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Kak ymupaor 3se3gbl?

3se3an He Beunnl. OHH pPOXKAAIOTCA, KHUBYT H yMHpa-
10T. Jautenbioe BpeMsi mocse o6pa3oBaHHA 3Be3la Haxo-
AUTCH MPaKTHYeCKH B HeH3MEHHOM paBHOBECHOM COCTOSA-
HHYM. DTO yCTON4HBOE paBHOBecHe OOYC/NOBJEHO paBeHCT-
BOM CHJl TArOTeHHS, CTPeMALLIHXCA CHaTb 3Be3y, H CHA
DaBJeHHA TOpAvYero rasa M U3JyYeHHsd, pacnipalollHx ee
u3HyTpi. ExeceKyHIHO ¢ moBepXHOCTH 3Be3abl YXOAHT B
Biile U3JYYeHHS OTrpOMHOE KOJHYECTBO TeNJIOBOH 3SHeprHH.
DTH Ge3BO3BpaTHble NMOTEPH KOMNEHCHPYIOTCSI BHiLEJeHHEM
HOBOil 3HEpPTrHH B ALEPHBIX peaKUHNX, KOTOphle MPOTeKaloT
B Hexpax 3Be3nn. Jlo Tex nop noka 3Be3jla He Hcyepnaer
3HaYHTe/JbHYIO 4acTb BOLOpPOAA (OCHOBHOFO XHMHHECKOro
3/eMeHTa, ompelessiollero 3anac s1eplofi SHePruu 3se3-
Abl), B ee BHellHeM OOJNHKe HHKAKIX CYULECTBEHHBIX H3Me-
HeHu He NMPOMCXOAHT. DTOT 3anac XOTH ‘M BeJlK, HO BNOJ-
He orpanvuen. Hanpumep, 3Be3nn ¢ Maccoit nopsaka coa-
HeuHoll (Mc =2-10% r) npu ux ceBetumoctd L=~4.10%
apr/c «xuByT» okono 10 mapa. aer. C Bo3pactanmem Mac-
Cbl 3Be3lbl CUJbHO YBEJHUHBAETCH ee CBETHMOCTb, H 1%
ase3n, nyeownx maccy M~ 10Mc, 3anaca saepuoil suep-
FHH XBaTaet auwb ta ~ 10 MJIH. net.

Yrto ke NpPOMCXOAHT €O 3pe310M, licuepnasuleil co Bpe-
MeHeM CcBOM snepHble 3anacuw? JlcHO, yTO Takaa 3Be3na
LOJMNKIA CHHMATbCA MOA AefiCTBHEM CHM TPaBHTAUHH, KO-
TOpble HauHHAlOT npeo6GJafatbh HAaA CHAAMH AAaBJIEHUA B
OTCYTCTDHH JICTOUHHKOB Ttenna. Moxer Jju uro-anbo npu-
OCTAaHOBHTbL 3TO CXKarue?r

Pacyer 3toro npouecca nokasuipaer, 4To 3Be31W ¢ Mac-
coit nopsiaka coAHeuHoil M MeHblle NOMXKHLI, NOCTENeHHO
CXKiMasicb B Mpouecce SBOJIOUNH, NMpeBpawlaTthcsi B Geanle
Kapauku — [OBOJALHO NAOTHbe Tena (nnotHocth 10—
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10° r/cm?). uMelomHe pasdMepl TOpAAKa paanyca 3emaw
(neckoabko Thicay Kunometpos). Cuaa TaiecTn B Genbix
KapAHKax ypaBHOBeleHa NAaBJAeHIIeM BbIPOMIENHbIX 3JeK-
TPOHOB, KOTOPOe 06YCNOBAEHO KBAHTOBLIMH CBONCTBAMM
NNOTHOTO 3MEKTPOHHOro rasa. ¥ TOAbKO 4TO 06pa3oBaB-
weroca 6eA0Oro Kapaika AOCTaTOMHO BeNMKIl 3anachl Ten-
J0BO 3Heprun BellecTBAa (KHHETIYECKON 3Hepruu Tenno-
ROTO IBHXKEHNR TaXennlx wactuu — Honos). [lostomy 3Ttu
06beKTh, NOCTENEHHO yracas, eule nonroe BpeMs (B Te-
YEeHHE HEeCKOJbKHX COT MHJJHOHOB JIEeT) H3AYy4aloT 3hep-
ruto. HaGnonatorcs Geable Kapankn B (0ObWOM KOJMHYe-
ctBe B Blae cnaGocBeTAlHXcA (MO cpaBHeHHIO ¢ OOBIYHBI-
MH 3Be3laMH) rony6uxX 06beKToB.

Onnako He y BceX 3Be3l 3aKJIOUHTENbHbie 3TaNhl 3BO-
NIOUHN NPOTEKAIOT TaK CNOKOIHO M yMHpoTBOpeHHo. B na-
yane 30-x ronoB Hallero CTOJNETHA H3BECTHBI acTpOPU3NK
C. Yanapacekxap noka3saJ, uto 414 3se3l t maccod 60ab-
we yem 1,2 Mc nasnenie BWPOXKIAEHHHX 3JEKTPOHOB YyXKe
He B COCTOSHHH NPOTHBONEHCTBOBATb BO3pAacTalolled CHAe
TPaBHTAUHH, H TakHe 3BE3NH NOJIKHE CKHMATbCA Aajblle.
H ecan MeHee MaccHBHbE 3Be3lbl MeNJEHIIO CXHHMAOTCR
N0 Mepe HCYepMaHHA SNEepHWX 3anacoB B HX Helpax H
6ennit KapaMk, Tak CcKasaTb, NOCTENEHHO «Bbl3pEBAET»
BHYTPH 3Be3l1b, TO B JKH3HH MacCHBHHX 3Be3n (M>
>1,2 Mc) HacTynaeT MOMEHT, KOTa OHH TepslOT CBOIO
MEXaHHYeCKylo YCTONYHBOCTb H HAUYHHAIOT CXKIIMaTbCA K
CBOEMY lLeHTpY TaK GHICTPO, YTO cCXKaTHe TNpPHHHMaeT Xa-
paktep katactpodnl. [lnoTHOcTb B UEHTpPe TaKHX KaTa-
CTPOHUYECKH CXXHMAIOLIHXCA 3Be3d GLICTPO BO3pacTaeT H
32 KOpPOTKOE BpeMs NOCTHraeT 3HayeHHM, XapaKTepHuX ANA
BHYTpeHHell NNOTHOCTH atoMmHoro agpa (10M—10'% r/cm?d).

HM3yyan npouecc cxkatus (Koasanca) 3se3n, YydeHHe
NpeaAcKasasnu pan BO3MOMKHOCTel aanbHeliwedt cyab6bnl Ta-
kux 3pe31. Kak Guio nokasano B psne pabor 1930-x ro-
Aob (aBTopoM OAHON H3 HHX Guln Monopof Ttoraa JI. .
ﬂ?:may), NpH CXAaTHH 3Be3fn [0 MJOTHOCTH IOpPANKA
10M—J0'® r/cM® BO3MOXKHO HOBOE yCTOIYHBOE COCTOSHHE.
BewecTBo 3Be3nsl npH Takoit NAOTHOCTH NMpaKTHYECKH NOJ-
HOCTbIO Npespaulaetcss B HeliTpoHbl. B 3tomM Heo6hiuHOM
COCTOAINHII BO3POCILAA NMPH CXATHH B MHAJHApPAb pPa3 CHJa
rpaBHTalHH ypaBHOBELUHBAETCS NaBJEHHEM BbipOXKIAEHHO-
ro HeHTpoHHOro rasa. TakHe o6bexkThl 6L Ha3Banbl Hed-
TPOHNbIMU 38e30amu.

Pannyc weitponnon 3sesaul coctaBaser Bcero He-



CKOJbKO KusaoMetpos. IlpH Kosaamce 3Be3nb, HMeBsLueil
nepean ero Haya/aoM pa3mepbl MOpAAKAa HECKOJbKHX MHJ-
JIHOHOB KHJNOMETpOB, 0O pafHyca B HECKOJbKO KHJIOMeET-
poB, 3a KOpOTKOe BpeMsl BblAEAAETCA THraHTCKOe KoJide-
CTBO 9HEpPTHH, NMpHBOasllee K B3pbIBY BHeWIHHX 4YacTell
3Be31bl H HX pa3feTy cO CKOpPOCTbIO NMOpAAKa NeCATKOB Thi-
CAlY KHJIOMETPOB B CEKYHAy. 3JHauUHTeJAbHAst 4acTb 3HEPTHH
nNpd 3TOM npouecce YXOAHT B BHIE 3JeKTPOMariHTHOrO
H3ayyeliHa ¢ NMOBEpXIOCTH 3Be3fbl, TaAK YTO ee CBETHMOCTb
B Teuelle HECKOJLKHX NeCATKOB [Hed nocJje B3phbiBa CTa-
HOBHTCSl CPaBHIMOM C oblleit cBeTHMOCTbIO Bcex 3se3n [a-
JaKTHKH. Takoh B3pbiB mnoAyuua Ha3BaHHe BCOBLILKH
CeepxuoBoft. TunuunsiM npumepom spasercs CpepxHoBas,
BenbixHyBwas B 1054 r. B waweit [anakTuke B co3Be3dHH
Tensua, Ha MecTe KOTOpOil Mbl ceroaHs HabgaogaeM 3Ha-
MenuTylo Kpa6osnanyio tyManiocts (0CTaToK 3TOro rpaH-
nnosiioro Bapuisa). OGHapyxenne b 1968 r. 8 uentpe Kpa-
‘60BHAHON TYMaHHOCTH HCTOHHIKA WMNY.bCHOrO PaIHOH3-
ayuesnsa — nyascapa NP 0532, asasiouterocsi, o MHEHHIO
60AbLUWIHHCTBA CNEUHa.TIICTOB, Bpaulaiotleiicd HeATPOUHOH
'38esf0l1, NoATBEPAHJIO BHIBOIL, KOTOpPHIt Obis clenan Teo-
‘PETHKaMH HeCKOJbKO decATHJeTHIl Ha3ald.

