo PaLTngie noctene-



IPPCRTU ¢ K. 0. MacHUTHLL P 1995

N0 YMCHULITACTCS 11 B O0TaCTH GOILIIMX KeCTROCTCl TCOPCTHYCCKME I DIKCICPH-
MCHTLILHLC [@HItBIC XOPolilo COTIACYIOTCH MoKy coGoii B npejienax Hkenepy-
MCHTATBHBLIN OINHGOK,

3. Jlan ropuwx nucor pasamune MEIRY  ORCHCDHMCHTATLHBMY M Teope-
THHCCRIME JLAUHLE HOJCC SHAMHTCILIO, 1o Toro  ske XApPaKTepA, uTo n nan
VDOBISE Mopst.

Honyl(euu’mc PC3YALTATIL YRALIBAKT 1l TO, MTO MAPHLY C yMCULUICHHEM
/RCCTROCTH OOPCAANNA TCOMATUNTIONO N0AH, KoTopoe ofyciabiuBaer ybesu-
UCHHC MUTENCHBIOCTIC KOCMIMIECKNUX
ayveit B MunnmyMe opesta ®opby- \M\‘W’\/\”‘V\n}\‘v/\f\/\/\/\
12 1A CPCUINX 1T MN3KHX 1UHPOTaX :
[8), no-maumomy, umeer Mecto
HPHHOC  MATODUCPIMTULIX  ACTHIL 2
of Coanua B MarnnTuoii JIOBYIITKE
sopuycryaapioro notoka  [6], xo-

TOPLIC HOILLLUOT Ha 3eM110 e ToaL-  §

Lo 1L BLHICOKHX NUHPOTaN, 1O N ro-
Do JHIGKe, W BLEILIBAIT nabmiotae - ‘ \N"\/\rw*——s.r\/\/\/\/\/\/\/\
MOC  YBOIRYMCHIC  HNTeNCHBIIOCTI

KOCMINICCRNX JIVTCH 0 OTHX IHpo-
.o 5
1ax.

Jlt mecacomnun  coaneino-
CYTOMIOL RAPHATNE MCTOI0M CKOIL- &
BHIAX CPETIHX € NCRIOMCHICM Tie-
IWKAHYITOCTCIT [1()] IH RaAKT00 7

I

cTanimm O BLLICSICHA COONCYHO- 7, ¥*.MW\M
CYTOUUQT  BAPHalsT  KOCMIYCCRIAX g

qyr . IA . e Y g 1o .

ayueii ¢ 14 no 30 apryera. Tak kax L
CTATHYCCKAS TOUITOCTE JIATHILIX KayK- 15 20 Ej 70
A0 CTARIUNT e JICT ROMOZKIOCTI Abeycm

OTICABIO HCCICIOBATL HX, MBI IPORC- Pae. 0

L OCPCTICHIT 110 JIOJNOTIHRIM Ao1aM
Amepurin (15 er). N (O erl). )
Faponnt (11 e1.) nno weTnpes aomaM  reoMarituminx  noporon  odpeaans:
ge=11 BeV, go == 19 BeV, g = 6.0 BeV, g, = 12,0 BeV.

Kpome Toro, Guunr ocpeanennr lannke  ¢onieuio-cyTotnoi  napRADAR
TGN s weex cwarornux w mmpotiy aon. PeayintaTel ocpeanenaa npa-
no;res wa pue, 3 (7--8). na voropom kpunnie 7—3 ofiomiavaior xo codne-
HO-CYTORIOI wapiain e oaroTnuix aon Asepmir, Aann, Epponwt, 4—7 —-
LB 30N TCOMArnnTiore nopora obpesanna (coorserersenno aa g = 1,1; 1,9;
B0 10 12,0 BeV), o wpnsan 8 — eyTortinlii Xo. ocpe;yienidii 110 BeeM cTan-
M Mupa. Dee oepeiuienipie (ammnse  nonepranch  rapMonnuecKoMy  ana-
Y,

Peayantatin rapyuonnueckioro anaansa  HokEaaknaloT, To: )

1. 1G. VT aciicTronad sutp oHI JIATCKIT NCTOYMIR COTHEYNO-CYTOMROI
mapuamnt, Jto caeiayer na Toro Pakta, 9ro aMnanTyau it $ha3u 1IA BEex dou
He OTJHNAITCN JIPYT OT JIPYTa.

2. MabaoacMuni comnr MakenMyMa Gasant Hepnoii rapMounk coanetno-
CYTOURON BAPHAIUNT T PARITIM. MACAM 1P TICPEXO]IC 0T MAILIX JKCCTROCTCH
ECOOABIHM KAk o IGL MariiTioii GYpi. Tak It ho BPEMA e¢ NPOTCKANHA
MOZRIHO 0GLHCHITL BIANCM MEHTIHOro 11011 3eMI0 I TPAEKTOPRIO KOCMA-
veckstx wactmit,. Conpanienne Takoi aaniicumoctit 1 no npeMa adderra Pop
OynI HOKQAMBACT, MT0, XOTA CHEKTP KOCMNYECKHX AYTeil ¢Tax Kecrie, BINA-

e MarTHoro noan JeMan faMertino ne ocanGio. Hapymenme avoil sasmen-

I « b4
MOCTH U ekoTopiiy oTteasnuy aneii (21, 22, 23.VIII) sMoxHo MORATSH. ccam



1996 M. B. Asanuxr, /1. 0. Jopuan u dp.

YICCTDL, 4TO B HTO BpPCMs aMILIATYIW NePBoil TaPMOHUKI COINCHNO-CYTOUNOIN
BapHALUHH 4HOMAIBAO YMCHBIHAKWTCA M HaliHOIATCH GOABUING CTATHCTIME-
ckfe pa3bpocw MakcumyMoB (da3. Boobme cacayer orMernth, uto aiech kap-
THOA JA0BOJILHO CIOMKHasA,

"3. Hapymenue ¢asosuix cooTHowenmii MCAY BEKTOPaMIl COAMCYHO-CYTON -
Hoii BapHaLHA B 3011aX €3 M g4 BO BTOPOIi JeHb Moc.1C Navyala MarHUTHHX Gypr
17, 24 n 27.VIIl 5o cpaBHCHHIO ¢ COOTHOIICHHAMII 10 HAYANA MAarHHTHBIX
Oypb NOKa3LIBacT, 4TO BO BPeMH HAXOMIICHHA JeMIl B KOpUYCKYAAPHOM
HOTOKe MOMBJIACTCH JTOKAILHLIN HCTOUMHE  alHA0TPOINHN  COONCHHO-CYTOUHO#
BADHALNH, CBASAHHBI ¢ ACHMMCTPHUYHLIM  HIMEHCHICM  HOPOra MEeCTROCTH
obpe3anus MarHuTHOrO Noa 3eMan. 3a Rech HCPHOL HAPYICHHE AMILITNTY,L-
WX COOTHOMICHIL Me:1y BeKTOpaMIl 10l HOPOra KecTKocTii ofpesaHmsn
HOKA3LIBACT, YTO CHCOKTP COJHCUNO-CYTOUION BAPHAILUIN PE3KO MCHAGTCH OTo
JUIA Ko THI0.

4. Cmementne (hasut BEKTOPOB 110C1¢ Hadada MartiiTHOIN OYpH K panHHM
WaCaM MOKHIO ODLACHUNTL JICHCTBHCM  MATUNTHIMN  HOJICH  KOPHYCKVIApPHOr)
NOTOKA, BIHAHMC KOTOPLIX ABJAACTCH PCIUAWIHM  BO  BPCMHA  HANOKIACHHH
Jeman » nem [11].

O. AHOMAILHOC YBCINYCNHE aMILINTYMd HCPBOIL FapMOHNKH  COJIHCYHO-
CYTOUMHOI BAPHAIMIN LTS HICKOTOPWX JIOJATOTHLIX i LIMPOTHHX 30H HOCIC HA-
yana MarnuTHbx 6yps 17 1 24. VI ofuacHAeTcs najiomeHRAeM Ha CONHETHO-
cyTounyo Bapuaumio HupekTa  BOBPACTANNA  HNUTCHCHBHOCTH  KOCMHMECKHX
Jydeil Bo speMs riaaBioil dasnl MarnHTHoil GypH, MAaKCHMYM Kotoporo Ha6mo-
naeTcA B 0j[HO M To Ke MMPOBoC BpeMA. AHH3OTPONMHAA 4acTh ITOro BO3pa-
CTaNMA TpeICTARIACT CYMMY aHOMAILHOII COJACHNO-CYTOYHOl BapHADMN H
apperTa, BLIABANNOTO ACHMMCTPHYHLIM HIMCHCHHCM  HECTROCTH obpe3anns
MariiTHOro HOAA JeMaw. .

6. Man nepuosa 21— 23. VI koria nabawaetes anomalinnoe yMeRuiue-
HHC AMIUIATYW LB BCEX 301 HOPOToB KOCTROCTH oOpesalinA, VTBepKIaTh
uTo-:mbo  onpe;eaennoe  satpyumTteasno.  BechMa  BoaMomno, uyrto 31ech
HMCCTCA CYNCpHOBMuIN PasiuiX IQPeRTOR. OTICINTL KoTopule APYT OT Ipyra
HCBOAMOMKNO B HANICM CaYUae,

Hoaygcunmii nume peayiantat 1 paia dPGeRTon Ko MINICCKRX aydeii
O CPABICH ¢ PEIYIALTATAMIL, NOIYUCHHLMIt B MUINIMYME COTCYHOI AKTHE -
HOCTH 110 JIANHIM #ecThoil KoMmonenTa ctanuuin Touanca [12]. 3ro moaso-
ASeT AKTIOTHTL, YTO NAPAKTEP BIANMOICIICTBAA KOPIYCKYAAPHOro MOTOKa «
MATHITHRM H0IeM 30MAN CYIICCTRCIIO HC OTIMYACTCH B MHHIMYMC H MaKCH-
MVMC COTNCHIION AKTIBIOCTIN.
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M. B. Aranus, J1. H. Jopuan, T. b. Ke6yaadse.
B. K. Kouasa, B. I'. Kopadie, A. M. Yxemusn

AHAJIH3 PRIA IOGEKTOB KOCMHUYECKHX JIYHYEA
BO BPEMSAl MATHHTHbBIX GYPb
NEPHOAA MAKCHMYMA COJTHEYHOH AKTHBHOCTH

B nepnoa MIT Gbi1 noayuen nekaounteasiio Goratuit MaTepiia no -
posoit cet crauunit. Ha ocnose sTHX lauuumx 6L nposeIcH psit lefi.il-
HHWX HCCIEAOBANHH XOPOUIO HIBCCTHLIX IPPEKTOB HOHHAKCHIN HHICHCHNBIO-

CTH KOCMHYECKNX JIYYCH BO BPCMA MarHNTHRX 6VpL i Gblj1a NOHATA NPHUIL-
111 PAINHYHEIX NPpOBHICH HIMCICHHS HHTENCHBIOCTH KOCMHYECKHX .1vueil
[1--3]. KpoMe Toro, 611 OTKPHT Pfil HOBHX, HCHABCCTHHX 10 MPoBeIeHIs
MIT. s¢pdextos KOCMHUCCKHX Ayyeil: BO3PACTAHHC HHTEICHBHOCTH KOCMHYeE-
CKHX Javucit nepea nadanom ®opbyviu-spdekra [4—6); mospacranne Huren-
CHBHOCTH KOCMHYECKHX .Jy4Yeil B MHHHMyMe 3p¢dexTa WopO6yila, BO BpeMi
raasnoit ¢asn MarHETHOR Gzpu [7—10). NMpoBoanancs HecacioBaHUA BO»
MYLUIEHHOA CONHEYHO-CYTONHOH BapHALIHH BO BpPeMs MarHuTHHX 6yps (11, 19],
a TakAKe HCKaxXeHHS 3PPeKTOB MarHuTHuHX 6ypb, ¢ 01HOA cToponbl, 27-1HeB-
neiMu Bapuaunamu {13, 14) n ¢ apyroii — B peayabTaTe HeAOBOCCTaHOBAEHH:,
nocire MOWMLIX MArHHTHHIX O6ypb (NO-BHANMOMY, CBR3AHHHX C BANIAHIEM
11-neTuux papuauni [15]).

