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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-
TUIIPOTOH, cooTBecTBeHHO. 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 IPEJACTAaB/ISeT IepBUUYHAST aHTUMATEpUsI,
TaK Kak HMEHHO OHa 110 TpeJosiokennto B pabore [20| coxpanuiach B Harmei

raJlakTUKe B BUJIe IIaPOBOI'O CKOILIEHUST aHTU3BE3/I.
[lepBuunas anTumMaTepus

Bapuonnast acummerpusi Beesnennoit - nabroaeMoe npeod/iajianie B BUJIMIMOI

yactu Beesrennoii Bemecrsa Hag aruBerecTBoM. OObsicHeHE IIPONCXOXK IeHnsT Oa-

PUOHHOIT accuMmerpun BeesleHHOI siB/IsieTcs 0QHOM 13 KJI0UEBbIX IIPOOJIEM COBpe-

MeHHOI (bu3uku. B 4acTHOCTH B KOCMOJIOTHH U B (PU3UKE JIEMEHTAPHBIX YaCTHII.
B crarne 1967 roga [1] A. /1. Caxapor<bopMynnpoBa HeOOXOMMbIE YCIOBUST

JUUIsl HaJIM4ausi 6apuOHHONM acuMMeTPUN

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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normally people refer to Sakharov and Kuzmin (1970) so better start the esntence as;
A.D.Sakharov [1] and V.A.Kuzmin[2] have formulated
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baryosynthesis - generation of baryon asymmetry in the baryon symmetric Unvierse


Ha pannux crajiusix passutusi Beesennoit HecoxpaHnenne 6apruoHHOTO 3apsijia, 017K~
HO OBLIO OBITH BEINKO, U3-3a OTJINYMs B CBONCTBAX YACTHI[ 1 aHTUYACTHUI[ U MOT
BO3HUKHYTH HEOOJIBITION M30BITOK OAPNOHOB.

DcriepuMenTaabHble Januble mokasbiBaioT, 9To C-; P- m T-cumMerpun B oT/1e/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 O0eCIeuYMBAEeT MPEUMYIIECTBEHHOE CYIIECTBOBAHIE
TACTHI] BEIeCTBa B HamieM mupe.|20]

3 paborax [2-5| mokazaHo, YTO MPAKTUIECKN BCE CYIIECTBYOIINE MEXAHU3MbI Oa~
PUOCHHTE3a MOT'YT IPUBOJUTH K (DOPMUPOBAHUIO JIOMEHOB C U30BITKOM 2 ITUMATE-
pun, u 370 TpedyeT He3HAUNTEJbHBIX Mojaudukanuii yeaosuit CaxapoBa. Pasmep
JIOMEHOB 3aBUCHUT OT JleTaJieil COOTBETCTBYIONIIX MEXaHU3MOB 1 MOXKET ObITH KaK
MaJIbIM, TaK 1 JOCTHUTAIOIINM COBPEMEHHOI'O I'CRI30HTA.

Makpockorudeckasi 006/1acTb aHTUMATEPUH [IPU TOIl »Ke TeMmIiepaType U II0T-
HOCTH BOJIIOIMOHUPYET TaK YKe KaK 1 0ObIUHAA MaTepusi MaKPOCKOIIMIECKIX pa3-
MepOB. [3|KCIepUMeHTBl Ha YCKOPUTEJISAX, [JIe CHHTE3UPYIOT aHTHBEIIECTBO, IO-
Ka3bIBAIOT, UTO CBOMCTBA YaCTHIl 1 AHTHIACTHUIL C TOPA3UTETBHON TOYHOCTHIO COB-
aJIaI0T, eCJIu NpUuHeOpedh MaJibiM 3 dexTom Hapyiexuss CP-ueTHocTn.

