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OHEPTETUYECKHUE CIIEKTPbI PA3JIMYHBIX KOMIIOHEHT
KOCMMYECKMX JIYYEN IIPM DHEPIUIX BBIIIE 2 T3B,
HU3MEPEHHBIE AIIMMAPATYPOM «COKOJI»

IIpuBEAEHbI AaHHbIE, TONy4YeHHble B 9Kkcnepumentax «Cokos», O CMEKTpPax TNPOTOHOB,
spep He u spep rpynn M, H u VH no ysennuenHoit B ~1,5 pasa cratucruke 3a cuer
o6pa6oTku COGBITHIY, JABMHBI OT KOTOPbIX BbLIXOAST uepe3 GOKOBbIE MOBEpPXHOCTM mpubopa
«COKOJI-2» M TIPOXORAT B KaJOPMMETPE MyTh He MeHee 3,5 Ap. AHANM3 OTHOLIEHWS WHTEH-
CHBHOCTEH PA3/IMUHBIX 3APSAOBBIX IPYIMM YKA3bIBAET HA OTJMYME CNEKTPA NMPOTOHOB OT CMEKTPa

ApYTHX spep.

H3yyeHue IHEPreTHYECKOro CIEKTPAa M XMMHUYECKOIO COCTaBa NMEPBMYHEIX YACTHIL
KOCMHYECKHUX Jyueit B obnacru sHepruit E > 1 T3B mMeer nepsocreneHHoe 3HaueHHE
IS acTpopU3MUECKOrO M SAePHO-(H3MUECKOTO aCEKTOB (PM3UKHM KOCMUYECKHX JIyYei.
OcobHii MHTEPEC MPEACTABJSET ASTAJIU3ALHUS CIEKTPa NMPOTOHOB B CBA3U C MPOTUBO-
PEUMBEIMA OAHHBIMM, MOJYyYEHHBIMH DPa3/IMYHEIMH 3KCIEPUMEHTAJbHBIMU TPyNIIaMy,
IIPOBOAMBINMMH NPSMEIE HCCJEAOBAHMS KOCMHYECKUX JyYEH B JAHHOH SHEPreTUYECKOM
obnactu [1—4]. Paznuuus B SHEPreTHMUECKHMX CIEKTPAX OTAE/IbHEIX KOMIIOHEHT, €C/IU
OH oru OBUIM JMOKA3aHHI, Jaau OH UeHHYI HHGOpMAIUIO VIS HeTaau3alud TIpen-
CTAaBJHMHA O IPHMPOAE MCTOYHMKOB KOCMHUECKMX JIydyed mpu 3Heprusx no ~10" sB.

B paborax. [2, 5—7] nHamu OnUIM TIPUBENEHH DE3YJbTATHl HM3MEDEHUS YACTHIL
EPBHYHONO KOCMHYECKOIO HM3JyueHus B juanasone sHeprud 2—100 T3B, Brmos-
nennux Ha YIC3 «Kocmoc-1543» u «Kocmoc-1713» B 1984—1986 rr. ¢ ncriosip30BaHnEM
annapatyp «Cokos» U «Cokos-2». DHEPrusl M3MEPSIACh XEJIEZHRM KaJOPUMETPOM
rayOuHOM 5,5 HIPOTOHHHIX IPOOEroB A,, @ 3apst — TBEPAOTEIBHBIMH YEPEHKOBCKMMH
merexTopamu.” IeransHo mpubop ommcad B pabore [8].