--Becerga snn konnanc 3se3asl 3akaHuuBaercs obGpa3sosa-
HHeM HelTpPOHHON 3Be3ibl? PacueTbl NOKa3blBalOT, 4TO K
'MOMEHTY HauyaJa KaracTpopHueckoro c:KaTHA 3Be3dbl B ee
BHEWIIHX YACTAX elle OCTaeTcA 3HAaYHTENbHOE KONHUYECTBO
BellecTBa, He NPHHHMAaBUWIEro yyacTHA B SIePHBIX peaKUH-
sx: VI npu GbicTpoM cxaTHH 3Be3asl He HCKJouena nero-
Hauus 3TOro BellecTBa (AlepHLIH B3pbiB), NpPH KOTOPON
BLIAC/IACTCA 3Mlepruf, J0CTaTOUHAA A48 TOro, 4To0Hl NoJ-
HOCTbIO pa3GpocaTh BellleCcTBO 3Be3[lbl B OKpYyXatolleyM npo-
crpadctee. Ot 3Be3abl B 3TOM cJydyae OCTAHETCH JHLIb pac-
WwHpAIoUlagca ra3opas TyMaHHOCTb H IIHKAKO(l HeilTpOHHOI
3Be3nul He o6paayercs. OTcyTcrsie NMyJbCapoB B HEKOTO-
pbix ocTaTkax Benbiliek CBepXHOBLIX Kak Oul CBHIETENbCT-
ByeT B MNOJbL3y 3T0r0 BapunaHta. Beposituo u T10, uTO MW
N0 KakuM-Au60 NpHYHHAM NPOCTO lie MOMeM HX TaM oOHa-
pyxuTtb. Bo BcAKoM cayuae, Heab3n ¢ noJHoft yBepen-
HOCTbIO [OBOPHTb O CYULeCTBOBAHHI OCTAaTKOB B3pbLIBA
CBepXHOBbIX, B KOTOPbIX HET HeilTpOHHLIX 38€31.

Mrcercs ewe OAHH TMyTb, MO KOTOPOMY MOXET mnpoTe-
KaTtb KoOAJanc 3Be3Abl, — Mpolecc 1eOrpaHUueHHOro peas-
THBHCTCKOro Koananca. CnycTa HECKOAbKO JeT nocfe Bh-
BOJAa O BO3MOXHOM CYWECTBOBAHHH 11{ITPOHHLIX 3Bean
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aMepHKancKui ¢H3NK P. OnnenreiiMep H €ro COTPYIHHKH,
pacCuHTHiBas paBHOBecHble KONQHrypausH HENTPOHIbIX
3Be3]l, OGHapyXuau, 4T0 3T OOBCKThI ¢ MAcCoOM, MpeBhl-
watouieil HEKOTOPYI0 KPHTHUEGCKYIO BeaHUHHY, HE MOTYT
HAXOAMTLCA B YCTOHuUHBOM papuoseciin. TouHoe 3HaueHue
3TOil KPHTHUYECKOW Macchl 3aBHCHT OT YyPaBHCHHA COCTOS-
HA, KOTOPbIM ONICbIBAETCSA NOBeleHHe BEULeCTBA HEIlTPOH-
N0il 38€3[Ll B YCJIOBHAX CBEPXNJOTHOro cxartiun. B 3aBm-
CHMOCTH OT 3TOI0 ypaBHEHNN KPHMTHYECKAA Macca HeilTpoH-
HOfl 3Be3ib 3aKMlouena B npejesax 3uaueHuit or 1,5 no
3 Mc (370 orpaHHuenne 3ajaercs oClied TeopHell OTHO-
CHTENLHOCTH).

Cnna TAXeCTH Ha NOBEPXHOCTH HENTPOHIION 3Be3nhn B
RECATKH MHINHApAOB pa3 [peBbillaeT 3eMHOEe MpHTsAE-
Hue. Bropas KocMiueckam CKopoOCTh, HeoOXxozMman aaf
NpeodoieHNsT KakHM-THOO TeJoM CHA TATOTEHHA H ero
yXxofa Ha «GecKOHe4HOCTb» (B OTCYTCTBHH APYTHX Ted),
Ans HeliTpoHHoii 3Be3an nopsaaxa 100000 km/c, 1. e. co-
CTaBafieT TpPeTb cKopocTh csetd. B Takux ycaoBusx, Kak
XOpOUIO H3IBECTHO, PENATHBHCTCKHE 3QPEKTH CTAHOBATCH
CYLeCTBEHHLIMH, H MOITOMY BO3iHKaeT CTpPOroe orpauye-
HHe Ha KpHTIYecKylo mMaccy .

UTo Ke npousoiaer co 3Be3l0M, eCAH €e Macca 8 KOH-
LUe 3BOJIOLHH TPEBLICHT KPHTHYECKOE ANA HeATPOHHOH
3Be3jkl 3Ha4YeHHe H €CJH HA Havanbliol CTaiHH KoJnanca
K MOMeNTY AOCTHXXeHHfi B ee lUeHTpe SIAEPHOH NAOTHOCTH
OHa He BLIGPOCHT H3JHWeK Maccw? Takas 3se3ga non
LefiCTBHEM BCEBO3PacCTAIOWHX CHA TATOTeHHA Oyaer npo-
IOJKaTh CxHMaTbea aaavule. Kak roBopfiT, cxatue 3pes-
Abl NepexoAHT B CTAANIO PesATHBUCTCKOro Kosananca. Pac-
YeT NOKa3hlBaeT, YTO HHKAKHE CHJbI OTTaJKHBAaHHA, KOTO-
pule MOrnaH Obl NpensATCTBOBATL CKATHIO, e CNOCOGHH
OCTAaHOBHTbL MPOLECC PENSATHBHCTCKOro Koanamnca, ec.in pa-
ANyc 3Be3[bi YMEHbUIHTCA 10 3HAa4YeHHN TPaBITAULIOHHOrO
paanyca rp >~2GM/c* (3anecb G — nocTosiHHAA rpaBHTaUNH,
M — macca 3peaanl, ¢ — ckopocts cBera). lpu 3toM paan-
KaJibHO MEHAIOTCA CBONCTBA I[IPOCTPAHCTBA-BPEMEHH B

! Beuay TtpyauocTeii 3xcnepHMCHTaABHON npopepkn obueil  Teo-
PHII OTHOCHTEALHOCTI ceilyac MMeeTCR Leaufi PiAa AOMIYecKH Henpo-
THBOPEUNBHIX Teopuil Tiarotenns. Cacayer 3aMeTHTb, uTo cuwnod O Cy-
WeCTBOBAHUN Y eI TPONHON 3Ue3AL KPNTIHYECKOR Macchl caeayeT It H3
Aapyrix Teopuil (uampusep, ckaaspio-tensopnoii teopuu). Hinke pce
ONKCaiic BEJILTCA B paMKaX ofuieit TCOPIN OTHOCHTEALMOCTH Il B
1epenTiHBYCTCKOM npHO.MA eI — Teopnn TsiroTennst Holorona,
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OKDECTHOCTH peJATHBHCTCKH KOJJaNCHpylOUledcs 3Be31bl:
CH/LI TPABHTALNH BCe CHJAbHEE H CHJ/bHEEe HCKPHBAAIOT ero.

Pensitusuctckitlt Koananc no-pa3HoMy npoTekaer Ns
Habnlonartenn, pacnoaoXKeHHOro Ha AOCTATOUHOM YHaJeHUH
OT KoaJancHpywollefics 3Be3abl, H A8 Habjawjatens, Ko-
TOPbit «PHCKHYN Obl» OKa3aTbC BOJH3IH €€ MOBEPXHOCTH
H Hayan Gbl ABHraTbcs K LEHTPY 3Be3qnl BMecTe C Nanaio-
wum seutectsoM. Ilo yacam storo o6pevennoro Ha ruGesb
HaaonaTens 3Be3da 3a KOHEYHHH OTpPe30K BpeMEeHH [o0-
CTHrna Gbl FPABHTAUHOHHOrO paauyca H NpomosKana Oul
ckuMartbea Aanee. CornacHo pesIATHBHCTCKOM TEOPHH TA-
rotedus GeckoHeyHo 6o/ibLIAs TJIOTHOCTH B KOJMaNCHPYIO-
lieiicsl 3Be3fle MOCTHraeTcA 3a KOHewHoe BpeMs MO 4acaM
atoro Ha6aonatens. OnHaKko Npu CXKaTHH 3Be31bl 10 MJOT-
HoctH ~10% r/cM® cTaHOBATCA CylleCTBEHHLIMH KBaHTO-
Bble 3(dekTsl rpasutaund. IToka HeT KBaHTOBOW TeOpHH
TATOTEHHA, H MO3TOMY, YeM 3aKOHYHTCA Kojananc AJA na-
Jaiollero BellecTsa, Mul He 3HaeM. OnHako aas Habuawona-
TesIf, Haxoisllerocs Ha J0CTaTO4HO 6€30MacHOM paccTon-
HHH OT KoJJamcupyiolleficA 3Be3abl, 3TOT «npoGea B 3na-
HHAX» He cywectBed. CornacHo o6uiefi TeopHH OTHOCH-
TeJbHOCTH YHaJIeHHHH HabJionatenb HHKOTAA He YBHAHT
MOMEHTa mnepeceyeHHs TPaBHTAUHOHHOrO panuyca nosepx-
HOCTblo 3Be31bl. Bcneactsue sddekta peasTHBHCTCKO O
3aMensieHHA BpeMeHH B CH.JIbHOM T[DPaBHTallHOHHOM MO0." ¢
ONs Takoro Ha6moiaTeas 3pe3na Oyaer npubaAHKATH A
K rpaBuTauinoniHoMy painycy GeckoHeuno noaro. Ecau ua
TIOBCPXHOCTH 3Be3[bl liMeeTcA KaKo#-HHOYAb nepHOAHue-
CKIIT (ICTOYHHK CHTHAJOB, TO C NMPHOJHXeHHeM NOBepXI.o-
CTH K rpaBlTaLHOHHOMY PaaHyCy NPOMEKYTKH MemK1y MpH-
HHMaeMbIMH CHFHaJaMi AJ8 yaaJjedHoro w#abaoanatenn
GYAyT Bce BpeMs yBeaHuHBaTbcA. HaKoHell, HACTYOHT MO-
mMent!, xoraa Bpems, TpeGyeMoe AJsI NMPHXOAA OuepelIHOrO
curnana, craier Geckoneuno Goabwnym. [Tpu 3tom apxocte
3Be31Ll, BOCTIPHHIIMaeMas yaaneHnhslM HabmoaareaeM, 6y-
net nagarv. 13 ¢uonetonoil 3pe3na craner Kpaclioi, a 3a-
TeM 1dpakpacHoil, a NOTOM H BOBCE NMOracHet. NoTf OHa
6yner 110-TpeMueMy H3JyyaTb 3Heprmio, OAHaKO noJje TR-
roTelilsi CTalleT CTOJb CHAbHBLIM, UTO TpaeKTopuH doToHou
6ynyt 3asopauisaTbcd ofpaTno K KOJAJANCHPYiOlleMy Be-
mectoy. I[Tpousofiger Tak wHasbBaeMOe rpaBHTALIIDHHOC

! TeopetnueckH, ucped OGeckoueyio GOJbILON MPOMEKYTOK Bpe-
Menit,



camo3aMmblkande 3seanbl. Hukakoe mnaayuenne (37eKTpo-
MarHu1HOe, TpaBHTaLNONHOE H T. 1.), @ Tem Gosee 4aCTH-
{lel He CMOTYT BBLIITH 113-NOJL TPaBHTAWNONNOFO paanyca M
«co06LMTL> BHeitllieMy Habaopatento o npoueccax, npo-
HCXOARIHX BHYTpH ee. OO6pa3oBaHHbIl B pe3ysibTaTe 310T0
PeJASTHBHCTCKHIl O0BEKT Ha3bIBAIOT «iepHol Oblpoii». Yr-
JOBOIl MOMEHT, 3JCKTpPHYECKHil 3apsal H Macca, cO34a10-
Was BHellHee CTaTlileCKoe TPaBUTAUHOHHOE TOJ€, — BOT
Te eANMHCTBEIIHble TIapaMeTpbl, KOTOpble XapaKTepH3yloT
«yeplylo abpy»'.