B u30/mpoBaHHOM TPOCTPAHCTBE i MOXKET CPOPMUPOBATHCS ACTPOHOMUYE-
cKUit 0ObEKT MEHbIIE, YeM IapoBOe CKOILIEHHE, ITO MOKa3aHo B pabore [6]. AH-
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 Tajo K Hactosiemy Bpemenu|6|. [Ipu menbimx
pasmMepax aHTUBEIIECTBO ellle 10 popMupoBatus [aJlakKTHKN TPOAHHUTIIXPOBAJIO
ObI ¢ BemecTBOM. DPHEKTOM HPUCYTCTBHUSI JOMEHOB aHTUBEIIECTBA M (1<eT ObIThb

perucrparius siiep anturesns|7,8], K mpuMepy, B 9KCIEPUMEHTAX HA OKOJI03eMHBIX

ycranoBkax PAMELA u AMS-02.
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These conditions could take place in teh early Universe
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reflects possibly strong nonhomogeneity of baryosynthesis
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In the course of cosmological evolution
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of the globular cluster of antistars in our Galaxy


DKCIIepUMEHTAJIbHbIE PEe3yJbTaThl 00 OTKPBLITUN aHTUYACTHIL

Taxk kak 1e/1b JJaHHOll paboThl TEOPETUYECKN ONEHUTH TOTOK aHTUBENIECTBA,
TO BayKHBIM MOMEHTOM IMPOBEPKN TEOPUH- ITO COMOCTABJIEHNE PACUETOB C IKCIIE-
puUMeHTaTBHBIMEI JTaHHbIMI. MBI OyieM paccMaTpuBaTh SKCIEPUMEHTHI B KOTOPBIX
ITPOBOJIUTCS MOMCK AHTHBEIIECTBA OT MOTOKOB TaJJAKTUUECKIX KOCMUYECKUX JTy-
geit: PAMELA, AMS-02. Pacemorpum Kazkiblii U3 HUX TOJpOOHEe.
PAMELA
PAMELA 6b11 3amymen 15 urorsa 2006 roga u cTaa HEePBbIM CIIYTHIKOBBIM 9KC-
MEPUMEHTOM, TIOCBANIEHHBIM OOHAPYKEHNIO KOCMUYECKNX JIydeil, ¢ 0COObIM aK-
IIEHTOM Ha IOMCK AHTHUBEIIEeCTBa. DKCIepuMeHT OblL1 mpekpaiier B 2016 rosuy.
[Ipubop mocTpoen Ha CHEKTPOMETpPE ¢ MOCTOSTHHBIMI MArHUTAMU U KPEMHUEBBIM
MUKPOTIOJIOCKOBBIM TPEKEPOM, KOTOPBIil obecrieanBaeT MHMPOPMAIIIO O YKECTKO-
CTH YacTull. BHU3Y HaX0MTCs KpEMHIEBO-BOJIL(DPAMOBBIiT KaJIOpUMeTP, HeTPOH-
HBII JIETEKTOP W CHUHTUJLIATOP C JIMBHEBBIM XBOCTOM JIJISI PACIIO3HABAHNISA OTHO-
eHns %. CJion MmI1aCTUKOBBIX CIUHTUJLIATOPOB UCHOJIB3YIOTCA JIJId M3Mepe-

Hust ckopoctu n 3apsiaa gactuiibl. PAMELA nmeer BBICOKYIO 4yBCTBUTEIBHOCTD

antiHe __ -7
Tt = 10

DHeprusi aHTUIIPOTOHOB M3Mepsijach B juanasone 60-750 MsB. Kocmuyeckne

OTHOIIICHU A

JIYIH CTAJKHUBAIOTCA C aTOMaMHU B BEPXHUX CJIOSIX aTMocephl, co3/aBasi aHTHU-
HEHTPOHBI, KOTOPbIE, B CBOIO 0YePE/Ib, PACIaIaloTcs ¢ 00pa3oBaHUEeM aHTUIIPOTO-
HoB. OHu ObLIM OOHApY?KEeHbI B YacTH Iosica Ban Auiena, Osmmkaiiiieit Kk 3emire.
[Tonyuennnsie Hanubie PAMELA moxkasbiBaior, 9T0 aHHUTMJIAIMOHHBIE COOBITHSA
HPOUCXOJMJIM B ThICATY pa3 dalle, YeM MOKHO ObLIO Obl 0XKUJIATh B OTCYTCTBHE
aHTuBellecTBa. JlaHHbIe, cojieprKalllie J0Ka3aTeJbCTBa HAJUYINs aHTUBEIIECTBA,

ObLIM cobpanbl B repuoj ¢ utosig 2006 roga o aekadbpb 2008 roja.
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Is it so? Does it mean that PAMELA was not sensitive to higher energy antiprotons? Please check


