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1. BBEIEHNE

B xonne 20x rogos npomiaoro Beka [loss Iupak mpemckazan cymecTBo-
BaHUe AHTUYACTHIL — HOBBIX YACTHI[, IIPOTUBOIIOJIOKHBIX y7Ke M3BECTHBLIM I10
3HAKY 9JIEKTPUUECKOI0, HAPUOHHOI0, JIEITOHHOIO 3apsaaM U JIPYIUM XapaKTe-
puctukam |1].

AHTHBEIIECTBO CTAIN IOJAPOOHO U3YUATD, 1, CONJIACHO COBPEMEHHBIM I1PE/I-
CTABJICHUAM, OHO UMEET TPU BO3MOXKHBIX HPHUPOJLI IIPONCXOXK JICHUST:

1. TlepBudHOE AHTUBEIECTBO, COXPAHNBIIICECS ¢ MOMEHTA, 3apoK/ieHust Beesen-
HOM |2, 3], u ceiiyac, 1m0 MpeJIIIOJIOKEHI0, MOXKET CYIIeCTBOBATH B BUJIE 1IAPO-
BBIX CKOILJIEHUI aHTu3Be3/1 |2].

2. Bropuunoe aHTHBEIIECTBO, KAK PE3YJILTAT CTOJKHOBEHUS sICPHOIT KOMIIO-
HEHTHI KOCMHYECKUX JIydeil ¢ MEesK3BEe3IHBIM Fa30M WJIN ¢ OCTATKOM O0O0JI0YKN
CBepXHOBOIT [1].

3. AHTHBEINIECTBO OT 9K30TUIECKUX HCTOYHUKOB (UCIAPEHUE TIePBUYHBIX Yep-
HBIX JIBID WM PACIa)]/ aHHUTUJISIIUS THIIOTETHYeCKIX YaCTUIl CKPBITOH Macchl )
5]

[Tpejckazanue |5 OCHOBAHO Ha MPEJIOJIOKEHUN O CHMMMETPUH CBONCTB
IIAPOBBIX CKOILIEHWIT BEIeCTBa U aHTHBelnecTsa |3]. B nanuoit pabore pacemar-
PHUBAETCsI BO3MOXKHOCTH CYIIECTBOBAHUS HIAPOBOIO CKOILICHUS aHTHBEIIEeCTBA,
KOTOPBIil OYIET SBJIsIeTCs NCTOYHUKOM HEePBUYHOrO anTuresns. [lepsudnpii an-
TUTEINIT ABJISIETCS BTOPBIM 110 PACIPOCTPAHCHHOCTH B KOCMUYECKUX JIyUaX I10-
cie antunporona. IIlapoBoe CKOILICHNE TakzKe SABJISeTCS MCTOYHHKOM 0OoJiee
TsKeJNbIX anTusigep. Ho apurasich mo lasakTuke, TsizKesble siipa OyayT moj-
Beprarbed gparmenTanyi. VMenHo mosToMy anTure/unii siBaserca Toi Xapak-
TEPUCTUKON IIAPOBOrO CKOILICHHsI, KOTOpast, ¢ OJHOIl CTOPOHBI, NPAKTUICCKN
HE POXKJACTCS KaK BTOPUYHAA, a C APYToil CTOPOHBI, OyaeT 6osee pacipocTpa-
Hena kak nepsudnag [5|. [Toaxon B gaHHON pabore HampabjeH Ha TO, YTOObBI
YTOUHUTDL IPEICKA3aHus 3TO I'MIIOTE3bI ¢ yYeTOM ONUCAHUs OOpa30BaHKA 1

pacipocTpaHeHns aHTure/nd B l'ajiakTuke.



1.1. TEPBNYHOE AHTUBEIIIECTBO

Bapuonnas acumMmerpus Beesennoit - HabJ/tomaeMoe mpeodJiajlaHne B BU-
JuMoit yactu BceesieHHo# BermecTBa HaJj aHTHBEIecTBOM. OObsiCHEHHE ITPOMC-
XOYK/JIeHUsI OapPUOHHOI accuMeTpun BcesieHHOi siBJIeTcs OJHOM U3 KJIH0UeBBIX
podJIeM COBPEMEHHO KOCMOJIOrNN 1 (DU3UKH JIEMEHTAPHBIX YACTHIL.

