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BBenenue

B konne 1920x rogos Ilosab Jdupak mpejickasasi cylniecTBOBaHIEe aHTUYIACTHII—
YACTHIL, TPOTUBOIIOJIOXKHBIX ITPOTOHY U JIEKTPOHY 110 3JEKTPUIECKOMY 3apsijly 1
JnpyrumM xapakrepuctukam.B 1932, 1955 rojax ObLIM OTKPBHITHI IO3UTPOH U aH-
TUITPOTOH, cooTBecTBEeHHO. Ceityac oOHapy»KeHbI COTHU aHTUYACTHUIL, U KarKJasd
3apsizKeHHasd JaCTUIla UMeeT CBOIO aHTUIACTUILY.

AHTuUMaTEepUIo CTaIN MOJAPOOHO U3ydaTh, M, CONJIACHO COBPEMEHHBIM TeopeThde-
CKUM TIpeJICTaBJIEHUSM, OHa pPa3je/isdeTcs Ha TPU KaTeropuu 10 IMPOUCX0XKJIeHUIO:
1. IlepBuunasg anTumaTepus coOXpaHmJIach ¢ MOMEHTa 3apOrKJIeHUs BCEJTEHHONW 1
cefigac, 10 MIPEJITOJIOKEHNIO, MOYKET CYIIeCTBOBAThH B BHJIE IMIAPOBBIX CKOILJIEHUI
AHTU3BE3] WM B BUJIe aHTUTAJIAKTHUK.

2. Bropmunasa anTuMmaTepnd-KakK pe3yJbTaT CTOJKHOBEHUA dAepPHOl KOMIIOHEH-
Thl TAJJAKTUYECKIX KOCMHYECKUX JIyUell ¢ MEXK3BE3JIHbIM I'a30M UJIN 000JIOUKOI
CBEPXHOBOI

3. AHTHMaTepust OT 9K30THUECKUX HCTOYHUKOB ( OT MCIAPEHUs MEePBUIHBIX Tep-
HBIX JIBIP WJIH PACA)]/ AaHHUTH/ISIINS TaCTUI] CKPBITONH MAcChI. )

OcoOblit nHTEpEC I JAHHOI pabOThI MIPEJACTAB/ISeT MIeNRUYHAsT aHTUMATEpUsI,
TaK Kak UMEHHO OHa 110 TPEJIoJIoKeHno B pabore [1] coxpanuiach B Haleii ra-

JIAKTUKE B BUJIE IIAPOBOI'0 CKOILJIEHUS] aHTU3BE3/I.
[lepBuunas anTumMaTepus

Bapuonnas acummerpus Bcenennoit - HadsoiaeMoe mpeobdsiajianne B BUJINIMOI

vactu Beesennoii Bemecrsa Hag aruBeriecTBoM. OObsiCHEHNE IIPONCXOXK IeHUsT Oa-

PUOHHOIT accuMmerpun BeesleHHOI sIB/IsieTcsl OQHOM 13 KJI0UEBbIX IIPOOJIEM COBpe-

MeHHO#l pu3ukn. B 4acTHOCTU B KOCMOJIOTUU U B (PU3NKE deMEHTAPHBIX YACTHUII.
B crarne 1967 rozna [2] A. 1. Caxapos chopMyinpoBa HeOOXOMMbIE YCIOBUST

JUUIsl HAJIm4ausi OapUOHHON acHMMEeTPHUN:

1. AcummeTpust MeXKIy MIPOM U aHTUMHUPOM KaK HapylieHue 3apsijioBoii C- n KoMm-

ounuposanunoit CP-cummeTpun.

2.Hapymienne 3akona coxpaHeHmsI OapMOHHOI'O 3apsijia.

3.Hapymienne Ha panHux stamax ¢gpopMupoBanus BeesleHHOI TepMoinHaAMIYIEeCKO-

ro paBHOBECHUS.
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antimatter globular cluster was predicted in my paper [1] - I have put it below in  Bibliography


Ha pannux crajiusix passutusi Beesiennoit Hecoxpanenne 6apruoHHOIO 3apsijia, 017K~
HO OBLIO OBITH BEINKO, U3-3a OTJINYMs B CBONCTBAX YACTHI[ 1 aHTUYACTHUI[ U MOT
BO3HUKHYTH HEOOJIBITION M30LITOK OAPNOHOB.