AMS-02
AMS siByisieTcst epBBIM OOJIBIINM CIEKTPOMETPOM IIPOBOJSIIUM SKCIIEPIMEHThI
Ha oKoJio3eMHoit opouTe. B AMS-02 ncrnonb3yorcest yeToianBhIe K pa uallii CBepX-
OBICTPBIC MIKPOCXEMbI CIIEIINAIbHO JI/IsI PETUCTPAINK YaCTUIL BBICOKUX SHEPIUIi.IKCIIED:
nadaJjca B 2011 romy m mpojiozkaeTcs B HACTosIee BpeMs. Perncrpupyercsa Kax
BEIECTBO TaK W AHTUBEIIECTBO B MIMPOKOM JIMalas3oHe Macc W suepruii. /leTek-
TOPHBIN MOJLYJIb COCTOUT U3 CEPUN JICTEKTOPOB, KOTOPbIE UCIIOJIbL3YIOTCH JJId Ollpe-
JeJICHUS PA3JINYHbIX XapaKTEePUCTUK U3JIYUYCHUA U YACTULL IIPU UX ITPOXOZKICHUN.
XapaKTepUCTUKU OIPEIE/ISIOTCA TOJIbKO JJIsl YacTHIl, IIPOXOASIINX CBEPXY BHU3.
YacTuibl, KOTOpble BXOJST B JETEKTOP 10/ JIIOOBIMU JPYTUMU YIJIAMU, OTKJIOHSI-
torcsi. CBepxy BHU3 IOJCUCTEMbI 0OU5HAYAIOTCS Kak:
JleTeKTOp TEPExXoHOr0 M3JIyUYeHUs HU3MepsieT CKOPOCTH YacTUIl ¢ HanOOJIbIIeit
SHEeprueii;
Bepxnee BpeMsd cueTunKa 10OJIeTa, HAPSIy ¢ MEHBITNM BPEMEHEM CUYCTUHKA I10JIe-
Ta, U3MepsieT CKOPOCTH YacTuIl ¢ 0oJiee HUBKOI sHEeprueii;
3Be3/IHbBII TPEKep Olpee/geT OPUEHTAINI0 MOJIYJIsl B IIPOCTPAHCTBE;
KpeMmHueBblii Tpekep usMepseT KOOPAMHATHI 3aPsAKEHHBIX YaCTHUI[ B MAIHUTHOM
oJIe;
meer 4 pe3epBHBIX Hacoca oxXJaxkiaaromeil »kuakoctn [locTognabiii MarauT u3-
MEHSEeT IIyTh 3aPsKEHHbIX 9aCTHUIll, YTOObI UX MOXKHO ObLJIO UJIeHTU(MDUINPOBATD;
CdeTynk aHTHUCOBIAJIEHNN OTOpPAChIBaeT CJIydailHble YacTUIIbI, ITONAJIAI0IIIe Ye-
pe3 OOKOBbIE CTEHKI;
KosbiieBas Bu3yasm3aliisg 4€pPEeHKOBCKOI'O JIETEKTOPa U3MepsieT CKOPOCTh ObICT-
PBIX YacTHIl C IPEeJeIbHON TOUYHOCTHIO; DJIEKTPOMAIHUTHBIN KAJOPUMETD H3Me-

psieT MOJIHYIO SHEPIUI0 YaCTHII.

AMS npeacrasuia B anpese 2015 roja gannbie o 300 MIIIHOHAX ITPOTOHHBIX
coObITHIT 1 ToTOKe resus. B nexkadbpe 2016 rojia on 0OHAPYXKIT HECKOJIBKO CUTHA~
JIOB, COOTBETCTBYIOIINX $JIpaM aHTUTeJINs CPeJIn HECKOJIbKUX MUJLIUAP/IOB SJIeP

reJjined.
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IITapoBbie cKomIeHUsI B raJjo rajJakTUKN

[ITapoBoe ckorieHme - 310 chepudeckas COBOKYITHOCTH 3B€3/l, KOTOpasl Bpa-
aeTcst BOKPYT sijipa rajakTuku. [1lapoBble CKOIICHIS OYeHb TECHO CBI3aHbI 110/1
JleficTBUEM CHJIbI TSIZKECTH, 410 IpujgaeT uM chepruieckyto gpopMy U OTHOCUTE b
HO BBICOKYIO IIJIOTHOCTH 3BE3JI 110 HallpaBJIEHUIO K UX IeHTpaMm. Hazsanue 3Toii
KaTeropun 3BE3/IHBIX CKOIJIEHU TPOMCXOUT OT JiaTHHCKOro globulus - nebob-
11011 cpephl.