3anaya cdepHYECKH CINIMeTpHHHOro Koananca Oblna
pewena ewe B 1916 r. K. lisapumnabnom. Onnako Bbl-
BOA O BO3MOXHOM KoO.JJance peajibHbIX MatcHBHBLIX 3Be3fl
B KOHlLle HX 3BOJOUMH Gbln chenad anwb cnycta 20 ner.
HurepecHo, uto euwe B konue XVIII B. n3sectusin ¢pan-
ny3cknit yyennid [Tbep-CHMoH Jlannac B HEKOTOPOM CMLiC-
Jle NpeAcKasa)l «4epHhe Ibiphl», 3a1aBafcb BONPOCOM, A0
K@KHX pa3MepoB HYXKHO CXKaTb TeJo, YTOOLI CKOpPOCTb «y6e-
TaHHA® C ero NMOBEPXHOCTH GblN1a paBHa MAKCHMaJbHO 107
CTHXMHMOMY 3HauYeHHIO — CKOpocTH cBeta. Jlannac noay;
YHA 3HayellHe paiauyca (celiuac 3To MOXeT clenaTb Kax-
AbLIA), NpHPaBHAB rpaBHTAaUMOHHLIH notenunan GM/r
yaeabHOA KHHEeTHYECKOR SHEprHH Teaa, ABHXYLIErocs co
cKopocTbio cBeta, ¢2/2. Kak serko y6eantbcs, 3T0T palauyc
B TOYHOCTH PaBeH IPaBHTAUHOHHOMY paaHyCy Tena rg =
=2GM/c2.

HefiTponHble 3Be3abl u «yepHble AbIphI» YacTO Ha3biBa-
I0T DENATHBHCTCKHMH 06beKTaMu (3Be3faMH), NOAYepKH-
Bas TeM CaMbiM BaXHOCTb peJATHBHCTCKHX 3((deKToB H,
cJel0BaTenbHO, HeOGXOIHMOCTb 1ICNOAb30BaHHA  O6LleH
TEOPHH OTHOCHTENbHOCTH NpH HX H3yyennH. OpHako HeW-
TPOHHbIE 3BE31bi MOAKIO H3yyaTb, HCNOAb3ysl H MeXaHHKY
Helorona; npu stom nosesatca aiswp ne6oapwne (B mpe-
nenax 10—20%) ortkaonenus B 3Hayenuax GU3IHYECKHX
napametpos 3seslbl. Ho BbBOZ 0 cywecTBoBanmM KpH-
THY€CKOH Maccbl HEHTPOHHOIT 3Be3abl ABASICTCA CJAEACTBH-
eM, Kak Gbl10 OTMEYeHO BLILIe, HCNOJIBb30BAllNSA peASTHBH-
CTCKoil Teopun. Bosee Toro, Tonbko ¢ noMoltLio 31Ol Teo-

' B nocaeamwee Bpems auraufickii actpodmank C. Xokmnir noka-
3a1, 4TO HJ-32 DB3aHMOJCACTBHA € NYJACBLIMI KO.JaeGaHIAMIN  3ACKTPO-
MariinTHOTO Bakyyma «uepHLe AHpPHP® NOMKIIL HCAYCKaTh H3JYuelne.
310 HanyuenHe, BaXNOC 11 MAJIOMACCHBHHX <«YCPIWX ALP» KOCMO-
JIOTHYCCKOrO  MPOHCXOKCINS, COBEPLWENO NIUTOKNO AAR  «4CPHHX
Apip», POMARAIOWNNCS B PC3yabTaTe 3BOJIOLINI 3BCIL.
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plH YNaeTCA NMOCTPOHTb JIOTHYECKH 3aBeplIeHHYIO H Hempo-
THBOPEYHBYI0 KapTHHY Koaaanca 3se3n H o6pa3oBaHuf
«UYepHhIX Ablp».

Tem ne MeHee Ha 0OCTaTOYHO GOJBILOM yZaneHHH OT
rPDaBUTAUHOHHOIO pajMyca <«UYepHOil ALIpBI» ee TrpaBHTa-
UHOHHOE NoJie MaJ0 OT/NHYaeTc OT NMOTeHUHana TOYeyHOH
maccel GM/r. (Hanpumep, HHKakHX 3aMeTHhLIX H3MeEHEHHH
B IBHXeHHH nnaHer CoJsHeyHON cHCTeMbl He MPOH30WJIO
6bl, ecin Ha Mecte CosHua Haxoaunacb Gbl «yepHAm Abl-
pa» Toit xe Macchl. [lnaneTn obpatanuce 66 MO TeM XKe
SJIJIHNICAM ¢ TEMH e MepHodaMH, He O6bljo OBl TOJbLKO
ueHTpaabHoro ceerusaa.) Iloatomy d¢usmyeckne npolecchl
B OKPECTHOCTH «YepHbIX Ablp» M TpaBHTAaUHOHHOE HX B3aH-
MOIENCTBHE C OKPYMAIOWHMH TelaMH, €CNH OHH HaXoaaT-
€A JAOCTaTOYHO [daNeKo OT TrpaBHTAUHOHHOrOo paanyca,
MOXXHO C JOCTaTOMHLIM OCHOBAHHEM ONMHCHIBATb ¢ NMOMOLIbIO
Mexanukn HbloTona. Dta BO3MOKHOCTb NMO3BOJNHT HAM 8
JanbHefilleM NOBONBHO MPOCTO M y6eAMTeNbNO ONpenenuTb
nabJaloaatebHLle CBONCTBA PeNATHBUCTCKHX OOBEKTOB, He
npuberas K peNATHBHCTCKON TCOPHH.

MoxHo nu HOE6NOAATL
«ymeplumne» 3se3ppi?

[lyabcapul, o6HapyKeHHbie! aHrAWACKHMH paaunoact-
ponoMamMn B 1967 r., sBafOTCA, Kak cedyac ob6llenpuHs-
TO, GLICTPOBPALLAIOLIMMHCA HENTPOHHBIMH 3Be3aaMH, o6Ja-
A2I0IHMH CHJbHBIMH MarHHTHbIMH noasaMu (B npeauny-
llieM pa3jene yXe YNOMHHaJCA ONHH H3 3THX MyJbCapoB —
B KpaGosuaHoii TymanHocTH). Bce n3pecTHble pamnonynb-
capH 3a HCKJlo4eHHeM OnHoro, oTkpbuitoro B 1974 r. (o ko-
TOpoM peub 6yaeT HATH 0co60), ABJAAIOTCA OAHHOMHBIMH
o6beKkTaMH. 3aecb Mbl H37M0XHM JHIUL OCHOBHblE (aKTh,
KacalolHecs OAHHOYHBIX NYJIbCAPOB, TaK KaK OCHOBHOIl Ha-
el 3ajnaueil ABAAETCA pacCMOTpeHHe CBOICTB PeJNSITHBH-
CTCKHX OO6BbeKTOB B ABOITHLIX M KPATHBIX 3BE3AHBIX CHCTe-
Max.

K hnacTtosiumleMy BpemeHn 13BecTHo 60.ee COTHH NyJb-

' B 1974 r. pykopoanTeno PaanoacTpPONOMNMECKON rpynnul  yde-
nux B KemGpuaxe 3. Xbionwy 3a 5T0 OTKpuTIie Ghia NpPHCYMAeHA
HoGeaepbckas npemun.



capos. Ha6nonatotcst OHH KaK TNCTOYHNKH HMMOYALCHOTO
KOCMHUECROTO PanAHOM3NYUYeHHs, HCAYCKAloWie HMOYAbChl
yepe3 paBHble, CTPOTO ONpejesenHble NPOMENYTKH BpeMe-
A (HanpAMep, NEpHOJ MOBTOPEHHA WMNYALCOB Y MEPBOro
H3 OTKpHTHX myabcapos, CP 1919, panen 1,33730110163+
2= 7.1071 ¢). 3Hayenns 3THX NEPHOAOB ANR BCEX 113BECT-
HWiX NyAbCapOB 3aK/AIO4EHW B HHTEPBAN BpeMeH OT He-
CKOJILKAX COTHX CEeKYHIBl 10 Heckonbkux cekyRa. Cambii
KOpOTKHA nepmon, pasuuit 0,033 ¢, uMeeT yxe ynoMmuHas-
wuitca panee nyabcap NP 0532 B KpaGosuauoi tymaH-
HoctH. Ilyabcapw Ha6.ai01310TCA B LIMPOKOM CMEKTpab-
HOM [Hamna3oHe OT MEeTPOBbIX 10 CAHTHMETPOBHIX PaxHO-
BoaH, a nyabcap NP 0532 Bunen Takxe B ONTHYECKOM
H PCHTreHOBCKOM aWana3onax. [lepwoam mnysabcapos co
BpeMeHeM MeaJieHHO yBenwunBaiotcsi. [lns mosomoro mysb-
capa NP 0532 B Racrtosiulee BpeMsi nepHON Bo3pacTaert
B /ABa pa3a 32 XapakTepHoe Bpems, npumepHo 2000 ser;
ana GONBLIIMHCTBA APYrHX 6Gojee CTapbix PalHONYabCcapos
XapakTepHhle BpeMeHa YABOEHHA COCTABJAOT HECKOJbKO
MHHOHOB JeT.