Ananu3 ofpaGoTaHHOro paHee MaTepuasa AaeT yKa3aHHEe Ha CJICAYIOMME OCOOeH-
HOCTH B CIEKTPaX Da3JMYHBIX KOMIIOHEHT KOCMHYeckux Jyuyed. B [5, 7] ormeueno
CTaTHCTHYECKH HeobecneueHHoe YKa3aHne Ha BO3MOXXHOE YKPYUYEHHE CIIEKTPa IIPOTOHOB
mocsie 20 T3B. B pabore [7] u3 ananmsa aucddepeHUnaNIbHOrO CIeKTPa BCEX UYACTHIL
HeJaeTcs IpeauosioXeHne o aedbuIyMTe 4acTHL B AuanasoHe sHeprui 15—30 T3B.
Ananornunmiit 3¢dext B pabore [9 ] cBI3EIBaETCS C BO3SMOXHEIM HELOCTATKOM IIPOTOHOB
B nuanasoHe sHepruit ~30 TaB. B [5, 7] oTMeueHO yMEHBIIEHHME IIOUTH BIBOE
OTHOIIEHHS MHTEHCHBHOCTM IPOTOHOB K MHTEHCHUBHOCTH sxep He mo cpaBHeHMIO C
OTHOIIEHHEM, M3MEPEHHHM B auanasoHe sHepruit 20—100 I'B/myxmon [10, 111
B paGorax [3, 6] orMeueHo, uTO moOKasaTenb coekTpa saep He npu smeprusx
E>1 TsB no abconoTHOM BEJMYMHE MeEHblie, ueM npu sHeprusx E = 50 I'aB.

IlpusenenHue B [2, 5—7 ] JAHHBIE OTHOCH/INCH K COOBITHSIM, B KOTOPBIX TPAaEKTOPHUS
MEPBHYHOM UACTHLH MEpPEeceKasa BEepXHEee M HMXHEe OCHOBAHUS Kasopumerpa. [Ipo-
mokeHne o0paGoTkM AaHHHX 3kcrnepuMeHTa «COKOJ-2» II03BOIMIO BKJIIOUHTEL B
my6auKyeMBIi MaTtepuasn COOBITHS, B KOTODHIX OChb KaCKajia BHIXOAMT M3 KaJODMMETPA
yepe3 ero GOKOBYIO IMOBEPXHOCTb. B COOTBETCTBMH C YCJIOBMSMH BHIPAaGOTKH ympas-

_JISIONIET0 CHTHAIA HAJOXEeHO TpebOBaHHE IIPOXOXIEHHS KAaCKagoM B KaJIOPHMETPE
TOJIIM B2mEecTBa He MeHee 3,5 A, OHepreTuueckas NONpaBKa HAa BBIHOC HEPIHH

yepes HHXXHEE OCHOBAHME KaJOPHMETPA IPOBOIMJIACH C TOM IIyOMHE KaJIODHMMETDA,
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Puc. 1. OuddepeHunansusie sHepreTHUeCKHe CHEKTPbl MPOTOHOB M spep He.
Touxku I — naHHble HacToswe# paborsl. 2 — [3], 3 — [4], 4 — [10], 5 — [12]

rIe OCh KAaCKajga HAXOOW/Iach HA PACCTOSHUHM He MeHee 6 cM oT GOKOBOIM MOBEPXHOCTH
xajmopumerpa. Takoil MeTon mo3BOMMJI M30€XATh HEONPENEIEHHOCTEH MONpPABOK HA
BHHOC SHEPruHM uepe3 OGOKOBHE IOBEPXHOCTH M TPHUBEJ K CHABHTY 3JHEPrETHUYECKON
mKaNH y paHee OnyO/JMKOBAHHHX COOHTHMIt HA ~09, nid NpoTOHOB M HA 3—J59Y, mus
APYTMX TPYIIT SAEP.

Ha puc. 1 npusenenn muddepeHnuansHEe SHEPIETHYECKHE CIEKTPH MPOTOHOB M
sgep He mo mamwmmM pawewM u no paboram [3, 4, 10, 12]. B cBa3u ¢ TeM uTo mig
NOMOJHUTENBHHX COOHTHH, pa3BMBAIOMMXCS B KAJODHMETPE MEHBIIEH TOJIIMHEL,
«oporoBHit dddexTs. cka3uBaerca B GOMBIIEM JHEPreTHUECKOM HMHTEPBAJIE, IO YBE-
JINYEHHOM CTAaTHCTHKE MAaTEpHas MpPENCTaBNeH O NMpoToHoB ¢ E > 5 TaB, mna smep
He ¢ E>1 T2B/nyxsnon. IIpupocT CTATHCTHKM NpPHM STHX SHEPrHEX IO OTHOMIEHHUIO
K JaHHBM B paborax [2, 5—7] cocraBun Gonee 50%. B obaacTm MeHBIIMX SHEPIHA
HHTEHCHBHOCTH IIOJYUEHH TI0 PaHEEe OnyOJMKOBAHHOMY CTATHCTHUECKOMY MaTepHauy.