DcrepuMeHTaIbHbIE JJaHHble MToKa3biBatoT, YTo C-; P- u T-cumMmeTrpun B OT/I€/1b-
HOCTH HapyIeHbl. B 9acTHOCTH, ecjii YacTHIla HeCTaOUIbHA U MOXKET PaciiaiaTh-
Csl B pa3Hble KOHEUHBIC COCTOSIHUS, TO YaCTUIHbBIC BEPOSTHOCTH CKOPOCTU pacCIia-
JIOB B JIAHHOE KOHKPETHOE COCTOSTHUE JIJisl YACTUIIBI U B AHAJIOTUIHOE (3apsiI0BO-
COTIPSIZKEHHOE) JIJIsT AHTUIACTUIIBI OKA3BIBAIOTCST HECKOJIBKO PA3THIHBIMI. DTO S1B-
nenne HasbiBaeTcs HapyiienueM C- nu CP- cummerpun. Paziindne B BEpOSITHOCTSIX
O4YeHb MaJlo, HO UMEHHO OHO O0eCIIeUYMBAET MPEUMYIIECTBEHHOE CYIIECTBOBAHIE
JaCTHIL BEIECTBA.» HaleM mupe.|l1]

B paborax [3-6] 1nokazano, 4To NpakTUYECKU BCe CYIIECTBYOIINE MeXaHU3Mbl Oa-
PUOCHHTE3a MOT'YT IPUBOUTH K (DOPMUPOBAHUIO JIOMEHOB C U30BITKOM aHTUMATE-
pun, U 3T0 TpedyeT He3HAUNTE/bHBIX Mojudukainuii yeaosuit Caxaposa. Pasmep
JIOMEHOB 3aBHCHT OT JieTaJieli COOTBETCTBYIONINX MEXaHU3MOB U MOYKET OBITh KaK
MaJIbIM, TaK 1 JOCTHUTAIOIINM COBPEMEHHOI'O0 TOPU30HTA.

Makpockoruieckasi 006/1acTb aHTUMATEPUH TIPU TOI »Ke TeMIiepaType U II0T-
HOCTH 9BOJIIOIMOHUPYET TaK »Ke KaK 1 00bIIHAasl MaTeprs MaKPOCKOIIMIECKIX Pa3-
MepOB. [4| DKCIepUMeHTBl Ha YCKOPUTEJISX, [Jle CHHTE3UPYIOT aHTHBEIIECTBO, IO-
Ka3bIBAIOT, UTO CBOMCTBA YaCTHIl 1 AHTHIACTHUIL C TOPA3UTETBHON TOYHOCTHIO COB-
aJIaI0T, ecJIu NpuHedpedb MaJibiM 3chdexTom Hapyenuss CP-ueTHocTn.

B uszompoBaHHOM IIPOCTPAHCTBE He MOXKeT c(hOPMUPOBATHCSA ACTPOHOMMIYE-
cKUit 0ObEKT MEHbIIE, YeM IapoBOe CKOILIEHHe, 9TO MOKa3aHo B pabore [7]. An-
THU3BE3/1a MOXKET CPOPMUPOBATHCS TOJBKO B OKPYKEHIUN aHTHUBEIeCTBAa, T.K. NHaTe
BEIECTBO U aHTUBEIIECTBO MPOAHHUTMINPYIOT. TakuM obpa3oM, HalpuMep, Iia-
POBBIE CKOILIEHHUSI aHTU3BE3] MOTJI Obl 00pa30BaThCsl B IepUO (POPMUPOBAHISA
[a/lakTUKN 1 COXPAHUTHCS B ee rajo K Hactodiemy Bpemeru|7|. Ilpn menbrmx
pasmMepax aHTUBEIIECTBO ellle 10 popMupoBatus ['aJlakKTHKN TPOaHHUTIIXPOBAJIO
Obl ¢ BemecTBOM. DPDEKTOM HPUCYTCTBHUSI JOMEHOB aHTUBEIIECTBA MOYKET ObITb

perucrpariust siiep anturesns|8,9], K mpumepy, B 9KCIEPUMEHTAX HA OKOJIO3eMHBIX

ycranoBkax PAMELA u AMS-02.
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DKCIIepUMEHTAJIbHbIE PEe3yJbTaThl 00 OTKPBLITUN aHTUYACTHIL

BaKHbIM MOMEHTOM IIPOBEPKU TEOPHUU SIBJISIETCSI COIIOCTaBJIEHUE PACUYETOB C
9KCIIepUMEHTAJbHBIME JaHHBIMUI. B 9TOM pasjese paccMaTpuBatOTCs SKCIIEPUIMEH-
tel PAMELA 1 AMS-02, B KOTOpPBIX IIPOBOINTCS IONCK aHTHBEIECTBA OT IIOTOKOB
rajJlakKTUIeCKNX KOCMIYECKUX JIyUeld.