Taxkuv 06pa3oM, HIMEHEHHA HHTEHCHBHOCTH KOCMHMECKHX .1y4eil B CBA3H
C MarHHTHHMH OYDPAMH NpPeACTABARIOTCA BECbMA CJI0XKHWM fBJ1eHHeM, 006y-
CAOBNIEHHBIN HANOXEHHEN PAAA PAMIHYHLX No cBoefl npupole 3dhdeKTos:
OTpaMeHHe H YCKOpeliHe KOCMHYECKHX YacTHU or NepelHero ¢poiiTa kopmy-
CKY.TAPHOTO MOTOKA, PACCEAHHE YAaCTH'l H BLITANKHBAHNE RX HAMarHHYeHROA
N.1a3MOH; CVILCCTBEHIILC HCKaXeHHs MariHMtocdepn 3eMan B pesy.brave
B3aHMOJEHCTBHA KOPMYCKY.1APHOro NOTOKA C F€OMAarHHTHBIM N0.ICM; NOABAE-
HHE HHIVUHPOBANNBIX 3.JEKTPHYECKHX Mo.efl H aHH30TPONHOr0 PacCesHHA
KOCMHYECKNX .Ty4eR MariHTHHIMH NMOJIAMIL, NPHBOIAWHMH K CVIUCCTHCIHBM
MCKaXeHHAM HOPMa.1bHOMl alH3OTPONHH KOCMHYECKHX .1y4eii; YCH.IeHHe in-
TEHCHBHOCTH 1eHCTBHA NOTOKA HeoAlopoaHocTed Maruntiwux noaeii or Coan-
11a Ha raJaKkTHYeCcKHC KOCMHYeCKHe .1V4H, NpHBOAAULIC K VciticHino 11-1eT-
HHX BapHaUMii H 11€10BOCCTAHOB.IEHNIO HHTCIICHBHOCTH KOCMHUECKHX .1yuef
noc.1e MowHuX 3¢dekTos Popbyura.

MpeicraBasiecr wurepec Hec1e108ath Bee 3To Mitoroo6pasne s¢pdekrtos
479 MarsuTHelX 6vpb pasnoro THNa B MakcHMYMe H B MHHHMYME CO.JHeu-
Hoi akTuBHocTH. [lono6Has 3anaya AAA NPOW.IOr0 MHHUMYMA COJHEYHOI
akTHBHOCTH 1954 r. cBfi3aHA ¢ H3BeCTHHIMH TPYJIHOCTAMH, TAaK KaK NH pac-
n0/arajqH TO.1bKO AaHHLIMH MO XKeCTKOA KOMMOHeHTe H B 3TOT NepHoa Gul.no
Ma.10 3ppeKTHBHHX MaruuTHeix 6ypb. [lostoMy Hccaenosanue 3¢dexros
MarHHTHHX Oypb B MHHHMYMe COJNIHEYHOA AKTHBHOCTH Mbl NpeanoJaraew
nPoAOIKHTL Ha MaTepHane MICC.
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B NCPHOT MAKCHMN Mi CONNICHMIONL aian oetn MATCPHAION a0 10 1e MK
OBLI0 10CTATOMNO, OANAKO LLOBOILIO i T 110 OCTOMHINAOCE TCM, 4TO MAT-
HUTHBIC GYPH I COTHCUNBIC DCIEUIKI ¢ 1 LB UL IPYT 38 APYTOM uepes cpas-
HNTCTBHO KOPOTKIC NPOMEKN TRIL BPCMGITE TAKIM 06PAa3OM, 4TO OOBYHO BO.-
HILKana CyYTIePno3nUns MIOIUN #ARICHIL OT pasHbiX Oyps.

B aannoit pa6ote Mbm 1poBO:LKM a11AIM3 NO MaTepuadaM H1a610aenHl
MipoBoil cetu ctanuitii B nepuoa ¢ 19 no 31 okraGps v naem BOIMONKHY W0
HHTEPNPCTAUNIO PARINMUBIM IPPCeKIaM 11a OCHOBE AHHAMHMECKOR Moze.1M
MOAY. IMUHOHHEX 3bderton Kocmuyeckux aviaed [15) Iru pesvavrarel mu
CPaBHNRUCM € NOJYuCHIBIMIL B pabote {26] 118 npoweawero MuHHMYMS COA-
HEYHOIl AKTHBHOCTH MO JaHnkWM Ha0Ti01eHHlt B TOHAHCH,

1. MATHHTHAR N COTHEMHA S AKTHBHOCTL B OKTREPE 1988 r,

Coraacno damuiy [16. 17), ¢ 8 no 21 oktuGpa 1958 r. MarMutHoe noae
3eMant 60 20BOALHO CIOKORNBIM. MuposuX Martntiex 6ypb_ e Owi.io,
OTMCHLTHCL TOABKO COAA0WEC MATHUTHIC Bo3MVILeHHA. 22 OKTROpA 8 3 wa.:
15 mun wauanace nepBas GoIbWAR MATHNTHAA OGyps € BNCIANHBIM Ha-
yanoum. MarHutHas Gyvpst sakondmdacth R 9 wuc 23 okrabps, Oua nMeaa
TPH aKTHBHEIX Ncpuoaa: ¢ 16 no 24 vac 22 okra6pa; ¢ 14 no 20 eac 23 oxral-
pa. ¢ 8 no 24 wac 24 ok:nGps. Bropaa maruiutnas Gyps ymepcexian, ¢ 8o-
CTCNECHHBLIM HAYaAI0M 1104a.1acb B 13 wac 27 okrnGpsa M 3aKkoHuK.1ach 8 17 ear
31 okraGpa. Ona nve.1a 131 axTHBHLIX NepHoia: ¢ 17 no 24 wac 27 oktalng
¢ 7 no 19 wac 29 okta6pA.

Qanaxo, coraacno tannwy [18), 8 3107 nepuot. ¢ 19 o I oxratipa
1958 r., HMEeNH MeCTO yeThiPe MATHHTHHE Oypu ¢ BuesanHMM HANAAOM: Bep-
pag vMcpennas 6vpst nauaiacs 22 okTaGpR B 3 wac 15 mum n raKoHuMIach
23 okTaGpa B 13 wac; nropas vvepennas 6vpa Hasanace 24 oxralpa 8 7 wac
31 mun w 3akonunaack 25 okTHOps B 11 vac: TpeTeR Ma.1an MarnHTHas Gype
Haya.1acb 27 okTabpa 8 15 vac 23 Mun n 1akeHuMAach 28 oktalps n 4 wac
H. HAKOHEU, YETBEPTas VMCDCHHAA MarnuTnan Gyps navaaace I8 onralpy
B 6 wac 50 mun 1 3axonunaacL 28 oktadpa B 15 wac.

Taniuua o
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B 1o e npevst B cooGuientin no Marmimoi aktusioctn {19 yvkaswna.
IOTCA TPH MarHHTIILC 6VPH ¢ Biesannwy navaton 22, 24 4 27 okra6pa. He-
flocpeaAcTBenHBil npocvorp  MaruutorpavMm B MILUTB nokaawpactr, uto
creaver OT1aTbh [IPelNoyTeNniic KJIAacCHMUKAUMN MATHNTION aKTHBIOCTH »
okTs6pe 1958 r., npunoimoit B paBore [19]. Kak Mul yBiuanM nuxe, aanine
NO KOCMHYECKHM .1VUaM, NO-BILLIMOMY, TAKAKC e NPOTHBOPEYAT »TOf K.1ac-
CHPHKAUHH.

lockoabky Maruntiuie 6ypi B TpeTheil Ackale oKTabpa 6bian ¢ BHC3an-
HRIM 11242.0M, TO HX CI€1VCT CRA3aTh ¢ XpoMocdepibiMi BCNBIIKaMH Hd
Coanue. B ta6a. | npuseicnud aanpnie o BCAKINKAX H YKA3aHO, ¢ K3AKHMH
MATIHTHRIME GYPAMH 1IIX MOKNO cBa3ath. 13 970l e Tabaunue npuselcnu
Adnnke 06 aRTHBILN 0OICTAN, B KOTOPLIX [TPOI3ONLTH VKa3allHBle XpoMo-
cepnuie nenwttkn {20, 21].

2. OTBOP JAHHLIX MO KOCMHMECKHM JYHYAM

SLas wecaeonanus Gus srcnoansosan Mmatepuaa 44 cranunii (57 npu6o-
pon) [25]) 3a nepnog e 19 o 31 oxkradpa 1958 1. Matepuaa npeacrasasa co-
60l 10D IBVNEICORBIN JHAUCHIGE INTCHCHIIOCTI KOCMIMCCKIUN 1vue,
Hcnpasaennux Ha GapuMCTpPHUCCKHIL IPdeKT.

Jaa nccacnonanns »PpGORTON MATHHTEWN OVPh B KOCMIYECKHX .1v¥ax
GBI NOCTPOCIIBL IPAGUIIKIE HIMCHCIIE HUTCIICHBHOCTH KOCMHMCCKHN 1vueii ¢
19 1o 31 oktaGps 1958 1. 118 neex crauint 1 BeeX KOMNONCHT. 3TH rpa-
OUKH CTVKHAN, € 01101 CTOPOUL, 1151 IVICIHIE HIMCHCIIS HITCHCIBHOCTH
CO BPCMCHEM i, € JAPVIOI CTOPOHLL NHCNOAb30OWLTHCE 1181 OUCHKH Ka4ecTBa
maTtepnana. Kpurepuem otrGopa MaTtepHaia C.iyXKHIH  OTHOCHTCIBUAN  NC-
APEPHBHOCTD JAHHMX H HAJHUYHC 110,106HA X012 HHTEHCHBIOCTII KOCMHUCCKHX
Ayyefll Ha 1aHHOK CTAHLHH 110 CPABNCIIHIO C MUPOBBKM X0.10M.

3. OCPEAHEHHME KPHBLIE
MIMEHENNA MHTEHCHBHOCTH KOCMHYMECKHX NYMER
M OGINER JAKOMOMEPHOCTH

Y106l NOBLICHTL CTATACTHYECKYIO TOHHOCTh 11a6alo1eniii 11 BLEACHNTL
obuie JaKONOMEPHOCTI, MEl NPOBETH OCPCHCIe LaHRMX ¢ 19 no 31 okTHo-
pa 1958 r. caeavioutny o6Gpaiowm.

Ha puc. | npuseacnn ocpeineniue KpHBbic X0 HITCHCHBHOCTH KOCMit-
WeCKiHX .JIy4ef Mo BCeM CTAMILIAM MHpa.
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Puc. 1. Ocpeanetiiuie KpPHBhe XOAS WNTENCEBHOCTH KOCMMYECKHX .ayued
¢ 19 no 31 oxta6pa 1958 r. no mcem cTaHuUHAM MHpa
§ = no RaNHuM HeArPOHNME MOMHTOPOB (BE°M CTINUNIM NpHAACTCH olnHakobull pec),
wucao cranguidl 4 = 44; 3 — no KanHuM BeATPONRMX MONWTOPOS Ha YPOBHC MOpx, n = 36!
3 — 1o JannsM HeATPOMNMR MONMTOPOS WA YPOBHE rop, n = 8, ¢ — NO JaNNHM xyOute-
CHNX TeAECKONos, M == 11: 5 — NO KaHNLIM NOUNISUMONNMX XaMcp, N = §



Ha pue. 2 npuneienn ocpeaneiiibie Kpike Xo01a WHTCHCHBHOCTH HORT-
POHHOI KOMMOHENTH NO a3laTcKoii, eBponefickoll  aMepHKaHCKofl aoarot-

HBIM 301HaM.

v
Ha pic. 3 npuneicnt ocpelticnibe KpHBBE X012 WHTCHCHBHOCTH HeAT-

poHHOI

KOMNOHEHTH KOCMHYECKHX le‘l(‘l'l

No BCeM BhICOKOWHPOTHHM

CTANNNAM It N0 BCCM CPENCUIMPOTILIM 11 HIBKOUNPOTHHM CTAHIMAM MHPA
(01 0 10 H0° reoMarHNTHOI WHPOTH).