AnnpoxcuManus pasHEMH aBTOPAMM IIOIYUYEHHKX MMH 9KCIIEPHMEHTANBHBIX TOUEK
€IUMHON CTECIIEHHOM 3aBUCHMOCTBHIO TIPHBOOUT K CAEHYIOIUM PE3Y/IbTATAM HJIS CIIEKTPOB
npotoHoB M simep He.

Hacrosmas pa6ora:

dl,/dE = (1.49 % 0,11)-10~'E-@852014) (sm?.cp-c-T9B)™' mpu E> 5 TaB,
dly./dE = (8,10 = 0,50)-1072E-@8420.12) (\2.cp-c- ToB/HyxioH) ™
npu E>1 TaB/nyknon.

I'pymna JACEE [3]:
dl,/dE = (1,30 + 0,30)-10-'E-®#00D (\2.cp-c-ToB)™! npu E> 35 TsB,
dly/dE = (9,96 £ 1,92)-1073E~-®7220.9) (\2.cp-c- TaB/Hyxon)™
npu E > 1,3 TsB/nyknon.

Ha puc. 2 npusenenn mudbepennnanbHpe SHEPrETHUECKME CIIEKTPH SAEp TPy
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Puc. 2. IuddepeHumansHbie 3HEpreTHueckue cnekTpel saep rpynn M, H u H.
Touku | — naHHble Hactosiei paborel, 2 — [3], 3 — [4], 4 — [13], 5 — [14],
6 — [15], 7 — [16]

M, H u VH, noayueHHsle CyMMHDOBAHMEM [AHHBIX IIEPBOrO 9KCIEPUMEHTA . M
YBEJIMYCHHOM CTATUCTMKONM BTOPOrO OKCIEPUMEHTA. TakXe MpeACTaBJICHH HaH-
Hee u3 pabor [3, 4, 13—16]. Ilo HamMM IKCNEPHMMEHTAJBHBIM NAHHEIM JHEPre-
THYECKHE CIEKTPH saaep ONKCHIBAKOTCS CIEenYIOIIMMHE TIOKA3aTeJISIMU:
= —2,85 £ 0,07; vy = —2,49 = 0,07; vy, = —2,62 = 0,08.

B Tabauue npuBEieH 3apANOBHIA COCTAaB M OTHOIIEHMS DA3JIMYHEIX KOMIIOHEHT
KOCMHYECKHUX JIyued NMpH PasHBIX SHEPTHAX HAa SAPO MO HAWMM 3KCIEPUMEHTAIBHEIM
OAHHEIM.,

Benuumua otsomenus p/He maerca asropamu [10] paBro#t 26 + 3 mpu 3HEp-
rusx okojmo 60 I'sB/myxknon u asropamu [11] pasHoi 24 *+ 3 mpu SHEprusx
20—100 T'3B/Hyx0H.

W3 OTHOmEHHMS MHTEHCHBHOCTEH CledyeT, uto B obsactu suepruii E =1 TaB
JOJS TIPOTOHOB MO OTHOIIEHHMIO KO BCEM MADYIUM 3apsfOBbHIM Ipynmam (p/He u
p/M+H+VH) yMenbmaerca. B 2710i 061acTH SHEPrUl SHEPreTHUYECKMM CIEKTDP SIEP
He nmpubimxaercs K CIEKTPY APYTHX TSXEIbX SACp, YTO OTIMYAET €ro IOBEACHHE
or moBeneHud npu sHeprusx E < 100 I'sB, rae sHepreTuyeckast 3aBUCMMOCTh WHTEH-
cusHocti szpep He ommcmBaercs nuddepeHUnasbHBM IO0KA3aTeaeM v~2,75—2,80
[10], B TO BpeMs KaK CHEKTPH TSXKEJIBIX SIEP OMHMCHBAIOTCS IOKA3aTEIEM f =
=2,55—2,65 [13].