PAMELA

PAMELA 0b11 3anyien 15 uions 2006 roja u craj HepBbIM CIYTHIKOBBIM 9KC-
IIEPUMEHTOM, IOCBSIIEHHBIM OOHAPYKEHUIO0 KOCMHYECKUX Jydeil, ¢ 0coObIM aK-
IIEHTOM Ha IOMCK aHTHUBEIIECTBa. JKCIIepUMEHT ObL1 mpekparieH B 2016 romy.
[Ipubop mocrpoeH Ha CIEKTPOMETPE ¢ IMOCTOSHHBIMU MarHUTaMU U KPEMHHIEBLIM
MHIKPOIIOJIOCKOBBIM TPEKEPOM, KOTOPHBIil obecriednBaeT MHAMOPMAINIO O »KECTKO-
CTH JacTull. BHU3Y HaAX0UTCsl KpEMHIEBO-BOJIL(DPAMOBBIil KaJIOpUMeTP, HefATPpOH-
HBIil JIETEKTOP U CIUHTUJLJIATODP C JUBHEBBIM XBOCTOM JIJIsl PACIIO3HABAHUSI OTHO-
IIEHU %. CJ1ou IIaCTUKOBBIX CIMHTHULISTOPOB UCHIOJb3YIOTCS JJIsI U3Mepe-

Hus ckopoctu u 3apsiaa dactuiibl. PAMELA nmeer BbICOKYIO 1yBCTBUTETLHOCTD

antiHe __ =7
T = 10

DHeprusi aHTUIIPOTOHOB M3Mepsiaach B puamnasone 60-750 MsB. Kocmugeckne

OTHOIIICHN A

JIVUM CTAJIKHUBAIOTCS C aTOMaMU B BEPXHHUX CJIOSX aTMOCQEphl, co37aBas aHTU-
HEHTPOHBI, KOTOPbIE, B CBOIO 0YePe/ib, PACIalaloTcst ¢ 00pa3oBaHueM aHTUIIPOTO-
HoB. OHu ObLIN OOHAPY?KEHbI B YacTH osica Ban Asurena, Ommkaiimeit Kk 3emre.
[Tonyuennsie Hanubie PAMELA mokasnBaior, 9T0 aHHUTMJIAIMOHHBIE COOBITHS
HPOUCXOMJIM B THICATY pa3 dallle, YeM MOKHO ObLIO Obl 0XKUJIATh B OTCYTCTBHE
aHTuBellecTBa. JlaHHBIE, cojeprKalliie J0Ka3aTe/bCTBa HAJUUINsT aHTUBEIIEeCTBA,

ObLT cobpanbl B miepuof ¢ mogisa 2006 rofa o aekadbpb 2008 roga. [10,11]



AMS-02

AMS gBisieTcss IepBbIM OOJIBIITIM CIIEKTPOMETPOM ITPOBOJIANINM SKCIIEPUMEHTBI
Ha oKoj1o3eMHoit opouTe. B AMS-02 ncro/ib3yroTest yeToiunBbie K paaliii CBepX-
OBICTPBIE MUKPOCXEMbI CIIEIUAJIBHO JI/IsI PEIUCTPAIII YaCTUIL BBICOKIX SHEPIHiT.IKCIIe!
Hauasics B 2011 rojy m npojioyzKaeTcsl B HacTosIee BpeMsi. Perncrpupyercst kak
BEIECTBO TaK U aHTHUBEIIECTBO B IMMPOKOM JHAlla30He Macc u sHepruil. Jlerek-
TOPHBII MOY/Ib COCTOUT U3 CEPUN JIETEKTOPOB, KOTOPhIE UCTIOIBL3YIOTCS JJIsT OIpe-
JICJICHUST PA3JINUHBIX XapaKTePUCTUK U3JIyUCHIA 1 YACTUI] IPU UX [TPOXOZKICHUH.
XapaKTepuCTHKI OIPEIeISIIOTCA TOJbKO JIJIs YaCTHIL, IIPOXOIAINX CBEPXY BHU3.
YHacTuiibl, KOTOpbIE BXOJAT B JETEKTOP I0JL JTIOOBIMU JIPYTUME yIJIAMHU, OTKJIOHS-
FOTCA.