Ha pic. 4 npuselcnn Heko-
TOPLIC KPHBLIC HIMEHCIUHA HITCH-
CHBIIOCTH KOCMHUECKIX .Tyuyeil no
JAailbM - HEHTPUHIION KOMMOHEH-
TH 1O OTICILULIM CTAHUHAM, D
3aBHCHMOCTH OT TOrv, Kak BHpa-
*eno navado ypdpexta Gopbyua.

Ha puc. 5 nokasano namene-
Hie  Kp-HiLlekca  MarHHTHOro
noast 3emai no [19].

M3 paccmoTtpeHHus  piicyHKoB
MOXHO CAC.1aTh C.1€.1yIOIIHC BH-
BO.1LI.

1. Bee
BlHC3aNHBIM

MmariiTHae G6ypH ¢
nava’tom 22, 24 wu

Puc. 2. KpHBneE H3IMEHEHHR HHTEHCHB-

HOCTH NCATPOHHOR KOMNOMEHTH KOCMH-

YCCKHX A1y yefl N0 J0NTOTHHIN 30HaM A3HN

Esponu it AMepHkH ¢ 19 no 31 okTa6pa
1

958 r.
@ — BAIWBTCKAMN 30M8: 1 — ann
ncokoropuofl  ctanuwm Hopuwypa: 2 —

OCPCAHCHNAY KPHBAR MO AGHHLM HEATPOHHWIX
MOHHTOPOB A3MH (BCEM CTaNUHHM NPHRACTCA
oIMNaKoRWA  BEc), WHCRO cTadumA n = 4
J — ocpeqiicunas KPHBam no  AannuM Hel-
TPOMIIEX MONHTOPOB A3HH 11d YPOBHC MOPH,
n =23, 4 — OCPCUCHHER KPHBAN NO JAHEMM
NCATPONNBX MOMHTOPUB  ABCTPaaHK, n =3
—c¢cppone Acxkanr 3ona:
HeHUas KPHBAX MO ANNHBIN HCATPOHHMEX WO-
Hutopos Emponbl (mceM cTaMyHAM APHRACTCH
OAHNAKOSLIA BEC), WHCAO CTAHUHR n = 18;
2 -~ OCpCAM eHHA# KPHBAA N0 AaKubiM ned-
TPOHILX MOMHTOPOB BHCOKOTOpHHX cTauuwi
Mouuuykud LUint w Lyr-llnutue; J — ocpea-
HCHHAS KPHBAR MO AAKHLE HCATPOHHHK MO-
uutopos Esponu Ha yposHe Mops. n = 9.
¢ — OCpCRHENH@s KPHBaA N0 AalHHIM  Weh-
TPOHHEX MOUNTOPOB AQPDHKH Ha CTAHUMAX
Makepepe W XcpMaMioc, 5 — AAH  BHCOKO-
ropHofl cTanmuu Makepepe
e—AaMEpPHKAaHRCKAR 3JoWa:
pCAHEHHA N KPHBAR NO RaHwinWM ueATPOHEMWX
uonnTopos Cencprofl Amepuxu (scemM cTam-
uWsM npuxsercH oxmnaxosmdl mec), wwcAo
cranunit n = 12; 2 — ocpeANcRRag xpupan
no AanuuM NeATPONHEX NMONNTOPOB BMCONO-
ropraMx cranuui Cyaspyp, Bawmurrou n
KaaliMaxc; J — ocpeRHermam xpHsas no
AaHnnM HeSTPOHHMX MOBMTOPOB Cesepuod
AMepEXE Na YPOBEC MOPN, A = 9, 4 — oc-
peanesNag KpUBaS 0O XaRRMN nelTpoBaMX
wmonmtopos Yamxa#o ¥ Pmo-ze-)Kanelpo;
5 — pAm BMCOKOropNOR cTaunuu Yauxalo

1 — oc-

1 — ocpen-
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Puc. 3. Ocpeanchinie KpUBLIC X018 HITEHCHBHOU T H Hedipoy-
HOR KOMMONEH I KOCMHYECKHX Ay4Ch ¢ 21 1 24 OKIHGPS
1958 r.
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Puc. 4. Kpunsse nsasesernn NHTEHCHNBMOUTH KocuddeckuX ayded ¢ 21 no 31 oxTuGpa 1958 r.
NO ASHHMM HEATPORHOR KOMIGICHTH 11U OTACIBUMM CTAHUNNY

Q.= M:19.4.0 spdenra Goplywa T0POWO BMPARCIG H! COBIALICT ¢ H 194108 Naruntnofl 6ypu- | — Pewas
wr-Bed. . — Tyae: J — Hawunrron; ¢ — Mipuucon; + — o8 Ne@ica; ¢ — Jlosaon: 7 ~ Moycon. 6 —
228800 Mdcuts Goplyms nckameno: / — Lepmran, 2 — RIAMAKE, o - Manepepe, 4 - Nepuaduc,

$ — Yaunafo. 6 - Aamr-Ara; 7 — Hopuxypa
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Puc. 8. Hsneuenne Kp-naexca marunthoro noin Jemiu no [19] sa nepmoa
c 19 no 31 oxTaGpn 1988 r.
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27 ORTHOPA wi. BHIOTCN IPGYCRTIMHWMHI (M0 nanGo1ee NUPOWIO FORD e o
PCARCHIBE LPHDAH AL CPHKAHCKOI 3onul, pie. 2, ).

2. Tpyano onpe1eanTs npouib HIMCHCHIA HHTCHCHBHOCTH KoeMceK.g <
Jyaeit (ocpeanetiibie KpHBhe X01a HUTCHCHBIOCTH HeRTPOUNON KoMuOCeHTI
KOCMIMCCKIN aydedt o qoarotneiy sonay Nanw, Eapoun n Astepixay noa-
IWBAIOT PAdNbIl X01), 4TO, MO-BILLIMOMY, MOXKHO OO LHCHHTE HATOACTHe
PALA PAITHYILIN N0 croeil NRUPote 3PGERTOL: BOIPACTIIUNCM HITCHCHIIOE M
KOCMHUECKHN Iyueit n MunisyMe sdperta EHpyiga so speMu rianioi
i MarHuTHolt 6y pit, nadoxkenneM spgekton Sopbyviua (22, 24 u 27 ok-
THOPH) . RCPOATHOCTLIO HONANLNNA YACTINL OT \POMOCPCPHBIX BCNLIWCK W T, 1.

3. Xor ocpeancinsie Kpiunbie X011 HNTCHCHBIOCTN HCRTPOUNOI KOMINO-
HCIITBI 1O BCCM CTAHIHAM MHPA HE MOKIGBAIOT 3PPCKT BOIPICTANKR Nepe
Havatom @oplyw-cnata 22 okTA6PR, Aamnslii  IPPCKT nposmanercs  na
OCPCAHCHHEIX KPHBLIX NO 10AIOTHRIM 30HAM AMepHKi # A3un (cM. pHc. 2, 4,
noapofHee cM. HIIXC).

1. Bee ocpeancuiue kpunse puc. 1—4 014eT.IHR0 BHpAXaAWT BOIpaCcTa-
HHC HHTCHCHBHOCTH KOCMHUYCCKHX .1vuefl B MHHHMYMe 3¢dexta Popbyina no
BpeNA r1anHOR Pa3nl MarHUTHOR GypH 22 okTabGpa.

5. Ocpeanennnie KphHshbie X012 HHTEHCHBHOCTH NHCITPOHHOR KOMOOHCHTH
M0 BCCM BLICOKOWMPOTHLIM CTANLUHAM MHPa (puc. 3, Kpusam /), a Takxe no
OTC.1bILIM BRICOKOUNIDOTHRM CTANUHAM (Bbilie W) reoMe HHTHOR WHpPOTH,
PHC. 4. d) NOKA3ILIBAIOT, YTV B 1AHHOM C.1y4EE PEIKIE NOHHKCHHC HHTCHCHB-
HOCTH ROCMUYECKHX JVHER COBNAlAET € HAYAN0M MATHHTHOH OvpH. B 10 A0
BPEMS UCPCANCHNbIC KPHBWE MO BCCM CPEIHEWHPOTHHEM H HHIKOWHPOTIB M
CcTaHWNAM MHpa (puc. 3, xpuBas 2), a TaKkxe MO OTIEAbHHLIM CTanunsm (o
0 10 50" reowarnnTHON WRHpoUTH, puc. 4, 6) NOKa3LIBAKOT, NTO B 1AHHONM CaY-
yace irauao shp@exta Poplyiia HCKAKCHO MO CPABHCHHIO ¢ HAYAIOM Mar-
HHTHOIIL Oypu 22 okTAGpa. CKazaHHOe MOXHO, NO-BHAHMOMY, OOBHCIHHTL
c.1eaviomHy 00pa3om: BO BpeMs MArKHTHOR Oypu 22 oktalps oaHoBpCMeH-
MO ZCHCTRVET 1BA MeXahrava: sdpdext Soplywa H »PpPext nosulwenns 3a
CYET VMCHBLIICHHR FeOMATANTHOrO NOPOra (BO3IPACTAHNE HHTENCHBHOCTH KOC-
MHYCCKHX IVYCH 32 CYCT FTEOMATHHTHOrO NOINA, KAK HIRECTHO, BWpaXKeNo cIa-
60 112 BLICOKOWHPOTHLIN CTAHUHAX, & HA HHIKNX IUHPOTAX BHpamexo Gonec
OTYETIHRO).

6. Ocpe1HeHHbiC KPHBBIE O AGITOTHOR 30He AMepukM (cM. puc. 2, 4) no-
Kaihital0T PCIKOE BOIPACTAHNE HHTEHCHBHOCTH HEATPONHOR KXOMNOMeHTUJ
KOCMINIECKHX ayueil 24 OKTRGPR. ITO HHTEPECHOE ABNCHHC MONHO, NO-BHAH-
MOMY, CBA3aTh ¢ NnonalanHeM wacTHu or scnumex. Hexoropywo aeam sroro
éue.w-wunu MOXHO MPHINHCATb PEIKOMY YMEHBUICNHID MATHHTHOTO NO.IA

eMIN.

7. Kak nokassisaet ocpeanennas Kpusas no xo.arotiod souwe Esponu, 10
Hayana marnutHodl 6ypu 24 oxTaOpn HaBa0AaeTCR peIKoe BOIPACTAHHE MN-
1€1ICHBHOCTH HeATPOHHOH KOMNOHEHTM, YTO, NO-BHAWMOMY, MOXHO OGBRCHHTS
3¢PeKTOM a1b6€10 OT NOTOKA, BL3BABUIEro MarHWTHY© Oypio 24 oxtalbps.

4. DOIPACTANNE NUTENCHENOCTN KOCANYACKEX AVSEA
REPEA NANARGE NMATNNTHOA SYPN 22 OKTHEPR 1988 r.

B paGorax [4—6) 6n.10 oTmedeHo, 4TO Ha NoxasAnlleN BoabUiNKCTBE
cranunfi Ha6moaa.1och HeSoasinoe (20 3% ) nopMuIeNNe HHTCHCHBROCTHE KOC-
MIUCCKHX AyYeR NENOCPEeICTBENHO Nepel HaYa. 10M MHOTHX MATIITHHEX 6\-!».
Buao MOKa3aHO, YTO ec.1H A1% OTHOA CTAHUHH 3TO BOIPACTAHKE MOXKIO
6hi.70 NPHNHCATh CTATHCTHYECKOA PIYKTYaUMH, TO 118 COBOKYNHOCTH HC-
CKO.IbKHX JNECATKOB CTAlLHA STa BO3IMOXHOCTS 2GCONIOTHO NCKANONAETCH. M
BpA1 JH MOTYT ObiTb COMHEHHN B TOM, YTO STOT SPPexXT peaneH N HOCNT Mi-
poBoii XapakTep.
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Puc. 7. 3ppexT BOSPACTZHER HHTEHCMBHOCTH
ROCMNSECKMX Aywefi 3a nepuoa 20—22 oxTalpa
1958 r. nocae BRERCHMSN COOTBETCTBYIRIMX 0O
npasok
Amepunancuas dous; /| — Cyaspyp, 2 — Yuxare,
3 — Yauusho, ¢ — Bepuas; asmsrcEan 3088}
5 — Maxany, 6 — Cannopo; espomelcuan dola:
? — Térruuren, &8 — IOArdpay-Rox, 9 — Maxepe-
pe; cTPeaxamM 0GO3NARCHO Navaro MarmsTsod Sype
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B nacrosueii padote Mt necacyen sddekt aoapactanis LT} (JTINTTIIL
CTH_KOCMUUCCKUN avyeil nepet Marnntuoii Gvpeir 22 OKTaGps 1958

10T 3hGeKT YIKE OTYCTINRO Bulen i3 HOKOTOPLIX OCPCTHCHININ  Tpa-
¢uKon, npusercunx uHa puc. 2, a n . PaceMmorpum 1ot sddent noa-
pobuee.