A J1.Caxapos(1967)[6] u B.A.Kysemuu(1970)|7] chopmymuposain Heob-
XOJIUMBbIE YCJIOBUS JIJIst OAPUOCHHTE3a — MEeXaHU3Ma, reHepalun 6apuoHHONH aCuM-
MeTpun Bo BceesieHHOI:

1. AcuMmmeTpus MeXK Ty JacTUIAMEI U AHTHIACTUIIAMI KaK HapyIIeHre 3a-
psjtoBoit C- u komOunupoBannoit CP-cumMerpum.

2. Hapymenne 3akoHa coxpaHeHusi 0apuoHHOIO 3apsi/ia.

3.Hapymienue j10KaJbHOIO TEPMOJIMHAMITIECKOI'O PABHOBECHSI.

C mpyroit croponsl B paborax [8] - [l1] mokazano, 4To mouTtnm BCe Cy-
IIECTBYIONIIE MEeXaHU3Mbl OAPUOCHHTE3a, JIOMYCKAIOT CYIIECTBOBAHNIE JOMEHOB
¢ n30BITKOM aHTUBEIIECTBA, B CJIydae CHJIbLHOI HEOHOPOJIHOCTH DApUOCHHTE3A.
Pazmep jgomMeHoB He GpUKCHPOBAH, OH 3aBUCUT OT jieTajieil paccMaTprBaeMbIX
MEXaHU3MOB U MOXKET OBbITh KaK MaJIbIM, TaK U JOCTUTaIOIIIM pa3Mepa MeTa-
raJlakKTUKH.

Makpockornuieckasi 00J1aCTh aHTHUBEIIECTBA ¢ U30OBITKOM aHTHOAPHOHOB
[P TOII »Ke TeMIepaType U IJIOTHOCTH SBOJIIOIMOHNPYET TaK »Ke Kak 1 00ObIIHOe
BEIECTBO MAaKPOCKOIMYECKIX PAa3MEpPOB. DKCIIEPUMEHThI Ha, YCKOPUTEJIAX, TJIe
CUHTE3UPYIOT aHTHUBEIIECTBO, ITOKA3BIBAIOT, YTO CBOWCTBA, YaCTHUI[ U aHTUIACTHUIL
COBIIAJIAIOT, ecin puHebpedsb MaIbiM s derrom Hapyieruss CP-aernoctu|12].

B okpyzKeHHM BeIecTBa B X0Jji€ KOCMOJIOIMYECKONH IBOJIIOIIMI HE MOXKET
cchopMUpPOBATHLCSA aCTPOHOMUYECKUIT 00bEKT MEHbIIIE, YeM IIapOBOE CKOILICHNUE,
9T0 ToKazaHo B pabore [13|. [Ipu meHbIIIX pasmepax aHTHBENIECTBO €Ie JI0
dopmupoBatus ['ajakTHKK TPOAHHUTMJINPOBAJIO Obl ¢ OKPY2KAIOIINM ero Oapu-
OHHBIM BeIeCcTBOM. BepxHuil mpejes pasMepa JoMeHa 3a1aeTcst HabJIro1aeMbl-
MU TIOTOKAMU TaMMa-13J1yIeHUs.

[ITapoBbie CKOILIEHUsT aHTU3BE3]T MOIJI 00Pa30BaThCsI BO BpeMsi hOopMU-
poBaHus ['alaKTHKI 1 COXPAHUTBCS B €€ raJio K HacTodAIeMy BpeMeHnn. [ToTokn
KOCMMYECKIX aHTHUSIJEP - 9TO OCHOBOIOJIATAIONINI IIPU3HAK CYIIECTBOBAHIS Ta-

KX CKOILJIEHUIA.