YXe camu mnepBooTKpuiBaTean (XblOHIW H ApyrHe)
NpeanonoXuamn, YTo NyJabCapbl, BHIHMO, SABJAATCA Hell-
TPOHHLIMY 3Be3nami. [eiicTBHTenbHO, HaGaogaeMble ne-
pHoabl NynbcapoB TOPa3l0 MeHbllle NEpPHONOB KoJeGaHHi
NAH BpallleHHA KAaKAX-Amb6o APYyrux 3se3n. Tonbko KoM-
naxTHble HeilTPOHHLIC 3Be3Abl MOrYT BpalllaTbCl CTOAb Gbl-
CTPO, a LeHTPOGeXxHble CHJbI HHEPUHH He B COCTOSHHH HX
pasoppaTe BcaeacTBHe UYAOBHUIHO 60AbLWIOIN CHAB  MpH-
TAXeHNn. Ha noBepxnocTH nmyJbcapa Bl B €r0 MarHHTO-
cepe, KaK mpeanosaraloT, HMeeTcsl aKTHBHas o6JaacTb, re-
Hepuipyloutan 3NeKTpoMarHiTHOE i3.ayuelile C y3K0ﬁ NHa-
rpamMoR nanpasaennocts (1. e. B y3kom kouyce). [lpu
DpPauleAHn HCATPOHHOI 3BE34Bl 3TOT KOHYC H3AyucHHs Oy-
ACT TICPHOANUECKH NepecekaTtsh Aafdckoro nabJioaatens ye-
Pe3 TpOMeXyTKH BpeMenH, paBHble MCpHOAY BpauleHus
(no3TOMy nynbcap uacToO CPaBHHBAIOT € BPALLAIOUIAMCH
kocMiyecknM Maskom). CaM  Ke MexaHuaM H3JayuyeHns
nyabcapa obycnopned HannyneM y NefiTpPOHHON 3Be3abl
MarniTuOro moss, Hanpab/ieHHe KOTOPOrO He COBraaacT
C OCLIO Bpaulenns.

Ho otiyna y neiitpomiofi anesnn cuabioe marnuTHoe
noae (nopaaka 10'—10'2 I'¢) u noueMy ona Tak ObICTpO
Bpaillaercs?

Oxasbipaetcs Bce €0 B KOMMAKTIOCTH ase3aul, Hawe
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Cosanue (ero panuyc 700 thic. KM) nenaer 060pOT BOKPYr
cBOeil ocH npuMepHo 3a oaud Mecsu. [lpeacrasum cebe,
YTO OHO cx<anoch Gbl 40 paamepa B 10 kM. B cnay 3akona
COXPaHeHHsl MOMeHTa BpallieHHA nepiod obpauieHHst 3Be3-
AN (ee «CYTKI») [OJXKEeH yMeHbINHTLCA B MHEJAJIRADABI
pa3. (DTUM 3aKOHOM MOMbL3YIOTCE QUrYpHCTLI H3 KOILKAX,
Koraa nnis toro, 4ro6el YCKOpHTb cBOE Bpalleitite, OHN MpH-
KHMAWT K cebe pykn.) B ycnoBHax KocMHuYecKoH cpenbl
H3-32 TdK HasbiBaeMmoro s¢gekra «BMOPOMEHHOCTH® NpH
CXKAaTHH 3Be31bl NOMKHO CHALHO BO3pacTH H MarHuTHOE
noJe.

OcTanca HeBHIACHEHHLIM HCTOYHHK MA3JyuyaeMoR 3Hep-
ruH nyabcapos. Mm, Kak 310 un crpaHHO, ABARETCA KAHe-
THYecKas SHeprus BpallleHHA HefiTpoHHOM 3Be3an. Habnio-
Aaevoe yBeJHYeHHe NepHOola NpiXola HMNyJbcoB obyc-
JIOBJIEHO YMeHblUeHHeM CKOPOCTH BpAaMieHHN HeHTPOHHON
3Be3nbl, T. e. yGblibl0 ee BpawateabHOll KHHeTHIECKOI
anepriun. Takum 06pa3oM, ¢ NMOMOILBIO HefiTPOHHLIX 3Be3i
(Tak cKasatb, «yMeplIHX®» 3Be3d, TaK KaK K 3TOMY cO-
CTOSIINIIO OHN MPHXO1AT B KOHUe cBoell 3BONIOUHHA) Onlin
NONHOCTLIO O6bACHEHH Bce OCHOBHHE HabJ/al0AaTe bHbIe
ocoGeHHocTH nyabcapoB. OnHako paa aBJeHHil, Ha6atoxa-
eMhIX Yy NyJbcapoB, ellle He NOJYYHJ [HOJXKHOTO O6OCHO-
Baunsi. He cywecrtnyer noka ewe u ctporoii Tteopun obpa-
30BaHHA 11eHTPONHBIX 3Be31-NyabCapoB.

CnycTa HeKOTOpHIl NPOMEXYTOK BpeMeHM, Koraa eule
He yCNeJH YTHXHYTb CTPAacTH, CBSiI3aHHHE ¢ OTKPHITHeM pa-
LHONYbCAapoOB, acTpoHOMaMH OuJsa oGHapyxena ewe OA-
Ha pasHOBHALOCTb HEATPOHHLIX 3Be3J — peHTIeHOBCKHE
NyJbcaphl (HCTOYHHKH HMNYJbCHOTO H3JMydYeHHR B COCTaBe
ABOMHLIX 3BE3AHKX CHCTEM, H3Ay4atolliHe HCK/OUYHTEbHO
B peHTreHOBCKOM nHana3soue). Ecan otkpmrtHe pammonyab-
capos 6LIO B HEKOTOPOM poje cayudaliHbiM («He3alaaHu-
pPOBaliHbIM»), TO HEATPOHHHE 3IBe3lid — HCTOYHHKH peHT-
reHOBCKOTO M3Jly4eHHS B ABOIIHBIX cHcreMaX — GblAH npea-
cKa3aHu actpouankamu 6oace 10 ner wnasan. [Npaeaa, k
3TOMY MOMEHTY Obl1ll yXe OTKpLITHl NepBhie PeHTreHOB-
ckie nerounnku, Opnako HX JeTanbHOe H3ydeHHe, KOTO-
poe, co6CTBeilHO, H MpIBe10 K 06HapyXXeHnio HOBOro Kaac-
ca HelfiTpOHHLIX 3Be3], CTaJ0 BO3MOXHBIM JHUL C 3any-
ckov cnytHnka «¥xypy» B 1970 r. HaGnioneuuna Ha 3stoM
CNyTHHKE NPOBOANANCH TPynnoil amMepHKaHcKHX acTpodu-
ankop noa pykosoactsom P. Jxknakouu. Paxernuwe na-
6al01€min, NPoBOAIMbLIe A0 3TOrO BpeMeHH, XOTA W OnJju

1



MHOTFOYHCAEHN L, ONHAKO OHW He ObiNH B COCTOALUH KOII-
KyplipoBaTth' No oGbeMy noaydaemoil uudopmaunu ¢ no-
CTORIHHO AEHCTBYIOLLIM CYTHIKOM .

Ha6nwonenua ¢ nomoutblo «¥YXypy» nokasaan, 4T1o 13-
nydeHue OT PsiAa NPKUX PEHTTENOBCKHX HCTOUHIIKOB (B
TOM 4HCAE 1 OT PEHTrellOBCKHX NyJAbCapOB) NEPHONHYECKH
«BbLIK/IIOYAETCA» Ha HEeKOTOPbll MPOMEXYTOK BpeMCHH.
Kak oka3asnocbh, Takie «BblkJloyeHnsa» odycnosnaelnbl 3a-
TMEHHAMH HCTOYHMKA cOcedlteli HOpMaJbHON 3Be310#, Ko-
TOpas He W3nyyaeT B pEHTICHOBCKOM Anana3one. [as
PEHTIeHOBCKHX NYJAbCapoB HAOGJIONAMOTCA TaKXKe peryiap-
Hble H3MeHeHHA 4YacTOThbl NpiHX0da OTAEAbHLIX HMMYJLCOB,
4To 06GYyCJNOBJAEHO AONJEPOBCKHNMH CMeUWleHHAMH NpH ABH-
MeHHH Nyabcapa no op6bute aBoiiHON cuctembl. Yacth ne-
pHOna, KOrna MCTOYHHK IOBHMETCA NO HANpap/eHHIo K M-
6a10naTtenio, HMNyabchl MPHXOAAT Yalle, B ocTailbHoe.Bpe-
‘M HMOYJAbChl NMPHXOAAT pexe (H3-3a ABHXKeHRHR B ofpat-
Hyi0 cTOpPOHY). Bckope ¢ nomoulbio Ha3eMHbIX ONTHYECKHX
“TeNecKoNnoB OblJIH OTKPHITHI H ONTHUYECKHe 3Be3lbl, KOTOpbie
ABNAIOTCA KOMMNONeNnTaM# 3THX ABOfHbIX CHCTEM. Cid

Cpenn pentrenosckux HCTOYHHKOB B ABOITILIX CHCTe-
-MaxX NOMIIMO NyJbCapoB OblNH OTKPBbITHI 06BEKTLl, KOTO-
:pble HCNYCKaloT Kpaiie HeperyJ sipHbii NOTOK PEHTreHOB-
CKOrO H3NYUCHHA C XapaKTepHbIMH BpeMeHaMH OT [0Jed
'MHAAHCEKYHAL 10 HecATKOB MUHYT. [leranbHoe nayyenie
~-3THX HCTOYHHKOB YCTaHOBHMAO, 4TO OHH TaKXe, BHIHMO,
ABJAAIOTCA HelITPOHIbIMI 3Be3aaMi. Hanyuenne «pentrenos-
-CKHX» HeTPOHHbIX 3Be31 O06YyC/aOBJEHO MeXaHH3MOM aK-
KpeuiiH, o KOTOpoM noapofHo OyaeT pacckasaHo aaljee.

AKKpeuus KaK WCTOYHUK 3IHEPruu
PensiTUBUCTCKUX 3Be3f,

Ecan kakomy-nu6o nepsoHayanbHO MOKOsLIEMYCS BAA-
JH Teay NpeaocTaBHTb BO3MOXHOCTb cBOGOAHO nagaTh Ha
3eM/10 ¢ 60ALIIOrO PaccToOsIHHA, TO MPH CTOJNKHOBEHHH C
3emned ono 6Gyner HMeTb CKOpPOCTb Moc/ie YCKOpEHHS B
rpaBHTALHOHHOM MoOJIe, PaBHYIO Be.JHYHHE BTOPOM KOCMH-

' Pentrenonckite na6aozemis Bo BpeMs 3anycka pakeTu ANATCH
JHUIL B Tedellwe NECKOJLKIX MUNYT ee cBOGOAHOro nonera. Pentrexon-
CKNe e TeNecKON Ha CIYyTHMKAX MOrYT B TeuCHHe ZAHTE/LHOro Dpe-
MEUH H3IYY4Td OMIH H TOT XKe 06LEKT,
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yeckoli ckopoctn v=y"2GM3/R; =112 xm/c. [pu Bxoxe
Tena ¢ Maccoii m B atMmocdepy 3eMau n npH yaape o ee
NOBEPXHOCTb BLIACANTCSA M NPEBPAaTHTCA B TENJO KHIETH-
ueckas sueprius mo?/2, paBHas HayaJabHON NOTEHUHA/bHOI
(rpaBHTallHOHHOI) 3Heprun sToro Tesna. Tak NPOMCXOAMT,
HanpuMep, NpH najgenuy MeTeopHTa.