HToOB HaliTi a MmanTyYIV BOIpacTaIng, 1 KaXK 106 CTANINT OTWCKIAA-
A0Ck OTKAOHCHHE OT cpetnero 3a 18, 19. 20 oktubpa 1958 r. 3atem onpeie-
\18.74Ch COTICHNO-CYTONNAN KO 32 3TOT He nepuod. Hopumaasuwii ypoBetin
3a 21 oktabp4, Kor1a a6 1aacs 3¢ dexT noBLWenNa, N1aX0HACH creayw-
UM 06pa30M: OCPCLIIACL NNTCHCIBHOCTD KOCMUMCCKIX aydeil 3a nepuo.y
0—14 wac muposoro Bpemenn 21 OKTAGPA 1 npeionara1och, 4To 3TOT
YPOBCHbL HITCHCHBIIOCTH COXPANH.ICA GBIl B TCUCHHE OCTAIBHOI YACTH CYTOK.
et Obl e 6bL10 sdpekta nospactanus. [Mocde »Toro ms 1annwx Ha-
6moacuni 3a 21 oktabps  ununTadach cpellisist  coddiletio-cyTounas
HOIHA 332 HepHO 18--20 OKTHOPA M nANOAMTACE M KamIoW CTaHuHi
AMIHTVA BospacTanist (8 % OT CPELICTo 3HAMCHUY HITEHCHIHOCTH, CM.
Tab.a. 2).

Kak Bitmo 13 ta6a. 2, MakcuMaabinit 3QPCeRT  Boapactanna  na6.no-
AQACTCH B AMCDHKIHCKIIX It SE3HATCKIX 306N, TOFL KAK B CRPONCHCKOI doHe
nikakoro sdexta (puc. 6) ne nabawiacrea (3dpdexr BO3paCTallHA Melb-
e 0,3—0.5% neb3n cuntath  peadbiibM  H3-3a NATHUIN dAVKTYaUni
HIITCHCHBIIOCTIE CTATHCTIINCCKOTO NapakTepa).

Miponoe  pacnpeicicine spdekta nopacTgHus nepel HauaoM Mar-
HUTHOIT Gypu 22 okTubps 1958 r. upuncicio na ‘puc. 7. Ananoruynoe
Hecaeosanie 610 NpoBeACHO LI XKecTRoil  KoMilonent  (taba. 2 o
pic. 7).

SPPCKT BO3PACTUAHHA MOXKHO OOLACHHTH COrAacko Moiaea [4, 5), b Ko-
TOPOR NMPeAno.1aracTcs, YTO OH BO3HHKACT Neped HavaaoMm PopGyw-sddek-
Ta H3-32 OTPAXKCHIA H YCKOPCHHA KOCMNYECKIN .vyeil oT nepeainero Gpponta
KODNYCKY.TAPHOrO NMOTOKA, HECYLWLETro VYCHAEHIIOC MATlHTHOE Mo.c.

5. BOIPACTAHME WHTENCHMBMNOCTH KOCMMMECKMX AYYER
B0 BPEMS TAABNOR SA3M MATHHTHOR SYPH
22 OKTAGPA 1958 r.

Marepiadom 118 Hecoe10BaliA BO3PACTalNNA  HHTCIICHBIIOCTH KocMM-
YeCKHX 1yucii BO BpeMsi r1aBioii pasu MaruuTioil 6ypu 22 oxktabps 1958 r.
CANAKUIN IBYXUACUBIILIE 3NAUCHIST HERTPOH IOl HHTCHCHBHOCTH Ha MHPOBOIi
CETH CTAHUNA (McnpaBaeHHbie Ha GapoMcTpuueckuit 3¢pdext) [25). Bua npn-
MEHCH M(TO01 06paloTKH 1aHNBIX, H310KeHHHA B paboTe (7). Duau HafacHu
AMILTHTVIB BO3PACTAHNA HUTCHCHBHOCTH KOCMHYCCKHX JydeR 1A KaXaoii
cTanuud (ta6a. 3). McToa HaxoXIcHHA aMIVIMTYAW BO3PACTAHHA OMHKCHI-
BAaeTCH HHXKe.

B paGote [22) npu nomowH KO3pPHUHEHTOB CBA3H Ol TCOPCTHYCCKH
paccudTan I8 MarHHTHeX 6ypbs c pasinunuMH AH 3bdekt pospactauus,
0GVCI0BICHHBI  VMenbllenieM reoMarnutioro nopora. Hcnoassosas 1pa-
GuKu paboTh {22], Mbi NMOCTPOMAH OXKHAAEMbWA XOA HHTEHCHBHOCTH KOCMM-
geckuX J1vueit Bo Bpema Popbyui-cnaaa.

Kak n3BecTHO, Bo BpeMA MaritHTHuX Gypb 11a6J1023€TCA OAHOBpEMEH!OD
Kak N.1aHeTapiioe NOHHXKEHHe, TaK H BO3IMYULEHHAR CO.NEYHO-CYTONHAT
BapHaUHA MHTEHCHBHOCTH KOCMHYECKHX .1yyeil. UtoOm onpesesuts yBC.1H-
YeHHe HHTEHCHBHOCTH BO BpeMs TI.1aBHOA (a3l MarHHTHoR Gypw, Heobxo-
AHMO B IKCMEPHMEHTaAbHHWX AAHHWX Y4ecTb BIAHAHWe oOoMX ¢axTopos.
Bausune PopOyl-cnajia HaXoAUM METOAOM CKO.IbIALLHX cpeaHux. Kpusyo NaE-
TEMCHBHOCTH, BHIYHC.TEHHYIO 3THM METOI0M NO 1aHHHWM HabaoaexHi noc.1f
KOHa YBEJTHUYEHHS HYTEHCHBHOCTI, 3IKCTPAlOHPYeM Ha MepHoA, Trac
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Fabauwg 3
Aunutyn BO3pacTanus MHTCHUCHBNOCTY HOCHNNECHNX aAyweld u TeOMATrnG Tl Bopor
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Depxan . . . . . ! 4.5 3,0 - Jlouaon . 2.5 4,9
JIHHKO LK 2.4 i 1,8 _ XepcTmonco . 2,0 A8
Yukaro . . . .. 1,8 3,2 Térrumren . . . 2,5 5,3
Orraba . . . . . 1.4 2.7 L 4,0 4,7
Aun-Pupep . . . 1.6 , 3.6 illyr-lllmm.le 3,4 8.3
Tvae ... ... 1,0 3.4 | Xepuannw 4,9 4,1
Cyasdyp. . . . . 1,4 0,5 | Maxepepe . 14,9 3,3
Kaafimaxe 3.2 4.7 Moycon . . 1,2 3.4
Bawuurron . . . . 1.4 1,7 L 15,2 3,0
Pno-ge-aneitpo . . 11,6 3,0 Bearmurvon . 2,0 3,5
Yaukado . . . . . 14,3 3,9 Axmasafiey . 14,2 3,0
Mépuncon . . . . 1.4 4,2 fimyrex . .. 1,8 50
Yncaaa . . ..., 2,1 3,0 Koaslixanan 17.4 4,2
elvac . . . ... 2,0 ' 3,7 ' Hopaxypa 9,6 3,8
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Puc. 8. HaGno1aenoe BOIPACTaKNE MMTEHCHBHOCTM HeATPOHHOA KOMIMUNENTM! KOCMNWECKAX

weil, cun3annoe c MarnuTHOR Oyped 22 oxtaGpa 1968 r.. B HAXONACHEE NCTHHNOTO BOSPACTENNS
10 2aKHUM U2 ypoame wopa (a)  ua yposue rop (6)

1 — nelnwgacuue yseauschng, 7 — asGANAGNME NOBANMEHNS; I — NOPMaALNMC SONANIEEN

Hab.ax naetca po3pactanne. Buuutanne 370 KpHBOA H3 1aHNLIX HaBaDAeHHA
no3soaseT ocBo6OINTHCA OT BIHSHHA Nepsoro ¢axropa. [oppasxy na anao';
MaJbHYIO CYTOYHVIO BADHAUHIO BBOAHTL, NO-BHAHMOMY, He CACAyeT, nx.:u.
ee aMIAHTYAa (CM. HUMKE) HAXOAMTCA B Npeaeaax ommbox xax sncnepl“ "
Ta, TaK ¥ OWHKGOK, BOJHHKAIOULKX BPH BBEACHNM NONPABOK HA NOPMAAX m’; °
6ypro. Kpone Toro, 24 ox1afpa B 7 wac naguHaercs c.nenynm:l Marus o
6yps C BHE3anHBIM Haya10M, TAK YTO AMR OmpeAcsenas bo3uymennod 4
TOYHOR BAPHALMH OCTaeTcA Beero nepwoa » 20 esc. Bo lpen.m“ qnu‘ .
TC.TbHO KOPOTKOTO MepPHN1a HHTEHCHBHOCTb DPe3KO BOCCTRHABNSECTCR



HaliTH BOIMYLIENNYIO COTHCNNO-CYTOMIVIO BAPHAILNO ¢ A0CTATONNON TOMIIO-
CTBIO 11C NPEACTABIACTCA BOIMOKILM  (MOKNO Tiflllb  OMCHHTE BEPXINON
Tpanily aMnanTyiW — ona cocranaser 0,4—0,69%,).
Hekalouan H3 skcnepHMenTa blibiX 1ainBiX CKOIb3IRILVIO cpeinon, 1a-
XOIHM AMILIHTYAY YyBE.IHYEHHA HHTCHCHBHOCTH. JL19 1AXOMKICHHH HCTHHNONO
YBE.THUCHHA HUTENCHBIOCTH BBOMM MONPABKY Ha NopMaiLhyio 6ypio.
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Puc. 9. Hctuuno e BO3PACTANNE HHTCNCHBHOCTM KOCNHUCCKHX JTyyefl 22 OKTRGpn 1958 r.
NO AAHMLIM Ha ypoKHe NODR (a) M 11a \ ponie Top (f)

Kak BHAHO K3 pHC. 8 # 9, MaKCHMa.TbHAR aMMLTHTY.1a BO3PAcTaHHA paBHa
5%, munuManvHan 3%. Anu3OTpoONnHam 4acTL CoOCTaBIseT OKodo 2°..
MakciManbioe 30aucHHE aMILUITYIW HPHXOINTCS Hil CTAHIMIO ¢ Sitcpricil
oGpezanna B6auan 4 bas.
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Puc. 10. Ocpeanesnan kpusas usmenenms H-coctapaswuiefl reovarnitroro noas c 19
no 28 oxraGpsn 1988 r. no Aaupmn ctanumft Tawxent W Kaknoka

Bpesa Havana MarMuTEMX OyPb 0G0O3IHaNERO TPEYroIbHUKAMK

ABTopui pabor [7, 22—24] npHwaH K BLIBO.1V, YTO BO3pacTaHile iIHTCH-
CHBHOCTH OGDBACHAGTCR TCM, YTO BO BPEMA MariHTHOil 6YpH YMeHbllaercd
XKecTKOCTb O6pe3aHHs reoMariHTHOro no.f, a 3TO, B CBOY OYepelb, Bhidbl-
BaeT yBe/HYeHHEe HHTEHCHBHOCTH KOCMHYECKHX J1Vued.