1.2. IITAPOBBIE CKOIIJIEHNA B I'AJIO
IF’AJIAKTUKUAU

[ITapoBoe 3BE3/1HOE CKOILJIEHNE — COBOKYITHOCTH 3BE3]1, KOTOpas o0pa3yeT
KJacTep cepnuyeckoit popMbl Bpalaroniuiica Bokpyr djipa [asmaktuku. I1la-
POBBIE CKOILJICHUSI OYEHb TECHO CBSI3aHbI 1101 JCHiCTBUEM I'DABUTAIMHI, YTO HPHU-
JaeT uM chepuieckyo GopMy B OTHOCUTEIHBHO BBICOKYIO IIJIOTHOCTH 3BE3JI 110
HAIIpaBJIeHUIO K UX IeHTpaM. HaspaHue 9Toil KaTeropun 3Be3QHbIX CKOILICHUIT
HpoucxoauT or JaruHckoro globulus - mebosbioit cdepnl. Ilaposbie ckorLie-
HIUsT HAXOJSITCS B Tajl0 TaJIAKTUKHU U COJIEPyKAT 3HAYUTE/ILHO OOJIbIIE 3BE3J U
HAMHOT'O CTaplile, YeM MeHee IJIOTHbIe OTKPBIThIE CKOILJIEHUsI, KOTOpPble HaXO-
JIsiTCsl B JucKe rajakTuky. [IlapoBble CKOILJIEHUs JIOBOJIBHO PACIPOCTPAHEHHI,
Bo Miteanom ITyTn B Hactosiee BpeMs n3BecTHO OKOJI0 150 MApPOBBIX CKOILITE-

Habmronennst 3a MapoBbIMEI CKOILIEHUSIMU TTOKA3BIBAIOT, UTO 9TU 3Be3]I-
Hble 00Pa30BaHMsI BOSHUKAIOT IVIABHBIM 00pa3oM B 00aCTsIX 3(MQPEKTUBHOIO
3BE3/1000pa30BaHusl, T/Ie MeXK3Be3/IHasl cpejia nMeeT 0oJiee BLICOKYIO ILIOTHOCTD,
110 CPaBHEHHIO ¢ HOPMAaJIbHBIMU 3Be31000pa3yionux objactamu. B HacTosiee
BpEMsI HU OJHO U3 U3BECTHBIX HMIAPOBBLIX CKOILIEHHUI He IIOKA3bIBAaeT aKTHBHOI'O
3B€3/1000pa30BaHusl, OHI CBOOOJHBI OT Ta3a W IbLINW, U IIPEIIoJaracTcs, ITo
BeCb ra3 U IbLJIb JaBHO ObLIN OO IIPEeBpalleHbl B 3B€3/Ibl, JIUOO BBIIY/INCH U3
CKOILJIEHIS BO BpeMs IIepBOHAYA/ILHOIO B3PbIBa 3B€371000pa30BaHmsd. JTO COrJIa-
CyeTCsl ¢ MHEHIEM O TOM, UTO IIaPOBble CKOILIEHHS SIBJISIIOTCS CAMBIMU CTAPBIMU
obbekTamu B ['asakTuke 1 ObLIN OJHIMUI U3 IEPBBIX CKOILIEHHIT 3B€3/1, KOTOpPbIE
chopmupoBasncs |15].

TpaekTopun JBUKEHHSI IIAPOBBIX CKOILIEHUI SKCIEHTPUIHBI U CHUJIHLHO
HAKJIOHEHBI K IJIOCKOCTH rajakTuku. Haxosch Ha opOuTe «OKpanHbl» IaJaKTh-
KU, IIaPOBBIM CKOILIEHUSIM TPeOyeTcs HECKOJIbLKO COTeH MUJIIKOHOB JIeT, YTOObI
HpOWTH OJIHYy opbuTy. B IeHTpe IapoBOro CKOILIEHUs] 3BE3/bl MOTYT JOCTHU-
rathb 1oTHocTn or 100 g0 1000 3Be3j Ha KyOMYecKuil mapcek. DTO OTJIMIHO
OT IIOTHOCTH 3Be3/1 0K0JIo Halero CoJiHIla, KOTopasl OIeHHBaeTCsI IPUMEPHO B
0,14 3Be3abl Ha KyOUYecKuil mapcek.

IﬂapOBbIG CKOILJIEHISI OOBITHO COCTOAT U3 3BE€3/l, KOTOPbIE€ NUMEIOT HU3KY1O



HJOJIIO 9JIEMEHTOB, OTJIMYHBLIX OT BOJAOPOda M TI'€JiMd, II0 CpaBHEHUIO C TaKHUMU
3B€3JJaMM, KaK COHHL[G. HaswiBatoT 311 OoJiee TszKesble 3JIeMEeHThI MeTaJlJIaMU, a
IIPOIIOPIHNN 9TUX IJIEMEHTOB - MCTAJIJINIYHOCTDBIO. OTH 3JIeMEHTEI ITPOU3BO/JIATCA B
pe3yJjibTaTe 3B€3JHOI'O HYKJICOCHHTE3a, a 3aTEM BO3BPpalllalOTCA B ME2K3BE3/HYIO
cpeny, rjgc OHM 1olladar0T B 3BE€3bl CJICAYIOIIECrO ITOKOJICHM . C.HG,HOB&TGJH)HO,
J0JIfA METaJIJIOB MOXKET YKa3blBaTb Ha BO3PacCT 3BE3/bl, IIPUYEM boJ1ee CTapble

3Be3JIbI OOBIYHO UMEIOT Oosiee HU3KYyt0 MetaanaaocTs||6]-[17].