[[TapoBbie cKoOIIEHUSI HAXOASTCS B Tajgo TaJaKTUKH U COJeprKaT 3HAIUTE/IHLHO
O0JIbIIIe 3BE3J] 1 HAMHOI'O CTapllie, 9eM MeHee ILJIOTHbIE OTKPBIThIC CKOILJIEHU,
KOTOpPbIE HAXOAATCA B JincKe rajakTuku. [IlapoBbie CKOILJICHHST JOBOJIBHO PACIIPO-
crpatnensl, B Mieanom Ilytu B Hacrostiee Bpemst uzecto or 150 [2] mo 158 [3]
IIapOBBIX CKoIlIeHuii, a eme or 10 1o 20 erie He 0OHAPYZKEHO.

Haburroiernst 3a MapoBbIMU CKOILJICHUSIMU TTOKA3bIBAIOT, YTO 3TU 3BE3JIHBIE 00-
pa30BaHUsl BOBHUKAIOT IJIABHLIM 00pa3oM B 00J1acTsX 3(PHOEKTUBHOIO 3BE311000-
pasoBaHMsA U TJe MeXK3Be3JiHas cpejla uMeeT 0ojiee BBICOKYIO IJIOTHOCTH, YeM
B HOpPMaJIbHBIX 3Be3/1000pasyomux obJactsax.Hu oJHO n3 M3BECTHBIX MIAPOBBIX
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 3B€3/Ibl, JINOO BBIJIYJINCH U3 CKOILJIEHUS BO BPeMsI IIePBOHAYAIHLHOIO B3PhIBA
3BE3/1000Pa30BaHUs. JTO COIJIACYETCsl C MHEHHEM O TOM, YTO IIAPOBbIE CKOILJICHU
SIBJISIIOTCST CAMBIMU CTAPbIMI 00beKTaMu B ['ajakTuKe n ObLIN OJHUMU 13 IIEPBBIX
CKOILJICHU{T 3Be3]1, KOTOPbIE CPOPMUPOBAJINCD.

[[TapoBbie CKOILJIEHUsT BPAIAlOTCA 110 rajakTUKaM Ha OpOUTaX, noIOpble CUJIBHO
SKCIIEHTPUIHBI ¥ CHJILHO HAKJIOHEHBI K IIJIOCKOCTH rajakTukn. Haxoisch Ha opOu-
Te "okpannbl ' rasakTUKK, UM TPeOyeTcsi, BO3MOYKHO, HECKOJIBKO COTEH MUJIINOHOB
JIET, 9TOOBI MPOiiTH OjiHY 0pouTy. B Teseckore mapoBoe CKOIICHIE BhITJISINT KaK
HEUETKUIl 1ap, a OT/Ie/IbHbIE 3Be3/Ibl Ha Iepudepri CJANBAIOTCA B CILIOIIHOM IIap
cBeTa 110 HallpaBJICHUIO K IIeHTPY. TeM He MeHee, 3TO IPOCTO MTOTOMY, YTO 3BE3/IbI
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


mkhlopov
Texte surligné 

mkhlopov
Note
gravity

mkhlopov
Texte surligné 

mkhlopov
Note
How can you estimate their amount? Either explain, or remove

mkhlopov
Texte surligné 

mkhlopov
Note
It contradicts to the next sentence. Please reformulate to exclude the apparent contradiction

mkhlopov
Texte surligné 

mkhlopov
Note
style


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 METa/IMIHOCTD. [39)



ITocTanoBKAa 3aa4n

[Ipemmonoxkum , 94To MmapoBoe ckoilienne M4- NcTOUHNK aHTUre/IsI-4 B rajiak-
THYCCKUX KOCMUYECKNX Jiydax.Mbl OepeM 111 pacCMOTPEHUS UMEHHO aHTUIe I
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.