Hcnoabays pesyavtaTthl paGoThl [22], Mu nmOCTPOHJAH BpeNeHHOIl X031
oxin.1aeMoro 3¢pdeKra BO3PACTAHHA I8 KaXI0A HH3KO- .1 CPelHeWwHpol-
Ho# craHuuu 22 oktabpa 1958 r., koraa AH = —250 y (puc. 10).

Tak xax s¢p¢exr BoapacTaiHAa HMeeT NPOTHBOMNO.I0XKKHOE Hanpas.ieHie,
yem spdexr Poplywa, T0, HCK.1I04aA HI SKCMEPHMEHTA.IbHOA KpHBOil Hali-
AEHHYIO KPHBYIO BO3DACTaHHA, 11ax0oAHM dopMy KpuBOit 3ppexta Poplywa
(puc. 11). U3 kpueux BHAHO, yTo PopOyw-noHHKeHHe HA BCceM 3eMHOM

-‘.———-‘. a o - — . s P



WAPC ANNIACTCA 0 IHOBPEMCNIO.
Ha:mume sddekta nospacranns
8o npenms raannoil daau ekaxa-
CT XOT IKCNCPUMENTATLHOM KpH-
BOIL. 11 COXLACTCR  HuctatacHIte,
uto Qopbyw-nounKene navma-
CTCHA B PA3Noc npems, | o
Coraacno (7], no npess mar- |
HITHLIX OVPL oTHOBPeMelo eii- |
CTHYIOT aBa Mexaunama, O ns |
|

!

HUX BLILIBACT  VMCUBILCHNC  ii-
TeHenslioct (1. e Gopovin-no-
IHEARCHIC), a JIPYToi — VBedliie-
HHC MUTCHCHBIOCTIL KOCMIYCCK NN
IUCHL, CBUININOC ¢ YMCHLINCHI -
SMOreoMarTHoro noan. Eean
BTOPOIE MONOHHAM HAMINACT 10l
CTROBATL B HAuYAIC riasnoil - |
I MArHuTHOR OVPIL 1o Ol Mo-
ACT <HCKASHTLY  dopuy kKpupoqt !
HIUTCHCHBHOCTIE TOK. fio e Oy !
JCT BIITHMOTO HONIEACT T uiTen-
CUBHOCTIL  ROCAIINCCKEN  IVUCHR.
Mockoanky  yocanuenne  wucer

pmmm————

(

. |

C [

GHNIOTPONHLIN XapaKTep [23) o o | | |

B HCKOTOPLX NYHKTIX Haduoio te- L’_‘_ | : |

Hst B Havaaslod gase Moker f | '. |
NPeodIataTh NePBLA MCXAHIIM Pye. 11. B 'mennod  xox | .

NOHIKCHIBL, 11 B 9TIHX NYHKTaX  3a nepuoa 21 —23 oxrelps I v

®ophyw-nomikenite  6vier co- 1958 r. oxuaaemoro e b

) . $eKTa POIPECTaHNE MHTEH- ) 1)

BI1A.1aTh N0 BPeMeRit ¢ HavanoM  Jol o eATponnod NIV
reoMarsiTHoil - Oypin (el HC  powentn  wa pPasMwHLIX
JACACTBYIOT clle JApYrue «HeKa- CTAHUNAX
XKawommes  QAKTOPH, ONUCWBAC: 1 — Bepxan; 2 — Kaafwane;
Muie B [9]). 18 HeKOTOPIIX NVH- 3 — Hopuaypa: ¢ — Mexepe
{ Ty Ot pe: § — Xepmanmx. Cnromume npnsue — walamyae-
KTOB npeo6sajiaTh 6),1«3 BTOpOIt P = ol " morwmecuns ayeed,
MCNQHH3M, MPHBOIAWHI K VBC- oo omgsemie sospactanun mavencepsocrs
JIUYEHNI0  HHTEHCHBHOCTH, il B yocwasscusx aywell, srpuxossic asuss — xpasde sd-
3THX NVHKTaXx ¢op6ym-nom|me- Gexrs Goplyma ¢ noapassod ua shpdexy sompacTansn

0 ol
HIe MOMET HACTYNHTb 3Hayy- MITeSCHSNOCTE mocHEwecauk Aywed 2o spems rassa

$a3u marasvuod Syps

TETbHO Mno3Xe. ITO OTYET.IHBO
BILTHO N3 pue. 4.

Takum 06pa3ioN, e HCK.TI0Y€HO, YTO HeOAHOBpeMeHHoe Havano Sopbym-no-
HHXCHHA MOXCT OOBACHATLCA, B WACTHOCTH, TeM, YTO B NepBbie YaCH T1aBHON
(hasul aeficTnyeT MexXaHH3IM yBe.1HUEHHN HHTEHCHBHOCTH KOCMHYecKMX .1yweil.
KOTOPBIi] HMCCT XOPOLIO BHPAMCIHYIO A0.IFOTHYIO 8HHIOTPONHIO,

6. AHMIOTPORMA KOCMNYECKNX NAVYER
H XAPAKTEP EE HIMEHEHNA DO BPEMEHM

Kak uasecrHo [13], so Bpems MarnutubX Gypb, Koria 3emMas Haxolnrcy
it KOPAVCKV.ISPHOM MNOTOKC, NOAB.IRIOTCH LONOJTHHTEILHBIC HCTOYNHKH aHN-
30TPOMHH COJHEYHO-CYTOYHOA BapHAlHH KOCMHUECKHX AyueR. Ilono.ymrm;:
11af aHH30TPOMNHA, BLI3BANHAA JEHACTBHEM KOPHYCKY.JIAPHOrO HOTOKA, H
6.1101a€TCA He TO.IbKO BO BPEMS BOIMYLIEHHA MAarHHTHOrO MOaR Z?eu:m.
HO H 1I0C.7¢ ero npekpatileliHs, Korla npo.1o.KaeTcs BocCTalNoB IcHHe KoCMuye-
CKHX .1yueil 10 HOPMA.1bHOTO YPOBHA,

61



Aas Kaxloh BHOpaHHOH CTaMuHH (8HaAH3UPOBA.IHCD AaHHWe no 27
CTAHUHAM) METOAOM CKO/LIMUINX CPEAHNX HCKTI0NE10CH BANRKKE ReUHKAHY-
HOCTH Ha COJHEYHO-CYTOWHYI0 Bapmaumio. OAMAKO STHM METOAOM NOAB3O-
BATLCA HAA0 OCTOPOXKHO, TAK K&K BO BPEMA PEIKHX HIMeMEMMA KOCMHUYECKHX
Jyuell NOABAAIOTCA BAapHALUHN, NMeOUIHE dopuy cyTounoRl (cxoamxensne npo-
BOAKNOCh No 12 Toukam (12)). 31y Aommwyw BapHauHI0 KeoBX0AHMO 3aTeu
HCKAIOUNTD H3 3KCNEPHMEHTANBHLX 1aHHKX.

LI T A A I L £ I L I 4 B T T

Puc. 12. Haxomassite cOMBOWNS~CYTOWNOH BEPUALHH KOCNWWECENX Aywel
ans crounme Kaalsesc 32 nepuog 19—31 oxrsps 1988 r.
e — 308 asureucugmects: / — ssfamgacunl, 2 — salgeunnf werogom  cxoAbIAULCA
cpeaued; 6 — omporessnse semscd sapuanun s 12 ouradpa; ¢ — onpepescane aomnol
BAPNAREY 38 34 OKTHEPE. & — COARNENNO-C)TONEAN BaPRauNn: | — Ge3 moNpasxn, ? —
¢ nonpassod Ma JOWMEYD BAPEANHL

Ha puc. 12 axan nppmep taxkoro auaansa 114 cianuud Krafimaxc, Kax
BITHO H3 3TOTO PHCYHKA, JOXKHNWe BapliallHH MOAB.IAIOTCA He TOABKO BO Bpe-
s ®opbywi-cnana, Ho H BO BpeNs pe3koro Boccranonaenns. Ionpaskn na
JOXHYIO BAPHALMIO A% KaXAOA CTAHUHN HECKO.1bKO OTAHYAIOTCR APYr OT
ApYra Nno BeJHYHHe AMMAHTYAW H Qasbl. YKasainbiN BMllle NETO10M HAMA
Obl1a onpeneneHa COTHETHO-CYTOUNAS BAPHALHA OTAEAbHO A1 Kamiod crau-
MMH. 3aTeM METOAOM HAJNOMEHNS IN0X NOTydeHHMe Pe3yabTaThl GLl1d ocpese-
Hbl NO ClIeAYIDUKM TpynnaM cTaHuull (3a Hynesoil aeHb npm ocpeatennu nala-
paics aeHs Havaaa NaruntHO@l Oypu):

1) no aoarotHuiM 3omam (Cencphas u JOxnas Avepuka; A3ns N AB-
crpaaus; Enpona u Adpnxa); _

2) no rpynnanm nopora obpesanin (R = 1,86 B3g; R = 5,86 536 u R =
= 14,44 bse) !,

a No BCEMY 3eMHOMY lWiapYy. .
ccnelyeMMit MaTepuan Obia OCPedHeH NO CAelyoilliM nepuoaan: Lan

aoarotux 302 1. (—3)+(—=2)+(—=1); 2. (O) + (+1) +(+2); 3. (+3I) +

! Suepran ofpesaunn AN OTACAMMMX cTanmudl Opasach no KeenGu u Bewxy (cm. ns.
! Orpun"'reauue wncaa — noMeps auell 10 nasana maruutiod Gypa, ROROMNTEMEME —

mocae.
L]



ospesannn w o seusony wapy 15k ok (B ey oo nomry
0 3eMnoMy wapy: 1. (—3)+(—=2)+(—1): 2. (0) + (+1)
+(+2); 3. (+3) +(+4); 4. (+5)+(+6)+(+7) + (+8). O+ (+h+

Peay. bTaTh rapMOHHMYGCKOro 8HAMHM3A 110 BeeM YKa1aHHLM rpynna w
nepHo1amM npHseneHsl Ha pHc. 13, AHATN3 1aHHWIX nOKalwBaer Cleayouiee.
Ilan amepuKaHcKOA 30nb (cM. puc. 13, a): 1) HaGawoaaerca yseanuenne an-
INTHTYAW 73 H 74, 2) (GA3& BEKTOPA 7y CMEILACTCH K NOITHHM MACEM, J) Gasu

’ 8 : )

L

07%

Puc. 13. [Tepuan rapmonxa neATpousoll KOMOOHCHTH CYTONHOA RAPUARSE AAS AOATOTHMX SON:
@ — Awepuxn; 6 — Asna: ¢ — Eppons; 00038aSeBNN BOATUPOS 3ARM B TENC TS

RERTOPOB F2 H F3 CMEIAIOTCA K PawnuM yacaM. las anatckod 3owm (puc.
13, 6): 1) Pasni BeKTOPOB 1y, 7y, F4, s CMEUMIAIOTCH K PAHMMM YacaM, 2) ma-
6.110;1aeTCH pe3Koe HIMeHeHHe $ailu BEKTOpa r: 1O CPABHERHIO C APYINMH

N

?‘# e T\\'; ;TP
SN

Puc. 14. lNepaan rapuonnxa cyrouncd sapuamin e TpoiHOA XoMNONeuTH AR FpyRD
NO nopory ofpesanus
Q— R= 1,86 63; 6 — R =888 b s — R = 1444 bm

BEKTOPAMH; 3) aMNINTYAS BeKTOpA I3 YBEJHYHRAETCH B ,1Ba PA3a No cpasie-
WHIO c ApyruMu BextopaMu. s esponeiickoh 3oub (puc. 13, 6): 1) pasu
BEKTOPOB F3, 7y CMEWLAIOTCR K PANHHM 4acaM 2) @a3u BeKTOpOB /i K s
nouTH coBnanaiot, 3) $a3a BeKTOPa r; CMELLEETCH K NO3AHKM wacaw, 4) am-
MJIHTY.1a BEKTOPa 73 AHOMA.IbHO YBe.IHYHBAETCA (€ro aMN.INTYAa B TPH pa3a
Goabilie NO CPABHEHHIO C AMNAKTYAAaMH 1PYrNX BEKTOpPOB).