JleTexkTop Mepexo/IHOTO M3JIydeHHUsT U3MepsieT CKOPOCTH YacTUIl ¢ HambOOJIbIIeit
sHeprueii. Bepxuee BpeMsi cueTdmnKa 1ojera, Hapsjly ¢ MEHbIIUM BPEMEHEM CUeT-
YuKa I0JIeTa, M3MepseT CKOPOCTH YacTHUll ¢ 0oJjiee HUBKOW sHeprueil. 3Be3THbIil
TpeKep OIpeJie/IsieT OPUEHTAINI0 MOy B IpocTpaHcTBe. KpeMHueBbIit Tpekep
n3MepseT KOOPANHATHI 3aPsI?KEHHBIX YaCTHIl B MarHuTHOM 1oJie. Mmeer 4 peseps-
HBIX HAcoca OXJazKjaromiei Kujgkoct [TocTosHHBI MAarHUT U3MEHSIET IyTh 3a-
PS2KEHHBIX YaCTHIl, YTOOBI UX MOXKHO OBbLIO WACHTH(MUIIPOBaTH. CUYeTInK aH-
TUCOBIIQJICHUN OTOPaChIBAET CJIydaliHble YaCTHIBI, IONaaonme yepe3 ODOKOBbIE
crenkn; KosiblieBast BU3yaJin3aliis 9epeHKOBCKOIO JIe€TEKTOPa M3MePsieT CKOPOCTh
OBICTPBIX YACTHIL C IIPEJICTbHOI TOTYHOCTHIO; DJIEKTPOMArHUTHBIN KaJIOPUMETP 13-

MepAdeT IIOJIHYIO 9HEPIruio YaCTHUII.

AMS upejcrasuiia B anpese 2015 roga ganabie 0 300 MUIINOHAX ITPOTOHHBIX
coObITHIT 1 ToToKe resiusd.B nexkadbpe 2016 rojia on 0OHAPYKIT HECKOJILKO CUTHA-

JIOB, COOTBETCTBYIONIUX sI/IPAM aHTUTEJINST CPeJN HECKOJbKUX MUJLIHADIOB siiep
resmst.|12,13]



IITapoBbie cKomIeHUsI B raJjo rajJakTUKN

[[TapoBoe ckorienne - 310 cepudecKkas COBOKYITHOCTh 3Be3J], KOTOpasi Bpa-
aeTcst BOKPYT sijipa rajakTuku. [IlapoBble CKOIICHIST OYeHb TECHO CBI3aHbI 110/1
JIefiCTBUEM CUJIbI TSAYKECTHU, 9TO TPUAaeT UM cheprmIecKyio (popMy U OTHOCUTE b
HO BBICOKYIO TIJIOTHOCTL 3Be3/l IO HAIIpaBJIEHUIO K UX IMenTpaM. Hasanme 3Toi
KaTeropun 3BE3/IHBIX CKOIJIEHU TPOMCXOUT OT JiaTHHCKOro globulus - nebob-
11011 cpephl.

[IlapoBble CKOIJIEHUsT HAXOAATCA B TaJ0 TAJaKTUKH U COJEpKAT 3HAUUTE/HHO
OoJTbINIe 3BE3J] U HAMHOI'O CTaplle, YeM MeHee IJIOTHbIE OTKPBIThIE CKOTLICHU,
KOTOpbIE HAXOJSITC B JMCKe rajiakTuku. IlapoBble CKOILJICHUSI JTOBOJIbHO pac-
npoctpanenbl, B Mjeunom Ilytn B Hacrosiiee Bpemsa uzsectHo ot 150 g0 158
IIapOBBIX CKOILIeHuii, a emle ot 10 10 20 ere He 0OHAPYKEHO.

Habsoiernst 3a mapoBbIMI CKOILJIEHUSIMU [TOKA3bIBAIOT, UTO STU 3BE3/IHbIE 00-
pa3oBaHusl BOBHUKAIOT IJIABHLIM 00pa3oM B 00J1acTsX 3(PpMOEKTUBHOIO 3B€311000-
pasoBaHMd U TJe MeXK3Be3JiHas cpejla uMeeT 6ojiee BBICOKYIO IJIOTHOCTH, YeM
B HOPMAJILHBIX 3Be37000pa3yionux objactax.Hu ofHo M3 M3BECTHBIX IMTApPOBBIX
CKOILJICHUT He TTOKa3bIBaET aKTUBHOI'O 3BE31000pa30BaHIA,0HI CBOOOIHBI OT ras3a
U IBLIN, W IPEJIIO0IAraeTcsi, 9TO BeCh ra3 U IbLIb JABHO ObLIN JINOO IpeBpalle-
HBI B 3BE3JIbI, JTNOO BBIJY/INCH U3 CKOILIEHUs] BO BPEMs ITEPBOHAYAIBLHOTO B3PHIBA
3B€371000pa30BAHIA. DTO COTJIACYETCS ¢ MHEHNEM O TOM, YTO ITapOBbIe CKOTLICHIS
SIBJISIIOTCST CAMBIMU CTAPbIMI 00beKTaMu B ['ajakTuKe n ObLIN OJHUMU 13 IIEPBBIX
CKOILJICHU{T 3Be3]1, KOTOPbIE CPOPMUPOBAJINCD.