1.3. IIOCTAHOBKA 3AJIAYI

B pabote paccmarpuBaeTcs TUIIMIHOE TTapoBoe cKorierne M4, mpemo-

JIOXKUTEJIHHO COCTOsIINee n3 aHTu3Be3 | (Tabauma 1.1).

Tabmuna 1.1 — [Mapamerpsr ckorenust M4 [15]

Bospact, Map. jer | Paccrogame ot Cosaia, Kk | Hucso 3Be3
12 1.72 8- 10

——4
[Ipeamostoxkmm, uTo maposBoe ckoiienne M4 — ncrounnk He B rajgakTu-

YECKNX KOCMHNYECKHUX JIy4daX.

" paccMOTPpUM TPpHU BO3MO2KHBIX MeXaHM3Ma NHXKEKINKW aHTUI'€JINA B

KOCMMYECKHE JIYIH OT IIapOBOI'O CKOILJICHMA M4

]_. CTaI_H/IOHapHOQ ncredeHue BelecCTBa C IMIOBEPXHOCTU aHTU3BE3/]

Ecin ob1acTh pactpocTpaHeHus aHTHBEIECTBA MIaPOBOr'0 CKOILICHUS OY/IeT I1e-
pecekaThb TaJaKTUYeCKUil JUCK, TO 3BE€3/HbIIl BeTep MOXKET IOIacCTh B JUCK, a
3aTeM 1 B COJIHEUHYIO CHCTEMY. 3Be3/Ibl ITIOCTOAHHO TePSIOT YacTh CBOEH Mac-
Chl, CO3/IaBas BLICOKYIO KOHIIEHTPAIINIO YaCTHI] OT IIapOBOr0 CKOIJIeHNd. B aToM
caydae oxKujgaloTced sueprun ~MsB, Ho Torna nmorpedyercs mporece JOmoJHN-
TEJIbHOI'O YCKOPEHUsT YaCTHIL JIJIsl IPeojIoJieHnst MaruuTHoro noJjst CoJtHiia, Ho,

KaK M3BECTHO, 3TOT 3P MEKT 101aBIISIeTCs.

2. Bcneimiku na AHTU3BE3/1aX

Ha CouJiHile OCTOSHHO HPOUCXOMIAT B3PbIBHBIE IIPOIECCHI, KOTOPhIE COIPOBOIK-
JIAIOTC YCKOpEeHUeM YacTull U, KaK cJieJICTBUe, TOSBJIeHUEeM COJIHEYHbIX KOC-
MUYecKux Jydeii. Mbl mpejiosiaraeM CyIlecTBOBaHUE IIOJOOHBIX IIPOIECCOB B
IIAPOBOM CKOILJIEHIMN aHTU3BE3. 1acTUIIhI OT TAKUX BCIIBIIIEK Ha aHTU3BE3/ax
noJty4aT sHepruto Bbiie (~[9B) n chopMupyoT aHTHAIEPHY IO COCTABIISIONLYIO
KOCMUYeCKHX Jjiydeil. VI3BecTHO, 9TO BHYTPU IUCKA MOT'YT I'€HEPUPOBATHCS Ya-
cTHIIBI ¢ dHeprueil ~I9B, Ho Bompoc o pacinpocTpaHeHn TaKUX YacTHI] U3 FaJjo

B IMCK B HaCTOAIICE BPEMA OCTACTCA OTKPBLITHIM. B sT0it cTarhbe 3TOT MeXaHu3M



IIPOHUKHOBEHN 6yrZL€T HpoTECTUPOBaH IIyTEM MOJACJINPOBaHWA ABUKEHUA Ya-

CTHUI B MariUTHLIX IIOJIAX I'aJlO, OJUCKa U COJIHEYHOI MOAYJIAIINNA.