H3 puc. 14, Ha xoTOpoN NpHBEleHn Pe3yAbTaThi FAPMOHNYECKOro aHAMN-
3a Mo rpynnasM XecrkocTH o6pe3anHs, BHANO caexymoulee.

Ias rpynnst R = 1,86 536: |) ¢a3ul BexTOpoB 73 H 74 CMEMADTCHE K PAH-
HHM yacaM, 2) @a3a BeKTOpa r; CMEULAETCA K I103IHHM NacaM.

«
.



Aan rpynnu R = 5,86 bse: 1) $alul BeXTOpos 3 H 7y CMeWaOTCA K pan-
HHM YacaM, 2) ¢pasa BEKTOpPa 7; CMELLEETCH K NO3AHHM YacaM, 3) aMnauTy.1a
BEKTOpA 7y YBEJHYHBAETCA NO CPABHEHHIO C APYrHMH. ’

s rpynnu R = 14,44 536: 1) ¢asu BeKTOpOB ry. 13 W 7, cMeWLaI0OTCR K
MO3IHM YacaM, 2) aMNIHTYAL BeKTOPOB 73 H ry YBe/THYHBAIOTCA.

. Ha puc. 15 npraesenn pesyasraru rapwo-
—_— HHYECKOro a8HANTH3A OCPEIHEHHHX JAHHBIX AR
/ \ Bcero Mupa. Us pacyuxa smawo, wvo: 1) @asa
BEKTOPOB 73 K ry CMEILAETCN K PAHHHM uacaM,
2) dasa BeKTOpa 3 CMELLACTC K MO3AHHM Ya-

cau,

s N0ATOTHHIX 30H aHOMaabHOe H3MeHe-
= Hite Pa3Ll H aMNAHTY. W BEKTOPa r; o6 bACHAET-
L1 N L cn HA.TOXKEHICM HA CO.THEYHO-CYTOYHYIO BOANY
O T' BapHaUuK ncepHola ¢ 22 no 24 okTabpA, Korga

1 Hwabawnanoch  VBeaHYEHHE  HHTEHCHBHOCTH
\ / raasHol daim MarnutHol OypH i aHOMaas-
- HOC H3MEHCHHe HTHTCHCHBHOCTI KOCMHYECKHX
JyUcH nepen HavyaaoM MaruntHoi Gypu 24 ox-
Puc. 15. INepran rapyuoHHKa cy- T"()pﬂ. Kak O6nl.10 nokasauo BHIlle, 3TH *'
TOYHOA BADMALHH 2N HERTPOHIIOR  (PEKTLI HMEIOT XOPOUIO BLIPAXKEHHYIO 10.1r0T-
KOMMOHEHTM N0 BCEMY 3IEMHOMY  {yj0 3aBHCHMOCTb. Boabllasm 10arotHas 3a-
wapy BHCHMOCTL ¢a3n BekTopa ry OGBACHACTCH
D®opbyw-spdextom 27 okTa6pa. IdpPext Pop-
Oywia 18 3TOro NeploAa HOCHA XapaKTep aHOMAa.bHOR CO.HCYHO-CYTOYHOI
BapHaUHH.

7. CBOACTRA KEPRVCK VARPNOIO ROTOKA

A3 CROICTB  KOPAYCKY.APIOro NOTOKa, BhidBasuwero 6ypio 22 ok-
1aGpa 1958 r., Mm nposcaem 114 aByX Moxetedl s¢pdexra Popbyiua, oana
H3 KOTOpuLIX Ghi.1a npeanoxexa B paBote (13]) (cxema pacuetos npuseiens B
[2]). a apyras — B [15]). [poao.1xas npsiNyI0 BOCCTAHOBICHHS HHTCHCHBHOCTH
KOCMHUYECKHX Ayvefl 10 NepeceveHHN ¢ HOPMaabHLIM YPOBHEM, HAXO1HM He-
KOTOPYI0 BOOOPaNAEMYI0 KPHBYIO HIMEHCHHR HUTEHCHBHOCTH KOCMNYeCKHX
JV4eR, KoTopas Noay4Ynaack Oul, ecih Ob He 1efcTBOBAA 3PPeKT BO3paCTa-
HHH HHTEHCHBHOCTH KOCMHYECKHX AyueR B MHHHMYMe 3pdexta ®opbyma, ro
BpCcMA 1.1aBHOR Pa3nt MarnuTHoR 6ypu. IpH TakOM PAcCCMOTPCHHH MuW HNecwM
ObCTPBIA CNajl HHTENCHBHOCTH HEATPOHHOA KOMIOHEHTH 10 MHHHMVMAa WH-
TEHCHBHOCTH (B TevuenMe |3 wac) M 3aTeM NocTeNeHHOe M1aBHOE BOCCTRNOB-
J1eHHe 10 HOPMaAbHOro yposHa (B Teuenne 98 vac). Taxum o6pajon, B A2K-
HON cayuae, cornacho [1—3), uneen npoduas | Tuna.

Hcenoabava 1aHHbe HeATPOHHOrO MOHHTOPa H HOMM3AUHOHHOA 3KPAaIlK-
POBaHHOM KaMepbi, Mbi ONPeAeIHM OTHOLICHNE MEXAY BAPDMAUNAMM HETEH-
CHBHOCTH HYKTOHHOR H Me30HHOA KoMnoweHT Bo mpems Oypm 22 oxvabps
(8N/N)/(81/1) = 5,1. Tlocneanee N XapaKTepHsyeT MECTKOCTh CNEKTPa Ba-
praunu. C noMowsio rpaduxos paboru (2] naxoanm emm =52 536 n [ =0.13.

[To BpeMeHH 3ana3anLBaHHA Ha%ana MarHHTHOR OYPR OTHOCHTEAbHO MO-
MEHTAa MNpPOXOXI1EHHA AKTHBHOM 06MAACTH CO BCMLIWIKOA Wepes NEHTPANbHuIA
mepuanaH Coanua (0KoN0 3 CYTOK) MOMHO OLUEHHTb CPEARIOI CKOPOCTL KOP-
NYCKY/ARPHOro NUTOKA, Ba3sammero 6ypio 22 okrabpm 1958 r.. ucp =7-
<107 ca/cex n 1y = 1,4-10' ca; H = 0,52 103 2c; p = 12 xopn/cad.

Mo 1l woaean noaynpo3payHoro Maruursoro nopuins [15] Haxoanm: wH-
puHa nopwHa L = (1,6—3,2) - 10'? ca; npoGer ans pacceshHs B nopumne no-
nepex MArHWTHOrO noas A; = 4-11'" ca; npoBer A1 paccesHus 3a nopu-
HeN nonepex KBaSHPAAHAALHOrO MaruHTHOro noan Az = 1,310 cx; na-
npmkennocTs nosin B nopiune Moy = 6y = 6-10~° 2c; paauyc nopuwms ro ~
~ 2.10'3 cm.

64



N. CPABHEHHE NONYYEHHWIX PEIY/IbTATOS
C HIMEHEHHAMH KOCMHYECKHMX JIYYER BO BPEMYA MATHHTHUX BYPS
8 MHHHMYME CONHEYHOR AKTHBHOCTM

‘B padote [26] Obl.1n NpitBe1eHI LAHKWC O BAPHALMAX KOCMHYECKHX ay-
Yeil B MHNHMYME COJIHCYHOI AKTHBHOCTH, NOAYUCHHBIE MCTOAOM HANOXEHHA
3N0X (32 Hy.leBble yach ObLin BEOpanbl 4acw Hauada Tpex 60N Mar-
HITHHX Oypb c Bresannuim wavaaom). Takin e MeTv10M Ouan noAyvenu
Aannue o6 HaMenenuu M-coctamanwuiest. Buao nafizeno, wro shdeur -
Gyuia HMect cpelnion aMnIHTYy okato 1,5 -2%. Haveuserca nlme.s-
$eKT BoIpacTalis Nepel 1aYATOM MArHHTILX Oy pb. OOWas NPOIOIKHTE Ib-
noctb sppexra ®opbywa cocrasinia oko1o 2 cyTok.

CpasHette HiMmeHeHHR M -CoCTABIRIOWER W HHTCHCHBHOCTH KOCMENECKNX
Ay4eR nokasano, 4To 8 MHHHMYMe 3Pbdexta @opOyma HabawL1seTCH Tec-
H4l OTPHUATC.1bHAA KOPPC.IAUKHA MEX1Y ITHMH 1BYyMA KpNBMMN, ocolenno
xopouio Bupamentan ¢ 8 10 12--16 vac nocre nawara marnnrnod Gyph.
Tak Xe. kKak H BO BpeNs MarHHTHOR Gypu B okTaGpe 1958 r., 370 H3IMeneHN:
CKOpee BCeT0 CBA3AHO ¢ HIMEHCHHEM MECTKOCTH OOpelsHNs u3-3a BOIMYlNe-
HHA TCOMATHHTHOrO NOIA B OKPECTHOCTH JeM.JIH.

Cpasnennc peav.ibTatos. noayvennsx s [38) 11n marnurnmx Gyps » Mu-
HHMYME CO.THEYHOH aKTHBHOCTH. C peay.ieTataMu Hacrosmed paforu, or-
HOCAUICHCA K MArHHTHOA Oype Nepuoaa NaKCHMYyMa CO.INewHOA SKTHBNOCTN,
MO3BOAACT C1E.1aTh CAEIVIDIINE BWBOAM.

1. Jan Goaswux Oype ¢ BHEIANHMM HAYAIOM KaK B MNMNMyME, TAK o
8 MAKCHMYyMe COTHeMHOR aKTHBHOCTH Hal.vinaasercs sPpdext Goplywa. Or-
cloaa caeayer, uto ofycaosansawiike T OypH KOpRYCKYASpHME NOTOKM
HEeCYT VCH.IeHHWE MATHHTHHE MO.IN, I0CTATOVHO RpoTaMennue n Goinmol
HANPAKEHHOCTH, 3TH NOIA MPPEKTHEHO PACCENSAIOT KOCMNNECKNE AYWN
sneprueit » ecatkn B53s. [pn >rom csolcTsa orieasnux BOTOXOB He Cy-
ILECTBEHHO 3aBHCAT OT a3l COTHETHOR SKTHBMOCTH.

2. 1% 60anuinX Oyph ¢ BHEIANHMM HAYAIOM, NO-BNINMOMY, NMEET MeC-
T0 TaKAKe PPEKT BOIPACTAHNN Aepel HANAAIOM MarnsTwux Oype. 3vo mo-
Ka3MBaeT, YTO KOPAYCKY.1NpHME MOTOKH, Bui3naniie Oypn xax B mManuMywme,
TAK H B MAKCHNYME CO.IHEWROA AKTHBHOCTH, HAMATHMNCHM N WTO B DepeANe]
YacTH X O0pa’oBaach MATHHTHAR Noayuika.

3. B MuMNMYyMe COTHEMHON AKTHBHOCTH XApaKTep sianumoredcrsmn or-
J€IbHLWX KOPNYCKY.IRPHMX NOTOKOB C FCOMATHNTHMM HACM CYSIECTBENNO
I1e H3IMEHRETCH, MOCKOILKY HIMEHeHHe XecTkocTd ofpesannn mocwr raxoh
XKe XapaKTep, TO H B MAKCHNYME COINCYHOR AKTHBNOCTN.

A study of the magnetic storm on October 22, 1958 by data of the world
network oY stations showed that a number of elfects exists in cosmic rays.
On the basis of the analysis of the lirst harmonic of the diurnal wave be-
fore, during and after geomagnetic disturbance an increase of amplitude
and a displacement of phase to the earlier hours is shown. The displace-
ment of phase remains as well during the renewal ol normal inlensity.