IlpencraBum ceGe Temeph manenme BellecTBa Ha Hei-
TPOHHYI0 3Be3ny. TaroTeHne pasroHser najatollee Belle-
CTBO Yy €€ MOBEPXHOCTH A0 CKOPOCTH NMOPSAKAa OAHOH TPeTH
ckopoctH cBeta (100 Teic. kMm/c). B pe3syabTate npu
CTO/NKHOBCHHH C NOBEPXHOCTbIO HEeHTPOHHOH 3Be3lbl Bbile-
JfeTCcs 3Heprus nopsaka 10—15% or sHeprum nokos na-
Aawowux yacTuu (mc?). (OTa BeAHYHHA B HECATKH pa3 npe-
BbIIIAaeT 3JHeproBbiie/eHHe NpH fAlepHHX peakuusx.) Ta-
KO TNpollecc — MajeHHe BellecTBA Ha MOBEPXHOCTb 006D-
€KTa Nnoa JAeHCTBHEM CHJ TATOTEHHS, COMPOBOXAAWOLINICA
Bbl€1€HHEM TpaBHTALHOHHOH SHEPrHH H YyBeJHYEHHEM
Macchl o6bekTa, — 6yaem Ha3blBaTb akkpeyuel .

Temnepatypa noBepxHOCTH HEHTPOHHOW 3Be3AH NpH
aKKPELHH BO3pacTaeT A0 MHJJHOHOB M NeCATKOB MHJJHO-
HOB rpaaycos. A npH CTONb BLICOKHX TeMMepaTypax Hed-
TPOHHas 3Be3a AOJKHA H37yYyaTb B peliTTeHOBCKOM AHa-
NasoHe ¢ XapaxTepHoil 3Heprueil peHTreHOBCKHX KBaHTOB
1—10 x3B. Tlpn nocratouHov Ko/MuecTBe aKKpeuupylolle-
ro BellecTBA 3TO PEHTFEHOBCKOe «CBeYeline» HEeMTPOIHOR
3BE3lLl MOXXeT NMPOAO0JXKaTbCH 10 TeX Nop, NOKa ee macca
He NPEeBbICHT KPHTHYECKOro 3HaueHHA, NocJe yero HeliTpOH-
Han 3Be3jla COrJIacHO TeOPHH AO0JXKHA CKOJAJancHpoBaTb H
NPeBPaTHTLCH B «YEPHYIO ABLIPY>.

MoryT an caMu «yepHble AbIpbl®» H3Ay4aTb B pe3yJb-
Tate akkpeuuu BelwectBa? Kax 6ul.io oTMeyeHo Bbie, A4
IIHX TOXe XapaKTepHbl MOUlIHble TpaBHTaUIIOHHbIE "N0Af,
cnocoGHble YCKOPATb Najalollee BeULECTBO 10 00AbLIKX
sHepruil. Ho y «uepHoii Ablpbl» OTCYTCTBYyeT NMOBECPXHOCTb,
npH ynape O KOTOpYlo 3Heprus moraa 6u Bblaenntocst. I1pH
chepuyecKkH-cHMMeTpHunoM (paananbHOM) nNajleHnn Be-
11ecTBO YXOAHT MOA FpaBlTALHOMILIT paAHYC, «YHOCA» C
coGoii u KHneTnyeckyio sueprinio. Onnako Bce MPOHCXOAMT

"' B nay4noii MUTCPATYpE IMIOFAA NOA TCPMIUNOM «IKKPCUNf» no-
HIMAIOT 3axhaT YaCTIL NOBEPXHOCTHIO 3BE3AN BCAEACTBIE WX B3QNM-
noro mpuTKenna. Mul xe 3nech W lanee TEPMHH «akKpeuna» Gynem
HCIOAL3OBATL COFIACHO NalleMy ONpeAeaeHilio, Kotopoe npasetca Go-
Jice pacnpocTpaleiibiM,
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MO-HIIOMY, €CAll BelecTBOo NajlaeT HepanHa.1bHO, 3 YCKo-
PAIOUWIHECS YACTHUbI CTANKUBAIOTCA MEX1y cofoit (310 Xa-
pakTepHO, ManpHMep, AAA «YepHOil AbIPbl», KOTOpas NBH-
XeTcsi OTHOCHTENbHO ra3oBoro 061aka).

B 1964 r. coBetcknit yyennit 1. B. 3eavnosua u ame-
pukaickuit actpopusux E. Connutep nesasucumo nokasa-
JIM, 4TO B ydapHOIl BOMHe, BOJHMKalOUled NMPH CBEPX3BYKO-
BOM JBHXeHUH «4epHOM ALIpbI» B 06/7aKe ra3a, MOXeT Bhl-
geanatbea 10 10—20% MaccH NOKOA CTA/NKHBAWOUWMXCA Ha-
ctill. YeM OGaHXKe K TpaBHTALHOHHOMY paaHyCcy «4€pHOH
AbIPLI» CTAJAKHBAIOTCA YAacTHUW B YAapHOil BOJHe, pacno-
NOKEHHON MO XOAy ABHXKeHHA, TeM OO0/blIYIO CKOPOCTb
OHH HMelOT M TeMm G6Oabliaf BHAeASeTCA 3HEPrHA [PH
CTONKHOBEHHAX 4YacTtHu. Bewectso B ynapioit BoJHe ua
PacCTOAHKH A0 JeCcATH FPaBHTAUHOHHBIX pPalHYCOB Harpe-
Baercs N0 AeCATKOB MHJAHOHOB rpaaycos. B6an3uw camoro
rpPaBHTAUHOHHOrO pajHyca TmoOAe TAMOTEHHA «4epHONl Abl-
phl» CTOAb BEJAHKO, 4TO H3JyuyeHHe, BuAeafAlOlleecs MNpPH
CTOJIKHOBEHHH HaCTHL, BRIXOAMT CHJIbHO «NOKPACHEBLIHM»
IIH COBCeM He MOXeT BLIiTH HAapyXy H 3aTArHBaeTcs B
«yepuyio Anpy»., OaHako Ha pacctosHun, B 2—3 pa3a
GoJtllieM TFPaBHTALHOHHOTO paauyca, 3Hepris CTajJKHBalo-
WIHXCA YacTHU ellle BealKa, W TpaBilTalllloliHOE MoJe eclile
CYWeCTBeHO He BJHAET HAa SHEPrHio BHIXOAAULEro H3Jayue-
uun. TakumM o6pa3zoM, H HeRTPOHHLIE 3Be3nbl M <«4Yeplivie
AbIpLI» MOrYT ObITh 3PQEKTHBHBIMH HCTOUHHKAaMH H3Jjyye-
HHA, ecAl Ha IIHX NPOHCXOAHT aKKpelHA BellecTsa.

Quesuano, yto ueM GoJablie magaeT BellecTsa i1a pe-
JATHBHCTCKUA 00DbeKT, TeM Goablie ero csetimoctb. Han
oGbAcHeNA  HA0JIaeMbIX CBETHMOCTEl PEHTreHOBCKHX
nerounnkoB (10%—10% spr/c) npn ykasauuoil Buie 3¢-
$EeKTHRHOCTH 3HeproBbille/ieHHs AOCTAaTOYHO aAKKpeuuu ua
PEeJNATHBUCTCKHE OGDBEKTH, COOTBETCTBYIOWEH manelio pee-
ro anws 10-1'—10-° Mc¢ b roa.

Ha oannounsie pensTHBHCTCKHE OGLEKTLI, KOTOPLIC MO-
TYT POXKAATLCS B Pe3y.IbTaTe 3IBOJAIOUNI OAHHOHILIX 3BE3J|
HAH OpH pasBane NBOWHON CHCTEMBI B MOMCHT BCNbILIKH
CBepxHOBO, akKkpeuHpyeT Mexa3neamnulii ra3. Opnako
NAOTHOCTL MCXK3BE3AHOro ra3a ouyelib HH3Ka (OKOJO OLNO-
ro atoMa b 1 cM®), ¥ 5TOT ras ne mMoxer oGecneyntb He-
06XOMIUMYI0 1S 6ONBUIOA CBETHMOCTH CKOPOCTb aKKPellHH.
Hnoe neno asoiinvle 3pesanwe CHCTEMDI, re BO3MOXHA
aKKkpeuusa peulecTBa cocenHeit HopMaabHOil (onTHYECKO)
3BE30LI, KOTOpas sABAACTCA MPaKTHYCCKH (ENCTOLHMBIM
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pe3epsyapoM aKKpelHpyloliero BeillecTBa Ha NPOTAKEHHH
REeCATKOB MHJIJHOHOB A€T 3BOJNIOUHH CHCTEMDbI.

Bonee 509 Bscex 3sean FanakTHKH BXOINT B KpaTHble
(nBotiHble, TpoitHble n T. A.) 3Be3aHbie cucTembl. Onn He
BCe paspywaloTes NpH o6pa3oBaHHH PeNATHBHCTCKOrO 06b-
eKTa, W €ro HajlyHe B Nape C HOPManbHOH 3Be3foH je-
NaeT aKKpeUlo BaXHeAWHM HCTOYHHKOM 3HEprHH, Tak
KaK Bce 3Be3bl B TOM HJH HHOM TeMIe TepfaioT Maccy.
ConneuHblit Berep, NpOHOCAILHACA MHUMO 3eMJ/H €O CKO-
poctblo 400 km/c, yHocHT ¢ nosepxHoctn ConHua nopsaka
2:10-'" Mc B roa. Ecan paaom c ConHueMm Haxonnaach
Ol HeATpOHHAA 3Be3la (MM «4yepHan IbIpa»), H CO.THET-
noe BellecTBo nanano 6bl Ha ee NOBepXHOCThb, TO pAIOM
¢ CosHueM BenbIXHYM 6Bl 06BEKT €O CBETHMOCTHIO ANlOb
B 10 pa3 menbwef noaHoit ceethMoctH camoro Coanua.
Hab6ntonalotca 3Be3nnbl, TepsiollHe Maccy B MHJAJHApAbl
pa3 6nicTpee, uem ConHlle. Y HeKOTOpPLIX CKOPOCTb MOTEPH
HMH Mmacchl noctiraer 106—10-5 Mc B roa. Akkpeuusn
Aaxe Majoil YacTil 3TOr0 BelleCTBA Ha pensTHBHCTCKRI
00beKT B 1BOIIHOM cHcTeMe J0.XHA NpHBECTH K KoO.JOC-
CaJbHOMY BblJIeIEHHIO SHEPTHH.