3. B3prBI)I AHTHUCBEPXHOBBIX B IIIapOBOM CKOIIJIEHNN aHTU3BE3/]

B3pbIBbI CBEPXHOBBIX — 9TO PE3YILTAT IBOJIIONIH 3BE3]T, KOTOPBIIT COMTPOBOK Ia-
ercst BRIOpocoM sneprun~ 10°1 spr. O6osouka B3opBaBIeiics aHTH3BE3/Ib PAC-
IIPOCTPAHSIETCSI ¢ BBICOKOI CKOPOCTBIO, U YaCTUIIbI MOTYT IOJIydaTh SHEPIUIO
10 (~ 101 sB) B pesy/bTaTe pasaMUHLIX MEXaHU3MOB YCKODEHUsI U BXOJIUTD
B COCTaB KocMu4uecKux Jiydeii. [lo anajorunm co 3Be3jiaMu, KOTOPhIE SIBJISIIOTCS
HUCTOYHUKOM YACTHI] B KOCMUYECKUX JIydaX, aHTU3BE3/IbI MOT'YT OBITH OCHOB-
HBIM UCTOYHUKOM AQHTHYACTUIL B FAJJAKTUUECKIX KOCMUYECKUX JIydax, OITOMY
AHTHCBEPXHOBBIE MOT'YT ObITH HamnboJiee BEPOSITHBIM I'€HepaTOPOM aHTHAJIED B

raJJakKTU49€CKNX KOCMHUYECKUX JIyYdaXx.



2. PESYJIBTATDHI

Anasus Hauunaercs ¢ HauboJiee BEPOATHOI'O MEXaHN3Ma — B3PbIBOB aH-
THUCBEPXHOBLIX, IIOTOMY KaK Mal'HUTHbIE IIOJIA [MastakTukn I[IpEATCTBYIOT IIPO-
HUKHOBCHUIO aHTUYaCTUI HU3KUX SHepFI/Iﬁ B l'asiakTndeckuii JUNCK.

Ho Tak ke HemasioBakKHO OTMETHUTD, 9TO YaCTOTa B3PbIBa TaKNX CBEPX-
HOBDBIX MaJla Ha CbOHe BCIIBIIIIEK aHTU3BE3/ 1 Ha CbOHe ITIOCTOAHHOI'O UCTEYCHUA

CTAIIMOHAPHOTO BEIEeCTBa aHTU3BE3/I.

2.1. PACYET IIJIOTHOCTU SHEPT'N
AHTNUYACTUIL B KOCMNYECKNX
JIVHAX
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Pucynok 2.1 — N3menenne nacenenus M4 Bo BpeMenn



Ha pucynke (2.1) npejcrasiien rpadbuk 9BOJIIONNN HACEICHNST CKOTLICHIS
M4[19]. Tpadur maer MOHITH KaKHe MPOIECChl TPOUCKO/IIN Ha PAHHIX 9Ta-
nax YKU3HU CKOTLJICHWS W CPABHUTH PE3YJIbTATHI 9TUX MPOIECCOB C HACTOAIIIM
BpeMeneM. OOpaTuM BHUMAHWE Ha YUCJIO HEHTPOHHBIX 3Be3]1 Ha rpadukre. Vx
YUCJI0 HE M3MEHMJIOCH 3a 12 MJIPJI. JieT. DTO 3HAYUT, YTO HMpUMepHO 12 MJIIp.
JIeT Ha3aJl OHU MOTJIM 00pa30BaTbCsl KaK Pe3yJibTaT B3PhIBA aHTHCBEPXHOBBIX.
DTOT (haKT MOYKHO UCIOIH30BATH JIJId pacdeTa IJIOTHOCTH SHEPTUHN aHTUYACTHUI]
B KOCMUYECKUX JTydax.

Ucnonb3ys popmyty st IJIOTHOCTU SHEPTUHN KOCMIYIECKUX JIydeil 0ObIv-

HOI'O BE€IIECTBaA

. Eansntret <2 1)
PCR = —V .

riae Ny, — 9ucjio HefiTpoHHBIX 3Be31 B M4, t— Bo3pacT cKoleHnsd, N sn— Cpel-
Hsisl 9acTOTa B3pPbIBA CBEPXHOBBIX, [y, — dHEPTUA OT ONHON CBEPXHOBOM, f,oi—
BpeMsl yiep:KaHus KOCMUYECKUX Jiydeil, V- o0beM 00J1acTH pacipocTpaHeHnst
KOCMITIECKIX JIydeil (st pacdeTa oObeMa B3sATa MOJE/h IIJINHJIPA ¢ BBICOTOI
n pajinycoM 30knk n 10 KIIK COOTBETCTBEHHO, YTOOBI PACCMOTPETH HE TOJIHLKO
00J1aCTh JIUCKa, HO 1 Tajio [ajakTukn).