An increase of intensity of cosmic n{'s during the main phase ol mag-
netic storm s observed. Planetary distribution ol increase amplitude, lon-
gitudinal and latitudinal effects are found. "

A comparison of characters of interaction ol corpuscular streams wi
geomagnetic field during maximum and minimum of solar actlvltr makes
it possible to come to a conclusion that they do nol differ essentially lm:‘
each other because the variations of cutoil rigidity in the maximum is
the same nature as in the minimum of solar activity.

]
§ Kocmamweckme 1y9M, M7
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ANALYSIS OF A NUMBER OF COSMIC RAY EFFECTS
DURING THE MAGNETIC STORM IN THE PERIOD OF
THE SOLAR ACTIVITY MAXIMUM ACCORDINGLY TO
THE DATA OF THE STATIONS ALL OVER THE WORLD
AND ITS COMPARISON WITH THE RESULTS IN THE
PERIOD OF THE SOLAR ACTIVITY MINIMUM.

M. V. Alania, L.I. Dorman, J.V. Kebuladze, V.K. Koiava
V.G. Koridze and A. M. (Jkhetia.

The investigation of the magnetic storm of October 22,
1958 accordingly to the data of the stations all over the world
shows the presence of a number of effects in cosmic rays.

The analysis of a daily wave first harmonic before the geomag
netic storm, during and after it, shows the amplitude increase
and the phase shift to early hours. The phase shift also
remains the same during normal intensity recovery.

Here is also observed the increase of cosmic ray intensity
during the main phase of the magnetic storm. There is found
a planetary distribution of an increase amplitude, longitudinal
and latitudinal effects.

The comparison of the natures of corpuscular stream
interaction with the geomagnetic field during the maximum
and minimum of solar activity allows to draw a conclusion
that they do not substantially differ from each other, as the
variation of rigidity in the maximum is of the same naturc
as in the minimum of Solar activity. Here is the interpreta-
tion of the obtained results on the basis of the dynamic model
of cosmic ray modulative effects.
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Coamic ray effectc luring mssmwtic storrs

M.V. Alania, G.M. 3lokh, Y.L. 3ickh, L.I. Dorman, F.S. Kaminer,

T.V. Kebuludse, V.F. Koiava, EaYs Kolomeets, V.G. Koridse.

V.T. Pivneve, M.I, Tyasto, A.M, Chketia

I. Sows results of calculatione of the expected spectrum of

variations in the dynamical model ¢~ Porbush—effca!

G.M. Blokh, Y.L. 3lokh, L.I. Dorman, XK.S. Kaminer

While explaining the Forbush-effect by an action of a regular magnetic
field in a stream, vhere it deviates galactic cosmic rays and causes their
decrease, 1t is necessary to use a factor f. Pactor f characterised the presence
of soms beterogemsitios in a regular magnetic field, ths action of which caused
a digtortion of the movement of galactic cosmic rays in the regular magnatic
field of the stream, which resulting in the fact that a coneiderable part of
cosmio rays, vhich should not reach the Earth, arrived to it. If we take into
sscount betsrogeneities in the moving stream this permits to carry out the further
development of the modsl, explaining the Forbush-effect and based on the action
~f magnetic fields of the stream. A diffusion with a transition of galactic cosmic
rays op the moving magnetic heterogeneities in the regular, transversal and longi-
tudinal magretic fields should be taken into account. Such model was proposed in
study [I] . Tbe idea of thia modcl is that the solar corpuscular stream is a
sgomi transparent piston® moving with a velooity U and baving in its front part a

regular magnetic field wvith strength nm and disersion L in the direction of the

strean movement. Dimsnsions of this part in the direction being perpendicular to

the streas movement exceed the valus L considerably. Im the rear part of the
streas there is a longitudipal regular magnetic field with a strength Hop. On

the_baskground of the regular magnetic f1e1d there are magnetic heterogereities
w
vith s charecteristic dimension 1, being at an average distance d from eash otber,
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and with a strengtl of magnetic field Rge Movement of such "seaitransparent
piston” will lead to a diffusion witk a transition of the galactic cosmio rayw,
resnlting in the fact that the front part of the "piston® will sweep a part
galactic oosnic rays in front of it, and in an immediate choseness after the
@aagretic "piston" cosmic ray intensity will be decreased. This decreased inten-
sity will e recovered in time by a diffusion of galactic cosmic rays through
she sides of the atream tnto magnetic heterogeneities. Thus, 1f such "piston"
./asses through tte pear-Larth region, tten the effeoct of magnetic storm and
| ..bush-effect with sharp decrease anl steep recovery of intensity should be
observed. That is qualitative pioture of Porbush—effect being affeoted by the
woving "semitransparent piston®, In order to check tiis model quantitatively
i'ige.1 presents the results of calculations of tre expeoted rigidity spectra R of
Forbush-effect under various assumptions about the values of parameters: 501' 1,,
dy L, u and B, for 3 cases (designation in use: Ry = 300 HolL)l

a) the piston is a pure regular magnetic field without heterogeneities (™ig.I);

») the piston comprises only heterogeneities, uniformly distributed over the
wiole pistcn and havin; a strength I and characteristic dimension 1. (*1g.7);

¢) thle piston has a regular magretic field Fyy and heterogeneities of a
strength H. ard of charact.ristiz dimension 13 (rig.3). The further comparison
v:-:f the experimentally obtained spectra witl all theoretically calculated ones
permits to choose ti. cases by which the Forbush-effect can be exylaimed, and
algo to determine tle stream parameters whioh define the Porbush—decrcane under
this assumption. Nevertreless the preliminary results of such comparison may be
listed already to-day.

let we oorsider, for example, the ourves of Pig.Z, which represent a set

of curves of similar shape for the same H,1 . Thus tce product H,l, can be deter-
mined from the type of the experimsntally obtained speotrum of primary variations
%(R). Por example for the most experimental spectra the heat accord is obtained

2
for Hgly - 0.6.10%-¢.108 ge.om. 1.e. for heterogereitie dimensions 15 ~ 1072 om



(with the strength in thes being 5.210°-5.107¢ gs.). ror heterogeneity dimeneions
14 ~ 10" en, the f1e1ds of ome erder more are required. For magnetio heteroge-
peities vhioh meet the condition 300 Hlg> R & tramsport scattering length does
ot depend om the energy of particles and 1s equal to d°1 and therefore the
form of the ef otrum é_gz(n) 1s as follows: in the region of rigidity wp to 1 BY
1% 1e falling vith an exponent being olose to - I (this is compected vith the fast
that in the regien of rigidities up to 1 BY the particle velosity imoreases linear}:
with the energy increasing); from 1 to 300 Hyly the spectrum hag almost horisonmtal
region, as ip this case the transport sosttering length=oomst. and VW~ C ; for

R > 800 B,1l, the spectrum is steeping, at first being more smooth and then as
R°2,

Now the case of Hgl, >, 10° €9.08 vill be dealt with. In this case the
spectrum has & horisontal region for eignificantly more high energies than the
experimentally obtained spectrum.

In the case of K1, << 1-’)’ the spectrum %(R) also aontradicts to
the experisentally obtained spectrwmm.

Benoe, tbe only appropriate produst of B 1, is & valwe of ~ 108 gs.om,
A slow riee of %(l) vith the energies decressing from 1 BV does mot somtadict
to the data experimsntally obtained in the stratosphere and at the sattelites.
¥hile deterxining acoording to the experimentally obtained spectrum the emergy
region where this spectrum begims to fall sharply, the produst E,1, ean be deter-
mined. Por the case of magmetic stors of August, 28, 1957, for example, H,1, ~ 10°
gs.om and d'/4m= I~ ) 7.10.10 sso/en. Baving known the average velooity of the
strean sscording to the delay of the begimning of the storm relative to the solar
ehromospberio flare vhieh cswsed it, L ean be determined from the proportion
1 o« utygc sscording to the time of fast fall t ¢c of cosmic ray inmtemsity. In
our oase t = 5.8.10% 900 and u = 1.6.10° en/ses, vbenoe L = £.4.10'F ca. Assuming
cl"'l‘:3 = 5,4 (a distance between the heterogemeities 1s about 1.5 times as swh as
the beterogensities dimensions) and uming the obtained value d3(4lu1®)™ we can
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v

determine that 1, = 1,6.10° am and By = 6,2.10 % ga. 1f a°1]" = | or 10, then
Hg and 15 will ¢ equal respectively: 1, = .'>.(.1011 om and 5.(.1010 om, vhile
Hg = 1.8.10 ) and 1,8.10™ ga. The second case 1a hardly acoeptable at dsl:s- 1C,
as ip this case the strength in the magnetic field heterogeneities turns out to be
on the order of ~~ 2.1.0-S g8, vnioch is not experimentally observed.

The first case when :lsl:srv 1 ie more aococeptable (1.e. when a digtance

betveen the heterogeneities is on the order of their dimensions).

2. An influsnce of filiform current equatorial ring on the
rigidity of the geomagnetic cut-off of the directional

cosmic radiation.
N.S. Kamipsr, M.I. Tyasto

While considering the ocombined magnetio field of the dipole of the Earth
vith & magnetic momentum M and the linear oircular ourrent with a magnetic momentum
% and radius n (in the terrestrial radius) situated in the equatorial plane, the
outoff rigidities for charged partioles arriving at variouve angles to the semitb
wvere nuserically caloulated. The resvits were obtained for geomagnetic latitudes
of 0, 10, 20, 50, 40, 50 and 60 degs, for ring radii n= 3, § and 9 terrestrial
}.uu. for effeotive magnetio momenta of the ring g = 1; 1, 5 and 2 magnetic
momenta of the Earth dipole and for senith angles of particle arrival to the Earth
of 0, 15, 30, 48, 60, 756 and 90 degs. Pig.4 shows the results for n = 5 and 9,

€ " 1and 2. The oomplete data is given in the study [2].
8. Ap influsnce of the West ourrent distributed over a
sphere on the geomagnetic ocutoff rigidity
N.3. Kaminer, M.I. Tyusto

In study [3] tte outoff rigidities of vertiocally falling particles for tbe
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combined magretic field stipulated by the Earth dipole and the equatorial current
flowing over the sphere, the density of the ourrent being proportionate to the
cosine of geomagnetic latituae, wers calculated.

The calculation were :arried out for the case when tte decrease of
magnetic field at the equator was A4 = 100,200,300,400 ) and for the current
stell radii n = 3, § and 5 terrestrial radii (see Pig.5, where the expected cut-
off rigidities for a pure dipole field is shown by the dash line).

It can he seen from Figz.5 that at middle latitudes the particle cutoff
rigidity 1s influenced not only by 4 valus of the deorease of the horisontal
constituent (power of magnetic storm) but 5y a radius responsible for the Tall
of the current shell. If the current, responsible for the main phase of the
magneti: storm, i.e. D,y - variation 1s distributed by a latitude, then the
influence of the magnitude of the ciroular current radius will lead to the fact
that with the same value of the fall of the hLorisontal contitient at the equator
we shall oogerve different in value effects of cosmic ray intensity increases in
the ;orbush decrease minimm. This fazt should be remembered when studying effeats

of ocosmic ray intensity increase during the magnetic storms.

4. Anomalies in the cosmic ray intensity during magnetic atorns

-

N

E.V, Kolomeets, V.T. Pivneva

In [4] the cases of sharp cosmic ray intensity increase during the
For>ush-decreases were marked. In [5] this type of cosmic ray intensity varia-
tions was also paid attention to. We shall listed two the mostly characteristic
cases of cosmic ray intensity iporease during the Poryush-decrease, seleoted from
10 1dentical faots taking place for the period from 1957 to 1959 and oonsidsred
by us.

Piz.8 shows the data of ocosaic ray peutron ocomponent intensity obtained

at the Norioura and Jusnos-Aires staticns during the period of 24 to 29 of March,
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1958 (the right histograns) and during the period of 20 to 26 of Ustomr, 1958
scoording to the Mowtson? ana Washington stations (the left histograns)., It is
obvious from Fig.f that during the cosmic ray intensity decrease an inorease is
observed for about two hours (marked with arrows). This inorease dous not exseed
1.5 peroent, but if the rate of intensity decrease is to be considered then the
inoreass reaches 5-3.5 percent.