[ITapoBble CKOIJICHUST BpPAIIAlOTCS 10 raJlakKTUKaM Ha opouTax, KOTOPbIe CUJILHO
9KCIEHTPUIHBI U CUJIHHO HAKJIOHEHB! K IIJIOCKOCTH TaJJakTUKN. Haxosgcn na opou-
Te "okpannbl ' rasakTUKK, UM TPeOyeTcsi, BO3MOYKHO, HECKOJIBKO COTEH MUJIINOHOB
JIET, 9TOOBI MPOiiTH OjiHY 0pouTy. B Teseckore mapoBoe CKOIICHIE BhITJISINT KaK
HEYETKUI Map, a OTJAebHbIE 3Be3/Ibl Ha Teprdepun CIUBAIOTCS B CILIONTHON MIap
cBeTa 10 HAIIPABJIEHUIO K IeHTPY. TeM He MeHee, 9TO MPOCTO TOTOMY, YTO 3BE3JIbI
HAXOJIATCSI TaK OJIM3KO JIPYT K JIPYTY, 9TO OHU HE MOI'YT OBbITb MHJINBHIYAJIHHO
TEJIECKOIIMIECKH Pa3pelieHbl. B IeHTpe MapoBOro CKOIJICHUST 3BE3/bI MOIYT J10-
crurath mwiotHoct or 100 mo 1000 3Be3 Ha KyOuUecKuii mapcek. JTo B OTJIMIHe

OT IJIOTHOCTH 3Be3j1 0KoJio Hartero CoJiHIla, KOTopasi OICHUBACTCA NPUMEPHO B



0,14 3Be3/1bI HA KyOMYECKUil TTapcek.

[ITapoBble CKOIJIEHUST OOBITHO COCTOAT U3 3B€3/l, KOTOPblE NMEIOT HU3KYIO JI0JIIO
9JIEMEHTOB, OTJIMYHBIX OT BOJIOPOJIa U T'eJiMs, 110 CPAaBHEHUIO C TAKUMU 3BE3/1aMU,
kak Cosarie. HazpiBatoT 3t OoJtee TsKesble 3JIeMeHThI METa/LJIaMU, & IIPOIOPITAN
TUX JEMEHTOB - METAJIMIHOCTHIO. DTU SJIEMEHTbI IIPOU3BOISTCSA B PE3yJibTare
3BE3/HOIO HYKJICOCHHTE3a, & 3aTEM BO3BPAIAIOTCA B MEK3BE3JHYIO CPely, /e
OHU TOTAJIAIOT B 3BE3JIbI CJeytoriero mokoenus. CiaemoBaTebHO, J0JIs MeTal-
JIOB MOXKET YKa3bIBaTh Ha BO3PACT 3BE3JIbI, ITPIIEM OoJiee cTapble 3Be3/1bl OOBITHO

IMEIOT 60JIee HU3KYI0 METaJUITIHOCTb. [14-16]



ITocTanoBKAa 3aa4n

[Ipemmonoxkum, 9o mapopoe ckorieane M4- nctounnk anTuresns-4 B rajaak-
THYCCKUX KOCMHUYECKHNX Jiydax.bepercs st paccMOTpeHHsT MMEHHO aHTUIE M
T.K. BEPOSITHOCTb €0 BTOPUUIHOI'0 0Opa30BaHus KpaliHne mMaJia. st 9Toro Jgo/KHbI
B OJIHOM MeCTe U IPaKTHIECKH OJIHOBPEMEHHHO 00Pa30BaThbCs JIBa aHTUIIPOTOHA
u JBa aHTHHeiiTpoHa. [IpumyeM MX OTHOCHUTEJIbLHBIE CKOPOCTH JIOJIZKHBI ObITH Ma-
sbl. Ckortenne M4 naxomurcest B I'ajsio asaxkTukn Mieunbiii nyTs. /I Hagasia
AQHTHUTe/INI0-4 HYy’KHO NPOHUKHYTH B IMCK. A IOTOM B COJIHEUHYIO CHCTEMY, KO-
Topas HaXOJUTCS Ha PACCTOSHUM & KK OT TaJaKTHIeCcKOro IeHTpa. KeTh Tpu

BOSMOXKHbBIX MHXKCKIINNU aHTUI'CJINA B KJI:

1.Huskue sneprum.