B 1966 r. Bcxope nocne OTKPHITHSL PEHTrEHOBCKAX
HCTOUNHKOB coBeTckHe YyyeHsle §I. B. 3eabzosnu w
H. . HoBukos yka3a.am, 4To penTreHOBCKHIl HCTOYNHK MO-
XKeT BO3HHKaTb, KOT1a HENTPOHHAs 3Be3ga WIH «4yepHas
Ablpa» BXOAAT B COCTaB JBOIHON CHCTEMbl B nape ¢ 1Op-
MaNbHOM 3Be310i1 3a CYET aKKpeWiH ra3a, HCTEKalolllero
H3 HopMajbHoll 3Be3linl. OHH OTMETHIH, YTO BO3MOMHO
Ckopnnon X-1 1 AB1AETCA TAaKHM HCTOYHHKOM.

B 1967 r. (oo OTKpuTHA ABOIlCTBENHONl NpHPOAW ra-
JaKTHYECKHX PEHTreHOBCKHX HCTOYHIIKOB) COBETCKUil acT-
podnsuk K. C. UlknoBckuil, ananu3aupys nadsionateib-
Hple MpOsIBJCHKIA sipyaillllero raJaKkTHUeCKOro peHTreHoB:
ckoro HcrtouHnka Ckopmuon X-1, mpuuien K BbIBOAY, 4TO.
MO-BHAMMOMY, 3TOT HCTOYHNK MNpeAacTasJser coGoil nBoil-
Hyt0 3Be3NHYI0 CHCTeMYy ¢ HeHTpouHofl 3Be3nofi, Ha KoTo:
pyl0 NpOHCXOAMT aKKpeuHs BellecTBA C cocelHed HOP:
ManpHoit (ontnueckoii) 3peaaw. Ilpasna, wuecMoTpst He
MHOrOYHCJelIIke YCHAlAa Ha6atonareneil, ABOIICTBEHIOCTE
HMenio 3toro o6beKTa moka He ycranoenaena. Ho pentre
HopcKie napu ¢ HefiTPOMHLIMH 3Be3nami Gbiau Bce Xe 0f
HapYKeHbI.

B 1969 r. 51. B. 3eabaosiy # asrop 3THX CTPOK, auna
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JH3HPYA CBOMCTBA PEHTTENOBCKOTO H3JYUCHIA aKKpeuupy-
JOLLIX HelITPOHHBLIX 3Be3l, NOAYUNIH CNCKTP 3TOTO i3ayye-
uuA, secbMa GAH3KHA K HaGslonaeMoMy y pAla TaJaKTH-
YEeCKHX PEeHTTeHOBCKHX iicTodinkos. [locae oTkpuiTia weil-
TPOIIlIBIX 3Be31-Ny/1bCapoB Obl10 yCTaINOBACHO M14BlOe HX
CBOCTBO — HMMYJAbCHLI XapakTep H3Iyyeuls 3THX 00L-
eKTOB ¢ MepIo1aMii €1e10Baiiin IMOYaAbCOB OT COTLIX 10-
Jeil CeKylI1bl 10 HeCKOJALKHX CeKyHI, 4TO oGycnoaneH“o
GLICTPLIM BpalleniieM H CILTbHBIM MarHuTHbIM [OJCM Hei-
tponioii 3se3abl. Kak »xe 6yier nposnsants cebs HeilTpon-
ilas 3pe31a, ec.iil OHa o0pa3oBajacb B JBOWHION cucTeMe
B pe3yavtate 6onace GRICTPON 3BOJIOUIIIT OLHOIl 113 KOMMO-
HeHT? AHaausnpys 3ty npoGJeMmy, COBETCKHIl acTpoQu3uK
B. ®. Wsapuman B 1971 r. moka3aa, yto ecan Heitpoll-
Haf 3Be3la nocae B3pbiBa CBepxHOBOIT ocTajach KOMmIMO-
tielToM ABONION CHCTEMBl, TO Ola A0JXKHA NMpoOABIATL ceds
KaK peHTreHOBCKHA myabcap. A Bcero JAHWb roj cnyctd
¢ NMOMOLbIO CMYTHHKA «YXYpy» OblJail OTKpPbIThl Mepsbie
peHTFreHOBCKHE MyJbcapbl B ABOWMHLIX cHcTemax: [epkyaec
X-1 u Uentasp X-3. B nocnennee Bpems HakonJeH 3Ha-
YNTeAbHBIl MaTepna., Kacalowuitca Hab.1101aTe 1bHbIX
CBOMCTB PEeHTreHOBCKHX HCTOYHHMKOB B ABOMHBIX CHCTeMaX.
Ha ocnoBanun 31oro matepnasa B psine paboOT COBETCKHX
acrpodu3ankos A. ®. Manapuonona u P. A. Cionnesa, a
Takxe amepukanckux yuenwsix @. JIsm6a, K. Ilernka,
M. Iaiinca 6b11 noapoGuo nepecMoTpel (B paMKax IIbIOTO-
IIOBCKOII TEOPHH TATrOTCHHA) BONPOC O B3aUMOAENCTBHH
MariuTHOro mo.as BpallaloWeHcas HeiiTpoHNol 3Be3Abl ¢
BellecTBoM, HCTeKalowHM ¢ cocegHeil Komnodentol. Co-
rfacio pacyeraM 3THX aBTOpPOB HeHTpoHHas 3Be3la B pe-
3ynbrate Takoro B3aHMOAeliCTBIA n0JXHAa NPONTH Iie-
CKONbLKO XapaKTepibix 3tanoB csoeil ssomouin. Ilpu 3tom
OHa CHavaJa aonAKHa Ha6M101aTbCA KaK M0J0A0M GbICTPO-
nepeMeHublil paidonyabcap (3TOT NPOMEXYTOK BpeMelll
nassau dasoit sxextupyouero nyascapa). [lo mepe 3a-
MelLneitnst Bpaulenus HeiiTpolrofi 3pe3anl JOJMKeH HacTy-
MHTb AAUTEIblbIT MepHon 3BOJIOLHI, KOraa peryanplibie
HMOyAbCbl H3.ayvellnsl ot 3Be31bl ncye3alotr (3ta cneundn-
ueckan ¢asa uassaHa «nponesnepom»). M Hakoueu, N0MNK-
fta nacTynutL ¢asa aKKpewlpyiowero peHTrelonckoro
nynAbcapa. PaceMOoTpuM KapTiiy 380MIOWUHH, NOMYHEHHYIO
3THMI aBTOpaMmH, Gofee noapo6uo (Mago OTMETHT Mpef-
BapNTE.Ibliblli XapakTep npeasnoxennoil Teopui, KoTopas
TpebGyer AanbHeliwero na6aiogatennbHoro NOATBEpXKIenua).
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CueHapui  3BONIOUMM  HEWTPOHHOW 3BEe3fbl
B [OBOMHOM cCUCTEMe

Imexrtupyrowjuid nyascap. [lepsoe BpeMa mocne CBOEro
o6pa3oBaHuA HefiTpOHHas 3Be3la B ABONHOI cHcTeMe Mpo-
Apafer cebs aHAJOrHYHO MOJ0AOMY OAHHOYHOMY palHoO-
nyabcapy. Oua sddekTHBHO yCKOpRET KOCMHYECKHE JYYH,
NpH 3TOM JaBJjeHHe HH3KOYAaCTOTHOrO 3.J1€KTPOMArHHTHOro
H3Ayyeluss n KOCMHYeCKHX Ayudeil BbITaqKHDaeT BellecTBO
(uctexalouwlee ¢ coceaHeil 3Be3ibl) NaJseKo 3a npelesbl CH-
CTeMbl il MOXCT fa’ke BLI3BATb JONOJHHTEJIbHOC (ICTEYEHHE
€O 3Be31bl, «Oroaf» ee, NoA06H0 O04YBAHYHKY B CIIIbHOM
notoke Berpa. Co mpemeHeM, Tak Xe Kak H y OANHOYHBIX
paaHonyabcapos, Nepuoa Takoil HefiTpOHHONl 3Be3dbl 3a-
MeasfeTcs, YTo MPHBOIHMT K HHTEHCHBHOMY YMEHbLUEHHIO
H3ayuyaemMOro 3Be310il MOTOKA 3HePruH, H BelUleCTBO COCeA-
Hell 3Be3nbl yie He Tak 3PPEKTHBHO HCNLITLIBAET BLITAA-
KHBawollee neficTBHe H3fnyueHHs nyabcapa. [loctenenmuo
ra3 c cocelHeil KOMMOHEHTHl IlAYHHAET 3anoJlIATL JBOM-
HYIO CHCTEMY, H NpPH 3HAYHTeJIbHOIl NAOTHOCTH 3TOTO Belle-
CTBa palHOl3NyyeHHe My.Jbcapa B HeM norjollaercs. B pe-
3y/bTate, HelTpPOHHAA 3Be3Ja «npofajaer» Kak paaHo-
nyapcap. Has 13BecTHBIX 1BOIHBIX CHCTEM NPH TUOHYHBIX
napaMeTtpax 3Be31HOI0 BeTpa 3TO NPOUCXOANT, Koria ne-
pHOa BpalleHNs HeilTpOHHOI 3Be3anbl yMeHbLIAeTCs 0O De-
anunnel nopaika 0,05—0,1 c!'. Hecmorpa na otcyrctBue
HaGJonaeMbLIX HMNYJbCcOB PAaAHOH3NAYYEHHH, HelTpOHHas
3pe3na NpoNO/MKAET YCKOPATb 4AacTHUBL 10 TeX Nop, noka
lasfellie 1iI3KOYaCTOTHOTO PaAllOH3NYUEHNsT I 3BE3THOrO
peTpa He CPaBHAIOTCA HAa PAacCTOAHHH OT Ny.abcapa no-
paaka R~ GM/v z° (M —macca ueftTpouuoil 3se3ant, v, °—
CKOPOCTb HCTeYeH!s 3Be3HOr0 Berpa ¢ coceidlell KoMmno-
HEHTbl), TAe lhaynHaeT 3(p¢QeKTHBHO AelicTBOBATL rpasilTa-
LHORHAA clAa RPUTAXeHua HefATpouHoit 3se3ant. OueHku
NOKa3blBaOT, YTO AJA 3TOrO NYAbCAp NOJMKEH YyMEeHbWHTb
CBOfl MepHOA eule (1a NOPAAOK Beauunust (10 0,3—1 c).
[locne 3toro yacTb 3Be3nHOr0 BeTpa NPOHHKAET BHYTPb

' Tlon TumnuubIMi napaMeTpaMu MOAPA3yMeBAalOTCA MAOTHOCTL Be-
L(eCTDA 3BeLIOro BeTpa na op6uTe HeliTPOUHONT 3IBe3dW nopAdKa
10°—10'" yactitn b | ¢M? 1t CKOPOCTL HCTCUEHHA MOPAZKA HECKOAbKHX
COTEll KILIOMETPOB B CeKYlly. 3jecs It Aajee node ueTPOMHON 3pel-
At €CNit 9TO TOMLKO ile Oropopeito 0cobo, npeanosaracTesn pasiliM
10" Tc.
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CBETOBOTO UNAuHApa'! nefiTponHOA 3Be3/bl, NONABJAA TeM
caMblM COGCTBEHHYIO aKTHBHOCTb nyabcapa. [lpomosixku-
TeAbHOCTb (a3nl SMeKTHPYIOUlEro mnyabcapa 3aBHCHT OT
napaMeTpos 3BE3NHOro BeTPa, BEAHYHIbl MAarHUTHOCO NoAaf
B MOXeT 3akoHunThcs uepes 104—10% ner.