B npemosiozkeHn TOro, 4To 00J1aCTh PACHpOCTPaHEHUsT AaHTUBEIEeCTBa IITapOBO-
I'o CKOILICHHsI OyJIeT IepeceKaTh raJlaKTUIeCKil JIMCK, 3Be3/IHbII BeTep IoIaieT
B ucK, a 3areMm u B CoJiHeunyio cucreMy. Jjist 5TOro paccMaTpuBaeTcs CTalllo-
HapHOe NCTeUYeHNe BeleCTBa 3Be3/Ibl B CKOILJICHHH.

3Be3/Ibl TOCTOSIHHO TEPSIIOT YaCTh CBOEH MACChI, IIO9TOMY KOHIEHTPAIHS TaCTHIL
OT BCEro IMIAapPOBOT'0 CKOILJICHHs OylIeT JI0CTaTOYHO BbIcOKOii. Ho 3T0 0oueHb Hu3KuIe
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 Pe3y/IbTaT SBOJIONNN 3BE3/1,COIIPOBOXK IAIONINIICS BbI-
OPOCOM OIPOMHOI SHEPruH (OPSIIKA 10°1 spr).BemectBo or B30pBaBIIeiicst 3Be3-
JIbl PACIIPOCTPAHSAETCS ¢ OOJIBINON CKOPOCTHIO M C BHICOKOI BEPOSITHOCTHIO JIOCTUT-
Her CoJiHeuHOI cucTeMbl U BiocencTBre 3emiin. CBEPXHOBBIE MOTYT SIBJISITHCS

HanboJree BEPOATHBIM MCTOYHUKOM aHTHUAJECP B KOCMUYECKHUX JIy4daX.



PesynabTaTb!

B cemecTpe 11poBOIM/IOCH O3HAKOMJIEHHE C IIAPOBLIMU 3BE3/IHBIMU CKOILIECH-
sIMH M X OCHOBHBIMU CBOiicTBaMu. Tak ke m3ydamch KOCMUYECKHE JIYIH, MeXa-
HUBMBI UX 00pa30BaHUsI 1 THUIIBL.

B n3yvdeHbl XapaKTepUCTHKI 3BE3/1 1 STAIIBI UX SBOJIONNN: KJIaCCU(DUKAIIA
3BE3/l B 3aBUCUMOCTHU OT BO3pacTa, MacChl U TeMIlepaTypbl; paCCMOTPEHbI I1apa-
MeTpbI 3Be3/IHOTO BeTpa. Ha mepBoM srare ObLIO U3y4YeHO HAceJIeHUEe CKOTLICHUS

M4 u ero sBoJtorus 10 JAHHBIM U3 cTarhn [11]:
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Puc.2 WN3menenune nacenenus M4 Bo BpeMeHH

[Ipoanamsupyem rpacduk.IlomHoe dmcio 38e31 B M4 yMEHBINIOCH K HACTOSAIIC-
My MoMeHTy.CKortenne TepsieT 9acTh CBOETO HaCeJEHUsS. 3Be3JIbI CO CKOPOCTSI-
MU, TTPEBBIMAIONIMI CKOPOCTH OTPBIBA, MOKUJIAIOT CKOILJICHUE. Y XOJIAIINe 3BE3-
JIbl YHOCAT YacTh KMHETUYECKOW SHepruu, Mocje 9ero MPOUCXOUT Iepepacipe-
JIeJIeHIe OCTaBIIeliCsT SHEPIUN - TMOSIBJISTIOTCs "ObicTphie 3Be3ibl. Takum obpaszom,
3BE3/IbI Ha TIepudepun MOKIIAIOT CKOILJIEHIE. DTO OJNH 13 JBYX OCHOBHBIX MeXa-
HU3MOB pa3pylleHns MapOBOT0O CKOILICHNsI, OH HasbiBaeTcst "ucnapenne'. Obpa-
TUM BHUMAaHWE TaK »Ke Ha YKICJIO HeHTPOHHBIX 3Be3/. OHO MOYTH HE N3MEHUJIOCH
3a 12MJIpJ1. JileT. DTO rOBOPHUT O TOM, 4TO IIPUMEPHO 12 MJIJp JieT Ha3a/l OHu oOpa-

30BaJINChb, BOBMO2KHO KaK PE€3yJIbTaT B3PbIBa CBerHOBbIX.B TaKOM CJIy4da€ IIOTOK
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['KJI oT cBepXHOBBIX 3TOT0O KJacTepa MOKeT ObITh 3apereCTpupoBaH Ha KOJI03EM-
HOIT OpOUTE B HACTOSIIEM BPEMEHM.