[IpecraBuM Bee THCIICHHDBIC 3HAYEHNS 9THX BEJININH B B TaOauIb(2.1):

Tabmuna 2.1 — Tabauia 4YnuC/IeHHBIX XapaKTEPUCTHK BEJIUYUH JIJIs pacydeTa
IJIOTHOCTH SHEPIUUAHTUYACTUIL

Ng, | t, Mapa.ier Nsn Eg,9pr | tyer, MH. 1eT | V. kpc
12 1.72 8-10*| 10° 2-107° 3103

Paccanraem mioTHOCTD uCosb3yst popmyay (1) n 3HaUeHUsT TaOIUIBI:

per = 107%B/en® (2.2)

ﬂﬂﬁ CpaBHEHUA IIpUBEAEM 3HAYCHHUEC IIJIOTHOCTU SHEPIUU KOCMUYIECKUX ﬂyqeﬁ

OOBIYHOTO BEIIeCTBA:

p = 15B/cn? (2.3)



Tak »Ke MpuBe/IeM MJIOTHOCTH SHEPTUH JIJTsl BTOPUIHBIX aHTHITPOTOHORB
_ 105 3
pp = 10""3B/cum (2.4)

[TosydyenHoe 3HaUeHNE He COOTBETCTBYET SKCIEPUMEHTAJIbHBIM JAHHBIM JIJIsI
IJIOTHOCTU SHEPruu aHTHUIpoToHOoB. Ho, eciim yduecThb, 9TO YaCTUIIBI KOCMUUIE-
CKUX JIy4deil, JBUKYyIINecd 1Mo [ajakTuke, TepsaioT 9acTb CBOeil SHeprum mpu
Pa3/IMIHBIX B3aUMOJIEHCTBUSIX 1, BIIOCJIEJICTBIAN, HE MOI'YT IIPOHUKHYTH B JINCK
13-3a I0JIaB/IE€HUs] IIPOHUKHOBEHUsI YACTUI[ C HU3KOI SHEprueii, Tormga MOKHO
OyJeT yTouHUTh pe3yJbTarT. s sToro Heodbxoaumo 6osiee moapoObHO paccMOT-
peTh MeXaHU3M JIBUXKEHUs TaJJaKTHIeCKIX KOCMUYECKUX JIydeil, IpejcTraBieH-

HbIil B CJICYIONICH YaCTU.

2.2. IBU2KEHNE YACTHUIIBI B
MATHUTHOM IIOJIE TAJTAKTUKU

MoiesmmpoBanne JBUKEHNsT YACTUIL B MAIHUTHBIX HOJISIX ['a/iak TuK1 Heob-
XOJAMMO JIJIsl OLIEHKHN peaJsibHOI J0JIM YacTUll U3 HavyaJbHOI'O IIOTOKAa, KOTOPbIE

OyIyT paclpoCTPaHATHLCA B JUCK [ajlakTHKN.

MoaeanpoBaHe MAarHUTHOTO TI0JIsI TAJIAKTUKM. Dblia cocraBiena pyHK-
[UOHAJIbHAS TIPOrPAMMa Ha OCHOBe ypaBHeHuii u3 |20, BXoJAHBIME napaMeTpaMu
PYHKIIN SIBJIAIOTCA KOOP/IMHATHI B ['a/lakTHKe, a BBIXOJHBIMU ITapaMeTpaMiu -
KOMIIOHEHTbI BEKTOPOB MArHUTHOI'O 110JI B JIEKAPTOBOI cucTeMe KOOP/IUHAT.
KoMIIoHEHTHI MATHUTHOTO TOJISI B MMJINHAPUYIECKON crCTeMe KOOPJNHAT C Ha-

qajoM oTcueTa B [amakruaeckom mentpe [20]:

B1 V4
By = — R/Ry)? 2 _
6 2R/Ro(z+zo)<\/< [Ro)? + (2/2)* — 2/2))
Br= 1B tanh(R/R,)
L R FERSEL °
0.1B1zp 1 22 tanh(R/R,)  sech?(R/Ry)
B,=—"1",_R
Re 270 z12p R i Ry

10



['ne npunnmaercst Ry=>5 Kk u zp=0.51IK B KauecTBe MaCIITaOHbIX JIJINH, a I1apa-
MeTp By siBiisieTcst cBOOOIHBIM B |20)] 1 ompeie/isieTcst KaauOpOBKOii, HAITpUMep,

MarHITHBIM 110s1eM BOJI3u COTHETHOM CHCTeMBI 110 TaHHBIM PAboThI [21].