«/Tponeasep». B neppble MOMEHTH NMOCAe NPOHHKHOBe-
HHH BIYTPb CBETOBOTO UHMAHHAPA BEUIECTBO HE MOXeET [.0-
CTHFHYTL MOBEPXIOCTH HEITPOHHOM 3Be3bi H3-332 NelCTBHA
€e MAariiTHOrO MOAR, Cnajaiowero ¢ yaajieHHem OT 3pea-
aw no 3akony H=Hy(R¢/R)3. Bewectno Topmo3nTCA Mar-
HHTHWIM TNOJNeM Ha pPacCTORHHH, rAe NJOTHOCTH 3HEPrHH
MarfMTHOrO TNOAA M KIHeTHWeCKOoW 3Heprui najgaioulero
BellecTBa CTAHOBATCS OAHMHAKonwmMn no seanunde. Ilone
BpaulaeTcs BMecTe €O 3Be3A0Od H (Npu HenapansefbHbiX
OCAIX BpallleHHs 11 MArHUTHOrO MOJf) neiicTByeT HAa nana-
jowni ras Kak nponennep. UentpoGeanas cuna unepunH
npi TBeplOTebHOM BpalleHH H3 pajanyce <OCTAHOBKH®
cHauasa 3AaYyHTeALHO MpeBblllaeT CUAY CPABHTALHOHHOTO
npuTAXKEeHNs, H pelecTBo 6yner subpachiBathcsi 06paTHO,
OTIIHMAs y 3Be31bl ee JHePTHIO BpalleHHs H yraoBoil Mo-
MenT. D10 BuLIGpachiBaeMoOe BeWecTBO, CTAaAKNBaAChb C HO-
BHIMH NOPUHAMH 0alalotllero BelllecTBa, Nepenaetr emy
3Hepruio, H B pe3yastate BOAH3H HefITPOHIOIT 3Be31bl BO3-
HHKaeT CJOKHa®A KapTHHAa BUXpeDbiX ABHXKEHHIl: BellecT-
BO npiubapataercn K HefATPOHHON 3Be3le MO OAHHM CCKTO-
pamM W ynansercs no Apyrum (B Hacrosulee BpeMfl cyllte-
CTBYET NOKa AHWb KAa4yecTBEelHAA TeOPHS 3THX IABHIXKeHHN).
Ha cranun «nponeancpa» HefiTpoHHas 3pe3na npoao.nika-
eT 3aMeNJifATbCsl, POJb UEHTPOOEKHLIX CHA MPH ITOM 3a-
Me//JeHHR Ha pannyce «OCTaHOBKH® Najalollero BellecTBA
yMeHbllaeTcs, H HaKoHel, HAacTymaeT MOMCHT, KOraa 3TH
CHALI CT4HOBSITCA MeHblleé CHJ TPARHTALHOHIIONO MPHTSI-
JKeHNd, Nocje dero BelllecTBO HayHllaeT nanaTh Henocpen-
CTBEHHO HAa MNOBEPXHOCTb HEATPOHHOI 3Be3lbl BAONbL Mar-
HHTHBIX CHAOBBIX JIMHHI, AOCTHrasi nosepxnoctn B obaa-
CTH MarHuTHsiX noJiwocos. Haynnaerca nocnennss, saxsnio-
ynTenbHan da3a HeHTPOHHOI 30e31LI.

Akxpequpyrouuii pentzenosckuld nyasvcap. [lpu THnuu-

' Tlon cperonuLM UNAWIAPOM MOAPA3YMERACTCH YCANDIAA LHANNI-
pHuecKas MOBCPXIIOCTb BOKPYT 3De3dbl. 11a KOTUPOil CKOPOCTH TBep!lo-
TCALIIOrO ee Dpawentiin paviia ckopoctn cseta lla aze dcekTipyio-
wero nyabcapa BOANIN CBETOBOTO UNAMIHAPA fenepupyeTcs HIIKOUA-
CTOTIOC  MArHATOINMOILHOE H3AYYCNle ny.aLcapa, W TaxuM 06pa3oy
CHETOBOI WIAMNAP padicaner GAILKHICIO H AJABIIOIO BOJNIOBLME 3011,
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HbIX napamerpax (CM. CHOCKY Ha C. 17) HeilTpoHHas 3Bes-
Jla 3aropHTCA KaK peHTreHOBCKHil myabcap, Koraa ee ne-
pHOA YMEHLIINITCA A0 BeanuuHsl nopaaka 1—10 c. Ilape-
HHE BellecTBa Ha NOBEPXHOCTb 3Be3JH MNPHBOIHT K MO-
AIBJIEHHIO YNapHOH BOJHbI W DbijJeNeHHIO TPpaBHTaUHOHAOI

Puc. 1. Moaem ak-
Kpeluun- raza na ef-
TPOHNIYIO  3Be3gy ¢
Pa3’sAHYHLIMH  IHArPaM-
MaMH H3JAyYelia: a —
«Kapanjawuan»  Ana-
rpamma; 6 — «HOXe-
Bpan» ailarpamma. / —
HeATPOIIHAA 3De3aa;

2 — saruntiioe nodJe;

3 — puxoasnutee nany-

yenne, 4 — naaawo-
ugnil ras

SHepriiy B TOPAYIX «NATHAX» B 06/aCTAX MArNHTHHIX NO-
JI0COB, DTa 3Heprus MOYTH BCA H3AY4aeTcsl B peATreHOs-
CKOM ananasoHe. Tennosoe H3jJyueHHe MJAa3MEl B CHJABHOM
MarHHTHOM MoJe ABJASeTCA OCTPOHANpPAaBAEHHBIM, H NpH He-
coBnajgalowlHX OCAX BpallleHHsi H MAaTHUTHOTO MONHA HeR-
TPOHHAA 3Be3na, Kak i paaHony’abcap, noaobia KoceMmiye-
ckomy MmasKy. B 3asuchnmoctH ot Mexannamos, ¢opmupy-
IOIWHUX H3NYYeHHe, PEHTreHOBCKHA MOTOK MOXXeT NMOKHIATL
NOoBepXHOCTh HEATPOWHOW 3Be3AW AH60 B BHAE Y3KOro
nyuka BAOJb MarHNTHLIX CHJOBHX AHHIA («KapaHRauiHas»
AMarpaMMa HanpaBieHHOCTH), JAn60 B BHAe MWHPOKOro
pecpa B NepneHAnKy/AapIOM HanpaBAeHHH (€lHOXKeBadA» HAN
seepian anarpamma). O6a caydas nokasawsl Ha pHC.
|l a, 6.

CpetnMocTb aKkpeuspylouieli HeHTPOHHOH 3Be3abl npu
THONYHLIX ec NapaMoTpax OKajbiBaeTcA nopaaka 10%—

19



10% sprfc. C HacTynneHHeM aKKpEUHWH NepHOA BpallelHA
HeATPOHHOR 3Be3Nbl npekpaulaer yseanunsatbes. On ocra-
eTCA MOCTOSHHBIM HAH HaXe YMEHblIaeTcs, ec/il aKkpe-
uMpyiolllee BellecTBO NMPHHOCHT ¢ €060l yrnoBOil MOMEHT
ppamenun. OnHako ymeHblleHHe nepuola NPHBOLHT K TO-
My, 9TO B 06J1aCTH, H3 KOTOpOH BELLECTBO HaAyHHaeT na-
AaTb BRONb MATHHTHLIX CHJOBLIX JHHHI, POb UEHTpPOGex-
HHX CHJ ONRTb BO3pacTaeT, I aKKpPeUH MOXeT npekpa-
THTbCA (HeATpOHHas 3Be3na Bepuetca o6patHO K ¢(ase
«nponensepas, NOCNe 4Yero HauWHAeT VYBEJHYHBATbCA ee
nepuol, ONATb HACTYNaeT akkpeuus W T. 1.). Bax<Ho oTMe-
THTb, YTO 3Be3xa MOXET YCKOpPATb CBOe BpalleHHe JHllb
6yayun akkpeuupywowuMm nyascapoM. Jns  H3BecTHHX
PEHTreHOBCKHX NyAbcapos B NBONHuX chctemax Llentasp
X-3 n Tepkynec X-1 nabaionaercs ymelblienHe nepnoma
CNeNOBaHHA HMNYAbLCOB €O cKopocTbio —1000 Mxc B roa
ANA NepBOTO H OKOMO —5 MKC B rog — Aaas BToporo. Ecan
3TH NyAbLCapbl MPeACTaBAAT Co6Of BpailaloulHecn Hei-
TPOHHble 3Be3fbl, TO BCKOpDe, MO Halleil TeOpHH, aKKpelHA
Ha HPUX NO.JMHA NPEKPaTHTbCA, NOCJAE YEro NepHoN HauHer
yBeNHYMBATbCA, HO YyXe B HeHnabawonaemoil ¢pase «mnpo-
neanepa». 3ta cMeHa a3 MOXKeT NOBTOPATLCS MHOTOKpaT-
ho. B paccmatpnBaemoil Molennm XapakTtepuble BpeMena
VMEHbIIEHHA AKKPeUHPYIOLIHX MYJbCapOB 33BHCAT He OT
103pacTa HeflTPOHHON 3Be3abl, a cKopee OOYCNOBJAeHbl ee
HHEPLHOHHLIMH cBOlicTBAMH (Kak BOJMYKA, YCKOpPAEMOro
NPHAOXKEHHLIM MOMeHTOM cii). Takum obpasoM, HellTpOH-
nasg 3Be€3l1a OKa3biBaercsa ropaslo CTaplie XdpaKTepHbIX
speMeH yMeHblUeHHs1 NepHOIOB.