Eciin obsacth pacrpocTpaHeHusi aHTUBEIIECTBa I1apOBOT0 CKOILICHUS OYJIET T1e-
pecekaTh raJlakTUIecKUil JUCK, 3BE3JIHbII BeTep IMOIaJjeT B JIUCK, & 3aTeM U B
Couineunyio cucremy. Jljist 3T0ro paccMaTpuBaercsi CTalioOHapHOE UCTeUeHUe Be-
MEeCTBa 3BE3/Ibl B CKOILJICHHH.

3Be3/Ibl TOCTOSIHHO TEPSIIOT YaCTh CBOEH MACChI, IIO9TOMY KOHIEHTPAIHS TaCTHIL
OT BCETO MIAPOBOI0 CKOIJIEHNS OY/IeT JIOCTATOYHO BLICOKOI. Ho 3T0 ovenn nuskme
SHEPIuu, HeOOXOIMM IIPOIECC JOYCKOPEHUs YaCTHII.

2.B pe3ynbTaTe BCHBIIEK Ha 3Be3/1aX B IMIAPOBOM CKOILJICHUN YACTUILI MOTYT ITPU-
obpeTaTh OOJIBIIYIO YHEPTHIO, 00pa3ys aHTHAAepHYI0 KoMioHeHTy ['KJI.
3.B3pbIBBI CBEPXHOBBIX - 9TO PE3YJILTAT IBOJIONIH 3BE3]T,COTPOBOXK TAIOITUIICSA BhI-
OPOCOM OIPOMHOI SHEPruH (OPSIIKA 10°1 spr).BemectBo or B30pBaBIIeiicst 3Be3-
JIbl PACIIPOCTPAHSAETCS ¢ OOJIBINON CKOPOCTHIO M C BHICOKOI BEPOSITHOCTHIO JIOCTUT-
Her CojtHedHOMN cucTteMbl U BrocjeacTBre 3eMiin. CBEPXHOBBIE MOTYT SIBJISITHCS

HanboJree BEPOATHBIM MCTOYHUKOM aHTHUAJECP B KOCMUYECKHUX JIy4daX.



PesynabTaTb!

B pabore mpoBoanioch u3ydeHue IMapoBbIX 3BE3IHBIY. CKOILICHNIT Haleil ['a-
JIAKTUKU U UX OCHOBHBIX CBOCTB.II0 JaHHHBIM|TOT CallT| OBLIO MOCTPOEHO Pac-

npeneJscHne n3y4YCHHbIX CKOIIJICHUIA.

CranmoHapHbIii cirydaii

Ha nepsom srtame 6bL1 PACCMOTPEH MEXaHU3M CTAIOHAPHOTO MCTEUICHUS Be-
mecTBa n3 ckomienus. [lo ganmsiv [15], [21] mocTpoers! rucrorpaMMbl Mace 1o
BbIOOpKe TeMiiepaTyp u3 100 3Be31, 7719 MOHUMAaHUS TOrO, KaKWe 3Be3/Ibl Hace-

JIIOT IIapoBoe cKoluienue M4,

TR 0.827 0.822 0842 0848 0852 0857 O0.BE2 087 0.874

Puc.5 Pacupeienune o maccam n3 100 3Be31 B 3Be3/1HOM cKorieHun M4

OTu 3Be3/bl U3 IEHTPa CKOILIEHUs, HO MbI MOXKEM OOOOIUTEL Ha BCE 3BE3JIBI
CKOILJIEHNS, TTOCKOJILKY OHU 3BOJIIOIMOHUPYIOT B OJIHUX U TeX K€ YCJIOBUSIX TaJlo.
Ucxons 13 pacupeie/ieHls Mace U 3HAUEHUS TeMIlepaTyp, MOXKHO CIeJIaTh BbIBOJ,
YTO Hallla BLIDOPKA -3TO I'PYIIa OPaHKEeBbIX KapukoB ¢ Maccamu oT 0.78 j10 0.9

mace CoJtHra.