Topology of magnetic field RZ

o peraeierersr v ¢ 2
\'.h Diiwesenne v v oo
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Pucynok 2.2 — Tononoruu marnurnoro nons Fanaktuku Z = 0 u RZ

bBouta mocTpoena TOMoorus raJaKTUIecKOro MariuTHOTO TI0JIs B TIOCKO-
crix RZ uZ = 0. Ha pucynke (2a) mokasaHbl CHIIOBBIE JIMHUT MATHUTHOTO TIOJIA,
uJIyIre U3 neHTpa ['ajgakThuKy 1o CrupaJin. DTO COrJIacyeTcsl ¢ IpecTaB/IeHN-
€M O IJI00aJIbHBIX MAarHUTHBIX TOJIAX [‘aJlaKTHKU B TIJIOCKOCTH TaJIaKTHIECKOTO
micka. Ha pucynke (26) mokasana BepTHKaJbHAs TPOEKIHsT MATHUTHOTO IIO-
g lanaxktuku #a RZ, 3aMeTHO, YTO CHJIOBBIE JIMHUU PACXOJIATCS B Pa3HbBIC
CTOPOHBI 10 3aKOHY ypasHenuit u3 |20]. Mbl BocIpousBem MarHuTHOE IOJIE,
npejcrasienroe B [20]. Ha ocHoBe moJiyueHHBIX TOMOJOIUI MOYKHO CKA3aTh,
YTO COCTaBJICHHas IIporpaMma paboTaeT BEPHO, T.K. M300parkKeHUsT MarHUTHBIX
moJiell COBIAAIOT ¢ JAaHHbIMU [20], T.0. TPOrpaMMy MOYKHO HCIIOJIB30BATH [IIsI
MO/JIE/INPOBAHNS KPYITHOMACIIAOHOTO PEry/IsipHOrO MarHUTHOTO MoJst ['arakTu-

K.
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2.3. SBAKJVIIOYEHUNE

B nannoit pabore ObLIO PACCMOTPEHO TUIIMYHOE IIapoBoe cKoIlieHne M4.
OcHoBbIBasiCb Ha CHUMMETDPUM CBOMCTB BeIleCTBa U aHTUBEIIECTBa, OOCYIMIN
spostionuio sroro HIC n Mexanm3mbl nmzkeknun antuseriecTsa B KJI. Pacun-
TaHa IJIOTHOCTb SHEPIMH BBICOKOHEPIreTUUECKNX aHTHUYACTULL, BHIOPOIIEHHBIX
IIIC anTuBemecTBa B KocMudeckKux Jydax. [lojyuennoe 3HadeHne mpoTuBope-
YUT SKCIEPUMEHTAJbHBIM JIAHHBIM. DTO IpeJIoaraeT padoTy 10 YTOTHEHUIO
pesyibrara. TakuMm obpas3oMm, JajibHeiilnas padoTa HalpaBieHa Ha MOJIEIIPO-
BaHUe JIBUXKEHUSI YaCTUIl B MAlHUTHOM I0oJie [‘aJlaKTUKH, 9TOOBLI OIEHUTL 00-
pesaHue, KOTopoe J0/KHa UMETh YaCTHUlla, IPOHMKAIOas B AUCK [ajakTuKu.
Peasmzaiust Haieil nporpaMMbl IIOMOYKET IIOJIYUYUTH IIPOIHO3bI OXKIIAEMOTO

IOTOKa aHTHUsIep OT JIOMEHOB aHTHUBEIeCTBa B Hateil [asakTuke.
Hanubie sToit paboTsl ObLTH pe3enToBanbl Ha Bled Workshop u Zeldovich

Conference, a TaK>Ke (bI/ISI/IKO-MaTeMaTI/I‘—IGCKaH ITIOCTaHOBKa 3aJa491 W II€PBLIE

pe3yJIbTaThl OMYOJINKOBAHBI B MHJICKCUPYEMOM KYypHAJIE.
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