[To manubiM craTbn [12]

u Tabsnre u3 Kauru [15)]

MIOCTPOEHBI THCTOIPAMMBI Macc 110 BbIOOpKe TeMiiepaTyp n3 100 3Be3.

0.7e 0.827 0.833 0842 0848 0852 0857 0862 0487 0.874

Puc.5 Pacnpemrerne o maccam n3 100 3Be311 B 3Be31HOM cKorLieHun M4

OTu 3Be3/bl U3 LeHTpa cKoiieHus:. Ho Mbl MoykeM 000OIINTH Ha BCe 3BE3JIbI
CKOILJIEHU, ITOCKOJIBKY OHU SBOJIIOIMOHUDPYIOT B OJIHUX U TeX K€ YCJIOBUAX TaJio.
Vcxonst n3 pacupejesieHns Mace U 3HAUEHUsT TeMIIEPaTyp, MOXKHO CJieJiaTh BbI-
BOJI, UTO Hallla BLIDOPKA -3TO I'PYIITa OPAHKEBBIX KapJIukKoB ¢ Maccamu oT (.78 10
0.9 macc Cosnna. st Toro, 9To0bl HOHSTH OOMEHUBAIOTCSI JIN 3BE3JIbI BEIIECTBOM
MeK]1y cO00O0it OBIIIO PACCUNTAHO CPEJIHEE PACCTOsIHIE MEXKLY 3Be3aMu 110 (DOpMY-
Jie o0beMa Tapa Iph U3BECTHLIX 3HAUCHUSX pajnyca Kiacrepa(R) n konmaecrsa
3Be37; B HeM(N):

AR
3N
Ucnonbsyst gantbie s B, u3 cratbu [16] u dopmyny usz xkuuru |15, Haxomum

< R>= = 0.03napcek (1)

cpeIHIil pa3mep acTpocdephl st OPAaHKEBLIX KapIukKoB B M4:

2
W = 1.1 % 10%a.e.mm0.005napcex (2)

8w
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CpaBHHBas €ro0 C IIOJYYEHHBIM CPEAHUM PaCCTOAHMEM MEXKIAY 3BE3AaMHN MOXKHO

CKa3aTb, 4TO 3B€3/Ibl B CKOIIJICHIN HE 0OMEHUBAIOTCs BeeCTBOM.

Pacuet CKOPOCTHA IIOKNAJAaHNA BelleCTBa N3 CKOILJIEHU A M4, BTOpPad

KoCMM4YeCKad
2G M
Vo = E—
R

R~ pamuyc ckorienus
M- Mmacca ckorieHust
[ToycTaBisieM Bce JlaHHBIE

R= 3.4 cB. jier [17]

IIoJIy9aeM 3Ha4Y€HUE

vy = 1.5 % 10*m/c
asee canraem Temieparypy BeTpa 1o (opmyiie u3 cratbu |18]

2
M
Cs ) (E) = 3.5%10°K

2Gum, (
’ka ‘/;sc

Twind —

9 [IpeaBapuTebHO BHIYUCIUB PaJRyC 383756l 110 dhopmyste|19]

R =1.28* Ry,

(6)

Haxonum o rpacduky u3 crareu [18| mas 1 a.e. 3HadeHme CKOpOCTH BeTpa

cJ1abo MeHsIeTCsI C pacCTOoAHUEM, IIOTOMY AJid OLIECHKHN 6epeM 9TO 3Ha4YCHUC

Vwindg = 7100km/c

(7)

CkopocTh BeTpa 3Be3/Iibl 00JIbIIIe BTOPOil KocMu4ueckoil. BemecrBo akTHBHO TOKH-

JdaeT IIpeJe/ibl CKOIIJICHMI.
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3akJro4eHne
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