[ljst Toro, 4TOOBI MOHSITH, MOIVIO JIX OOBIYHOE BeIecTBO U3 rajo lajlakKTHKH

MHTEHCUBHO IIPOHUKATH B IIapPOBOE CKOILJIEHHE, ObLIO PACCUUTAHO CPEJIHee pac-

10


mkhlopov
Texte surligné 

mkhlopov
Note
???


CTOSTHUE MEXKJIy 3Be3/aMu 110 popMyJie 00beMa Iapa IPU U3BECTHLIX 3HAYCHUSIX

pajnyca kiaacrepa(R) u kommdaectsa 3Be3n B Hem(N):

Ucnonbsyst pantbie [21] u [22], Haxopnum cpejiauii pasmep acTpocdepbl it OpaH-
JKEBBIX Kap/IuKos B M4:

2

ny,mpyuv: .

%w”d = 0.0051K (2)
8

CpaBHUBas €ro C IOJIyYeHHbIM CPeJHUM PacCTOsTHUEM MeXKJIy 3Be3/laMU MOZKHO
CKa3aTh, YTO OOBIYHOE BEIIECTBO IPOHUKAET B MEXK3BE3HOE IIPOCTPAHCTBO B IIla-
POBOM CKOILIEHHH. DTO T'OBOPUT O TOM, UTO Ha MOBEPXHOCTH 3BE3] HPUCXOIUT
nponecc aHHurmaduu. s Toro, 4To0bl MOHATH, MOKUAACT JIM BEIICCTBO 3BE3/I-
HOT'O BeTpa IIapoBOe CKOILIeHHe, ObLIa paccuuTaHa CKOPOCTb 3BEJIHOIO0 BeTpa U

oIy YeHHoe 3HaYeHne CPABHUBAJIOCH CO BTOPOIl KOCMIYIECKOI CKOPOCTDHIO:

2GM
R

rie R=3.4 cB. sier [23],M pajuyc u Macca CKOIJIEHUsT COOTBECTBEHHO.

vy = = 1.5 % 10*m/c (3)

Z[.HH BbIYMCJICHMA 3BE3AHOI'O BE€TpPpa HY2KHO BBIYHUCJ/IIMTL TeMIlepaTypy BeTpa IIO

dbopmyite n3 [24]

2Gum, , Cy 2 M
Tvina = E(=2) (=) =35 10°K 4
o= Xy () =35 ()
1 paJinyc 38e37bl 10 (hopmyiie|25]
L
Lsun
R=—"—— (5)
(Tin>

R =1.28x Ry,
Haxoqum 1o rpaduky us [24] s 1 a.e. 3Hauenne cKopocTu BeTpa €j1abo

MEHSIETCsl ¢ PACCTOSHIEM, II03TOMY JIJId OLCHKU OepeM 3TO 3HaueHue
Vwind = T00KM/C (6)

CkopocTh BeTpa 3Be3/bI DOJIbINE BTOPOH KOCMUYIECKOIT. SHATUT BEIECTBO CTAIINO-

HapHOI'O UCTe4YeHudg 3BE€3/] aKTUBHO ITIOKNAACT IIPeae/Ibl CKOIIJICHMA.
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Bricokune dHEpPIrmm - BCIIBIIIIKMN CBEPXHOBbLIX

Ha pucynke 1 npejicrasiien rpaduk 9BOJIONNE HaceieHust cKorLierust M4[17].
'paduk naer HoHATL KaKue IPOIECChl IIPOUCXOUIN Ha PAHHUX 3TallaX KU3HH
CKOILJICHHS U CPABHUTDL PE3YJILTATHI TUX IIPOIECCOB ¢ HACTOANMM Bpemenem. O6-
paTuM BHIMaHUE Ha YHC/I0 HEHTPOHHBIX 38311 Ha rpaduke. Vx ducio He n3meHu-
JIOCH 32 12 M. JIeT. DTO 3HAYUT, 9TO IPUMEPHO 12 MJLIP. JIeT Ha3aJl OHU MOIJII

0o0pa3oBaThCd KaK Pe3yJbTaT B3PhIBa, CBEpXHOBLIX 11 Tura.