The values of these effects, according to the data of the vorld-wide
network of station, was determined by the method of sludiny weans, the rate of
the intensity deorease being oonsidered (see Fiz.?7, showing a dependence of the
amplitude of the increase on the geomagnetic treshold).

The analysis of the three possisle causes of such anomalies on the cosmio
ray intensity fall in the periods of Porbush-effects (the particles Yeins carried
in the magnetic trap of corpuscular stream; fluctuations of the geomagnetic outoff
treshold; tle presence Of tunnels in the magnetic fields of corpuscular streans
through which the particles penetrate from the int.rplanetary medium pra:tically

12 ca)

freely, the width of the tunnels being to % ~ 10a on/sec. 10‘ sec. ~ 10
shows that the possible causes may be the latter two, while the former can be
displaysd only vhen recording low energy particles - in the region of high lati-
tudes or beyond the limits of the geomaznetic fileld.
+
5. Inovestigation of some cosmic ray effects during
magnetic storms in August, 1958 accordint to the

data of the IGY world-wide network of stations
®

MV.ALania , Lel. Dorman, T.V. Kebuladse, V.K. Kolava,

V.G. Koridse, A.M. Chketia

To investigate sows cosnic ray effeots during four magnetio storus for
the period from 13 to 31 of August, 1958 (characteristies of which are preserted

in Table 1) scoording to the date of the I3Y World-wide metwork of stations [13],
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the averaging by the groups were sarried out in 2000rdance with the divigion of
the station into three latitudimal somes (of high latitudes - by 10 stations,
R=0.7 87, X=65° of mddle latitwles - by 16 stations, A = 2.0 BY, X a 50°
and of lov latitudes - by 9 statioms R = 12 87, A= 20°) and into three longi-
tudinal sopes (American, Buropear and Asian). Thbe oorrespunding results for the
sone of high latitudes are presented in Pig.8 (more oamplete results can be found
in (14] , and the average by all statioms of tho world for meutron and hard
eompoments - in Pig.9.

The amalysis of individuwal effects will bo further dealt with,

1. To imvestigate the golar-diurnal variation it was made use of the data
on the oosmic ray neutrom componment of 51 stations corrected for mom-oyoclio vari-
ations and averaged according to the longitudinal semes of Ameriea (15) Asia (5)
end Europe as well as to the four somes of geomagmetioc eutoff tresolds with

ll'l..1",!2-1,9",5-0Hn-ll"12" (wee Pig.10)

reppoctively.

The results of harwonis analysis are pressnted in Table 2 and the data
of averaging by the soues Ry, Ry, Rg and Rg - in fig.II.

Pig.1? pressnts the Aata acoording to I-st harmomic for averaging by all
the stations of the world., It follows from the data obtained that:

a) The olearly expressed golar-diwrmal variation for all longitudinal somes
and pomes Of owtaff rigidity treshold shows ths aotion of a single remote gourvce
of the solar-diurmal variation is the period of 14 to 16 August, 1958.

b) A shift of phase maxizsm of the first harmonio of the solar-diurnal
varistion toward the early hours during the transition from lov to high rigidities
(both before the begimning of the magnetic stors and vhile 1t proceeds) can be
explained by the influssoe of the geomagmetio field on the trajestories of cosmic
particles. Maiptainance of such dependance during tbe Porbush-effeact shows that
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ray speoctrum became harder.

©) The breach of phase proportioms betweern veotors Yg and 4y, on the
seoond day after the begimning of magmetic storas shows that during the Karth
being within the corpwsoular streas local sowrce of anisotropy of solar-diurmal
variation oonnsoted with the asymmstric change of outoff rigidity treshold, is
appear.,

d) The obesrved ghift of the phase of vectors after the beginning of the
magnetio stors toward the early hours can be explained by the astion of magnetie
fields of corpusoular streas.

®) The observed abmormally great imorease of the amplitude of the I-st
barmonic of the solar-diurnal variation for some latitulinal and longitudinal
80ones after the beginning of _magnetic storms on August 17 and 24 is connected
vith the superposition on the solar-diurnal variation of the «ffeot of ocosmio
ray intensity inoresse during the main phase «f magnetic storm.

2. The results of the snalysis of cosmic ray inmtensity inorease before the
begimning of the magmetic storm on August 17, 1858, is presented in M™ig.1$ vhere
the distribution of the effect over the globe is shown. The sams analysis was
oarried out for the storms of August 22, 24 and 27, vhere this effeot is expressed
less clearly. These results show that the inorease effeot before the begimning
of the magnetioc storm is real and of sharply expressed longitudinal cbnrut;r, the
inorease maximum being observed on the day-1it side of the Earth (vhat is in
oonformity to the resulte of the amalywis carried out inm [15] ).

8, And fimally let ws oonsider the oosmic ruy imtensity imorease during the
main phase of magnstic storms om Augwst 17 and 24, 1988,

The very ecmsideration of the graphs for individual stations ehows that
om August, 17 and 24, 1988 the cosmie ray imtensity inorease was obeerved simul-
taniousely by the wniversal time at all the stations wvhile magnetic storms pro-
seeding 1n the Forbush-effect mimimws wvbem B-oomponent of the geomagnetie field
shoved the maximm deorease.
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To determine an amplitude of the inorease the influsnce of FPorbush-
deorease and of the disturbed solar—diurnal variation was taken into ascount
by the method given in [18] .

Fig.14 presents a dependence of the amplitude of cosmic ray meutron
ocomponent intensity increase on outoff rigidity for August 17 and 24, 1958. It
can be uo; from the presented graphs that in the region of low cutoff rigidities
a great difference between the expsrimental and theoretical data is observed.
In transition to the medium rigidities this di‘ference diminishes gradvally and
in the region of high rigidities the theoretical and experimental data are in
accord with eash other in the scope of the experimental errors.

It follows thus that the disoussed effeot is likely to be cauwsed by
several reasons and that the change of outoff rigidity is only ome of them.

+
8. About the close correlation of varicus factors of the seophysical

oonplex with each other in August-September 1959

L.I. Dorman, T.V. Kebuladge, V.K. Koiava

V.G. Koridse, A.M. Chketia

The solar activity, magnetic disturbances, aurcras, cossic ray variations,
ionospheric distursances and Earth ourrent are generally regognised of the present
time as a complex of geopbysical events bounded together by the common ocansal
relationships. The existence of the olose sutial oorrelation among all these
factors in August-September of 1859 is & good evidence of thie.

Shown in Pig,.1F ares

1. Tesporal variations of radiation intensity in the maximum of the outer
raiiation zne, expressed in percert (assuming rsdiation intensity on August, 13
and 14 to be 100 percent) according to the data of °Explorer vie [18]) .

71 ~urves of average—iay.y values of cusmic ray neutron componert intersity

ie

< rreotad fr barosetric effect ana expressed in percent {assvmaing the ocoamic ray
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imtensity on August 13 and 14 to be 100 percent) 8000Tding to the stat'ome:
Kampela (ourve I}, Koriours Mountair (curve 2), Pwsnes-airos (Curve %), Here'-
mongsx {(ourve 4), Sulphur Mowntain (ourvet).

IIT. Geomagnetio field FH-componewt variatiuns acoerding to the statiome:
Rude-Skov (ourve I), Frunsburg (cuwrve £), Amberley (ourve 3), Tbilie! (ourve 4),
Tashkent (ourve 8).

IV, Variations of oritical frequency -f. 9f thue common wave of layer PP
agoording o the stations Moscow (ourve ‘1) and Rostov (owrve 2). The variation
of the cooffioient for the trask of 5000 km vhen reflecting
from the layer F2 (M-3000)F2 according to the Moscow station (ourve 3),

V. Curve of diunal variation of latitudinal oomstitwent o the Barth cwrent
according to the Tbilisi station (average daily valuss are obtaired on the bdasis
of saxisal amplitudes of hourly variations).

VI. Obange of plsnetary Kp index of the gecmagoetio field.

In the lower part of the sketsh a scale is given ghowing the dayw for
vhich the observation acoording to the data of "Explerer VI® is available. On
the last scale the little triangles mark the beginnings of megnetio storms and
lower - the vertical daghes mark sclar flares.

The pressnted data permit to drav the following conclusions (for detailed
amlysis see [19] )s -

a) A good correlation is obesrved among all the constituents of the considersd
cemplex (ocemic rey imtensity variatioms according to ground spparstus and to the
date of "Expleser V1%, magnetie and ionospberio distwbemoes and Earch ourremts).

b) The cbesrved 0l0se sorrelaticn between the oosmic ray meutrom oosponent
istonsity varistion and varistion of horisomtal constitusnt of the strength of
gocmagnetic field indicates to the presemce of commeetion of ochanges of the geo-
magnetic field with elsctromagnetic propsrties the solar corpuscular streass, 1.e.

with the state of the interplanstary medium in the regios mear the Earth.
e) The observed close correlation betweem the cosmic rey nevtron comonert
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intersity varistiou and the variation of critical frequenoes of common wave in
lJeyer PZ ipd!cates to the commrectior. of the state of the FP2-layer of the iomo-
spherv with elsctromagoetioc eonditions in the interplanetary mssdimm.

1; An inwerse oorrelation is outlined between the cosmic ray meutron
ommporert imtensity wariation and the variation of Earth current which eharecter-
iees the churge of AR/At magmetic fleld.
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The results of harmonic analysis (I-st harmonic r

60

persents, f' » 1n hours)

Table 2.
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0,53
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0,26
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I2
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0,44
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16
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Fig. 1 - Theoretically expected spectrum for the case of a pure regular field.
Curnl 1, 2, 3, 4, 5 and 6 for values v/4 = 2.10; 5.10; 10%; 2.10%

’ 5.10% apd 10 respactively.
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Fig. 3 - Theorutically expected spectrum for the care of the beterogeneities Ining r!
in the background of the regular field B . TFor Rlg = 10° gs/os and a8 (dg Ln)
= 10710 geo/em. Curves 1, 2, 8 and 4 for 1y = 1073, 1074, 10~ and 107 g
respectively.



m‘ 2 - (c) (d)

heoretically expsoted spectrum vith only the field beterogensities being present in .
dston (without ongu.hr fleld). - - N
)torl.l.-l on. Curves 1, 2 } ... 18 for a5(412 ta)-! = 10™, 107", 3.10

1078, 1078, s5.10™, 109, 3.10710, 10-10, 5 y0-11, 10'1 3.10-12 sec/cm respeotive’ -
) for 8,1, = 10? ga.cs. Curves 1, 2 ... 15 for 43(41 1)L = 1074, 105, 10‘:i 16" .
.10~-8, 10-8, 5.109, 1079, 5.10710, 10710, 5,10711, 10"11 3.10-12, 10712, 5,103 gec. =
sspectively. -5 s
) for B,1, = 10° o.on. curm L2317 for a8(a2 1a)~! = 1074, 10~, 10, 17,
-11 -12  -12 .15 _-18 14 ol

0~®, 109, 5.10719, 10719, . 107, 107, s5.0070%, 1072, 5.10723, 10710, 507, 107,
.10718 4e0/0n rupnttnly " - 7 -8 .
) for Bgl, = 107 ge.on. Curves 1, 2 ... 10 for d’(u. )™t =10",10",10 ,10 , 10

- - - - 4
0716, 10711, 10 12. 10 18. 10714 seo/om. respestively.



Mg. 4 - Depsmdence of eutoff rigidity om tim senith angle of marticle arriwel for easterm
and westera direstions particle srriwml for veiricus geomgnetic latitudes.
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particies depending on geomagnetic latitude
for n= 35, 5 and 9 (solid curves) and for
pure dipole (dash ocurve), for various chang.
of H-component of the geomagnetic field at
equator and the ground level for the cases
!9 .lwv ", .my ]B., -300}

Hy =400 )

Fig. 6 - Change of cosmic ray neutrom
component intensity in March
and April 1858 (arrows sbow tbe
anomly on the intensity decrease

background ).
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