. OTHOIIEHHE MHTErpaJIbHHX TOTOKOB NporoHoB M syiep He mpu smeprusx Beme 5
TsB Ha vacTMLy To HamwMM AaHHEM cocrasaser 1,32 = 0,14, Tlpu crektpe smep
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Zol o % |He %M, % | H, % V;*' M+H;VH' p/He p/MAH+VH | He/M+H+VH
(] (]

>2,5 |39 +£3(27+2[13x1(10x1 11+1|34+2(1,4420,15| 1,14 +0,11 0,79 = 0,07
>5 |37+3|28+x2[14x2{9%1|12£2|35%3 1,32 = 0,14 1,06 = 0,12 0,80 = 0,09
>10 |31 +£5(30+4[14+3[13£3|12£3|39%5 1,03 £ 0,21| 0,79 £ 0,16 0,77 = 0,14

reust ¢ mokasarenem q— 1 =1,64 3T0 COOTBETCTBYET OTHOWICHWIO MPH SHCPIMH E>

>5 ToB/uyxsion, pasHomy 12,8 *1,4. I'pynna JACEE [3] maer 3H4u€HHE I3TOrO
OTHOmEHMS TpH SHeprusix B paitone 10 ToB/nyxmon 12,2 = 2,1. CrenoBaTebHo,
OTJIMYME 3TOrO OTHOIUEHMS OT TIOJYYEHHONO INpH ISHEPruiaX 10—100 TsR/nyxsoH
HAXONUTCH 3a IpefeIaMH CTATUCTHUECKHX omu6oK.

CpaBHATENBHO GBICTPOE, ABYKPATHOE YMEHBIICHME OTHOLICHMS p/He xopomo co-
[J1acyercs ¢ MOJEJbI0 IeHEpaluu KOCMHUYECKHX Jyuyei, ONMCAHHOU B pabore [17].
JlanHAs MONENb TPEATIONAraeT, UTO MNP BHICOKMX OHEPTMAX COCTAaB KOCMHMYECKHUX
Jlydeii oTpaxaer (C yueToM MONpaBoK HA pacrnpoCTPAHCHHE B TanakTUKe) COMEpPXKAHMC
SMEMEHTOB B 3BE3NHOM BETDPE 3BE3M, B3PHIBAIOMMXCSA KaK CBCPXHOBBIC, B TOM HHCIC
obeqHEHHBIX BOJOPOAOM 3BE3X THIIA Boasa—Paize.

PacCMOTPEHHBIE IKCICPHMMEHTAJIBHHE NAHHBIE, a TAaKXE YNOMSHYTHIC MOJIEJIbHBIE
NIpEACTAB/ICHMS IOMYCPKUBAIOT, YTO IS BHIACHCHMS BOMPOCA O XapakTepe CIIEKTPOB
nporoHos u syiep He Heo6xonnMo He TOJIBKO HasbHEMIIEE yBEJINUEHNE CTATUCTUYECKOTO
MaTepuana NpH 3HEpPrusx suiue 1 T3B, HO M. 5KCIEPUMEHT II0 M3MCPEHHIO CIIEKTPOB
nporoxoB u syxep He B pacmmpeHHOM obmactu sHepruit, HaunHas ¢ 100 I'sB/nyxJI0H.
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HayuHO-MCCEN0BaTENbCKMA MHCTUTYT anepHoit GU3MKH
MOCKOBCKOMO TOCYRapCTBEHHOTO YHMBEPCHTETA
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