16"% ¥ L] L] L] L L
100000 1
. — T ~—
10000 |/ 1
1000 1
[
Hedtposmmie 182308
" epEtie RSP ... ...
100 f P Ofaee swene 19638 ]
; Racdmsie 182148
10} "y 4
' L L L 1 1 L
0 200 4000 G000 8000 10000 12000

Puc.2 WN3menenune nacenenns M4 Bo BpeMeHH

Ucnonb3yst Janmbie cTaThll [22] paccunTaeM MOTOK aHTHIEJIHsT OT MAPOBOIO CKOII-

JIEHUS:
Eg Nt
PCR = %ﬂm =10"*B/cM® (7)
rie Ny, = 2 % 10* uncio neiirponnbix 3Be3q B M4, Gepem nx Jyis pacueTos,

TaK KaK OHU 10 COBPEMEHHBLIM ITPEJICTABIEHUSIM SABJISIOTCA PE3YIBTATOM B3PbIBA
cBepxHOBBIX, t = 13 * 10° et ~ 10 ner= 3 * 10'° cexkynn - BospacT Kiacre-
pa, Ny, ~ 2% 107° cpeanss dacTora B3pbia cBepxHOBBIX 11 Kiacca, Fy, ~ 10°
SPI -3HEPIUs OT OHOI CBEPXHOBOI, tyer ~ 107- Bpems ynepskanna KJI, V- oobenm

nncka ['ajgakTukn ¢ BbicoToit n pagumycoMm 300KknK n 10 KIIK cOOTBETCTBEHHO.
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3akJro4eHne

B jannoit pabore B paMKax IIapOBOIO CKOILIEHMsI aHTH3Be3: B lajgakTuke
ObLTa M3yvena BO3MOYXKHAA POJIb ITPOIECCOB 00PA30BAHUS JIOMEHOB aHTUBEIECTBA
Ha OCHOBE MOJIEJIN, 3aKJII0UAIOIIelicss B TOM, 4TO IIAPOBOE CKOILIEHHEe aHTU3Be3
9BOJIIOIMOHUPYET TTOX0XKUM 00Pa30M Kak 0OBITHOE IapoBOE 3BE3/IHOE CKOILJICHNE,
HCXOJIs U3 CUMMETPIF™. CBOICTB BellecTBa 1 aHTBerecTBa. OCHOBHAs MJiesl BO3-
MOXKHOCTH OOHapy»KeHusI JIOMeHa aHTUBEIECTBA COCTOUT B JIeTeKTUPOBAHUN aHTHU-
sIIEPHOIT KOMIIOHEHTBI KOCMIYECKHX JIydeil OT ncTouHnka. B pabore npon3BouTcst
TeopeTnIecKasl OleHKa JIAHHOTO MOTOKa. B cBA3M ¢ TeM, aHaJM3 pa3Jie/iseTcs Ha
HEC¥OJIBKO TAIIOB. MOCTpoeHne (BYHKINN UCTOYHNKA, OCHOBBIBASICH HA TEX CIIO-
cobax IOKMJIaHUsI BellecTBa CKOILIEHHS U Ha (hOPMHUPOBAHIE MOJEJN JBUKEHIS
YACTUIL B YCJIOBUsAX raJio n Jucka [ajmaxkTtukn. V3 Tpex criocodoB MOKUIAHWUS Be-
IecTBa PACCMOTPEHO JiBa: B cranmoHapHoM cirydae ITpoBejieHa OIeHKa CKOPOCTH
HMOKHUJIAHIS BEIECTBA U 3aKJIF0UEHO, YTO aHTUBEIIECTBO aKTUBHO ITOKUIAeT UCTOY-
HUK ¥ B IIPU JIaJIbHEHAIINX pacueTax MOXKeT JIaTh BKJaJl B 00N SHePreTHIeCcKuii
OTOK. BTOpbIM OBLIT paccMOTPEH BBICOKOCKOPOCTHOM CJIy4daii, Oa3upyromuiics Ha
[OJIYIE€HUN BBICOKOOHEPIMIHBIX YACTHI] OT B3PhIBA CBEPXHOBBIX B 9TOM CKOILIE-
HuM.3/1ech ObLIa paccuuTaHa SHepreTrndecKasl IJI0THOCTh KOCMUYECKUX JIydeil oT
JIAHHOT'O CKOILJIEHHS.

HaJibHeiimas paboTa OyieT HallpaB/ieHa Ha (POPMUPOBAHIE SHEPIeTHIECKOIO CIIeK-
Tpa OT MCTOYHUKA U Ha IIOCTPOEHHE MOJIEJN JBUKEHHUsI IIOTOKOB aHTHYACTHUIL B
MAarHUTHBIX HOJISIX IaJIo U JAUcKa [aJlakKTHKI Kak JJIsi CTAllMOHAPHOIO CJrdasi, Tak

1 OJid cJiydad 9aCTHull C BBICOKMMUH CKOPOCTAMMU.
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