Ho kakix 3HaueHHin nepiuofos OGyleT yMeHblIaThCA
npalleHile HeATPOHHOH 3Be3abl Nda CTaAHH «nponeajepas,
(cJIH napaMeTphn 3Be3gHOro Berpa Oyayt iublie? OueBHa-
HO, YTO ueM MeHblle NJAOTHOCTb 3Be3[HOro BeTpa, TeM
najtlue OT NOBEPXHOCTH HEeATPOHHOR 3Be3anl Gyner ocTta-
HaBTHBATbCA MArHHTHLIM MOJeM NanalolMui TOTOK Belle-
crea. B atom cayuae aas Toro, ytoGul HavaJach akkpe-
UHA, HeoOX0AIMO 3aMea/eHHe BpallleHHA 3Be3abl A0 60Jb-
wux nepnonoB. OleHKH NOKa3bIBAIOT, 4TO MPH NAOTHOCTH
3se3nBoro BeTpa Ha op6HTe HEATPOHHOM 3Be3AbLl NMOpANKa
100—1000 yactiu B | cM® aKKpeuHs HayHHaeTcs, KOrAa
3Be31a 3aMelNHTCA A0 NEPHOAOB MOPAIKA COTEH CEKYHA.
OnHaxo npn TaKoh NJAOTHOCTH CKOPOCTb aKKpeLHH HHUTOX-
Ha, H CBETHMOCTb aKKpeUHpylolled HeMTpoHHON 3Be3jhbl
Mana.
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Uutepecnuiit ¢enoMen gonxen 1aG1i00aThCH, €CJHH Heil-
TpOHHAA 3Be3lla BCE BpeMA HaXOUTCA B MAaJOMJOTHOM
3BE31HOM BeTpe, HO BpeMsl OT BpeMeHH ero MJaOTHOCTb MO-
WeT CYLECTBEHHO yBeJHYHMBATLCA, HANpHMep, eCaAH cocel-
HAA 3Be3na HHorna (a BO3MOXHO, JaKe MNepHOIHYECKH)
OyaeT BbiOpacbiBaTh BellecTBo. Toraa HeliTpOHHas 3be3na
6yzer Haba00aTbCA KaK BCMLIXHBAIOWLHI PelTreHOBCKHil
HCTOUYHHK, MCpHOL KOTOPOrQ 3akJloyeH B HHTepBaJe COTCH
CeKYHI.

[Mepeiiaem Temepb K renocpelcTBelHbIM AAHHBIM Ha-
6M101CHIA KOHKPETIILIX OBOAHBLIX CHCTeM ¢ HeHTDOHHBIMH
3uve3laMu b Kayecrse BeposiTibix KomnoueHT. [lpexae sce-
ro paccCMOTPHM HeZaBHO OTKPBITHLIl paHonyabcap B ABOH-
HOI1 cucTeMe.

[eonHoin paguonynscap
W HOBble METOAbl «B3BELUWBAHUSA» 3BE3fg

B inone 1974 r. amepuranckie actpoHombl P. Xanc u
HOx. Teitnop, nposoaunwne HadaA1ennA Ha caMoM 6o.b-
woM B MHpe napabosaHueckoM painoteneckone B Apecubo
(antewna Teneckona auamerpom 300 M cMOHTHpOBaHA B
KpaTepe NMOTyXIIero ByJKaHa), oGHAPYXKHAH HOBBIT paaHO-
nyascap. Ero nepnoa He Oul1 MOCTOANIBIM: MPOMEKYTKH
MeXKI1y OTIeJbHBIMH HMNY/JAbCAaMH MEPHOIHYECKH MEHAJNCD,
8 COOTBETCTBUH C OBHXKEHHEM NyJbcapa MO CHJIBHO BHITA-
HyTOit opGute nBofiHof cucTeMbl. CpeaHss BeJAHUHHA ne-
pHola Mex 1y HMOyabcaMM («cyTKH» myJbcapa) coctas-
aser 0,069 c. Ilepuwon ob6pawenns nyabcapa no opburte
(«roa» nyabcapa) pased 7 u 45 muu. Kpusas gon.iepos-
CKHX cMeLleHHil 4acToTul NPHXONAA HMINYJbCOB 3a OI1HH MNe-
phon obpauleHHs CHAbLIO OTJAHYAETCA OT CHHYCOMIH (4TO
yKa3biBaeT 1a HeKpyroBoe NBHXEHIe Nyabcapa). DKCUEHT-
pucurer opOHTH okaszaaca pasubiM ¢=0,61. Ilpu Takowm
SKCUGHTPHCHTETE PaCCTOAlIHE MeXXIy KOMMOHEeHTaMit ABOfl-
HOWM CHCTEMbl B anoactpe B 4 pa3a Gosblie, ueM B NepH-
acTpe.

M3 ngonaeposckux cmelteHnit nepnoaa caenoBaHns HM-
nyabcop Oblna HafineHa nepeMeHHasl 4acCTb CKOPOCTH IBH-
}eHHua nyjsbcapa OTHOCHTebHO Had.aonartens H nocrpoena
KpHBas Jayueselx ckopoctefl nono6uo Toit, KoTopylo omnpe-
AeNsIOT M3 JOTMJIEPOBCKIX CMeWeH it AHHHA B cnekTpax
o6biunblx Asofnbix 3ne3n. Oanako uMeercA  uekortopas
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pasHHUa MeX1y KPHBbIMH JYy4YeBhIX CKOpoOcTell, nocTpoeH-
HbIMH TIO CMCGUIEHHIO 4aCTOTbl HMiYAbLCOB MNyJabcapa u no
cMeLEeHH0 JJIIHbl BOJHK CNeKTpanbHuIX aAundi. B nocaen-
HeM cJyyae MO BeJHUNHE NMOCTOSHHOTO CMEWEHHA JHHUI B
CneKTpe 3Be3Ab OTHOCHTeNbHO JHHHA Jsabopatoptioro
CNekTpa MOXHO ONpele/HTb NOCTOSIHHYIO CKOPOCTb [BH-
JKEeHUs! ABOHHOM CHCTeMbl MO OTHOUWEHNIO K Habaiomareato.

(O Puc. 2. [lyawcap
LBOIHOIT ciCcTeMe: a=—

cxeMa ADiKennsa
nyascapa no Kpyrosoii
) op6ute N1 COOTRETCT-

BYIOLLAA CHHYCOI1ab-
Has  Kpneas J)ucBHX
ckopocTell; 6 — cxe-
MH ABIACHHUA TY.IbCd-
pa no sInNOTHYCCKON
op6HTe B COOTBETCTBY-
IO KpHBhHE Jayde-
BLIX CKOpOCTell B 3a-
BIICHMOCTH OT OpiiCH-
Taunn 6o.JLWol no.ay-
ocit 3aanca  opOiTH
OTHOCHTCABIO  R&a0aIu-

JIEN
I \//\\7

HeTtuunbil mepyon nyJabcapa To4lO HeH3RECTeH, H MO3TO-
My oflpeaenHTb MNOCTynaTelbHOE ABHXEHHE ABOIIHOrO pa-
AHONY/JbCapa HEeBO3MOXHO. B 3TOM cMbicne cpeawuit ne-
puon (0,059 ¢) nonyueH B npeamnooAKeHHH, YTO CHCTeMa
nokoutca. Tak Kak BO3MOXHbIE OTAHAHA OT BeJHUYHHH
HCTEHHOrO Nepioila HMeloT NOPANOK U/c (v — CKOPOCTbL BH-
JKEeHEsl CHCTEMbl, ¢ — CKOpPOCTb CBeTa), TO OTKJOHEeHHs aa-
JKe mpH ckopocTH ABHmenHA nopaaka 1000 km/c eime ne
cToab cymectsedunl. Ha puc. 2 a, 6 nokasausl Kpunbie
AY4eBLIX CKOPOCTEM Al KPYrOBOH H A/ 3KcLElNTpHIECKO
OpOGHT ¢ pa3.jnuyuoil opHeHTalueir 6GO/bWOIT NOAYOCH Op-
6uTH oTHOCHTEAbHO Halaopatens. Kpusas aydesbix cko-
pocTed panuonyabcapa OaHKe BCero cooTBeTCTByeT cJy-
Yalo, H3o6paxaemoMy Ha puc. 26. B nepnactpe opOuThHi
nyabcap HMeer Jyuyesyi ckopoctb 330 KM/c M ABHMeTCH
K HabnwaaTtenio, B anoactTpe (uepes monnepHona) — oKoJo
75 km/c H HanpaBaeHlle ABHXCNNA YXKe NPOTIBONOJOKHOE.

k= U o

K mafinmaaremo
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Kax e onpeaenfiloT Macchl KOMMOHEHT MBOIHOM CHCTEMBbI?

OcHopononaraiouyio poJb MNpH «B3BELIHBAHUH® 3Be3x
urpaer tpetuit 3akoH Kenaepa, cornacio kotopoMy OTHO-
lweHue Kyba 6oablloil MOAYOoCH OpPOHTHI CHCTeMbl K KBal-
paty nepiona oGpaileHns KOMIOHEHT No OpGHTE 3aBHCHT
JHWbL OT CYMMapHOA Macchl CHCTEMbI

@ G(M M)
P 4n? !

rie M ,—wmacca nysaecapa, Mo— Macca BTOpOR KoMno-
HeuTol, G — NOCTOAHHAA TACOTEHHSA.

PaccmoTpnm Tenepb nmysabcap B nBoilnon cucteMe (Kpy-
rosaa op6HTa), KOTOpLIA ABHIKETCSl OTHOCHTENbHO UEHTpa
TAXECTH CHCTEMbBI CO CKOpOCTbIO U,. Haa cucTeMH, Ha-
KJIOHEeHHOH mnoA yraoM { K sydyy 3peHHRf, H3MepAA IoMNJe-
pOBCKHe CcMeLleHHA 4acCTOTH MMNY/bLCOB, MOXHO MOJY4YHTb
JHWb JAYy4eByl0 cKopocTb ABHXKenud A=v,sini!, [lanee,
3Han BEeJWYHHY A M nepHod NBOMHOMN cHCTeMbl P, MOXHO
onpelac/uThL NPOEKUN0 paiuyca opOHTH MyAsbcapa Ha Jyd
3peun a,sini=AP(2x. Tak kak oOTHOlIeHHe paiuycos
OpGHT ABYX KOMMNOHEHT CHCTeMH paBHO OGPaTHOMY OTHO-
LIeHHIO UX Macc: a, fap=Mo/M, , TO LA paccTOAHHA Mex-
Ay KOMMNOHEHTaMH a=dap+a , Jerko noJyyaeM Bhipaxe-
Hue asini=AP(1+M,/My)/2a. Tloocranum a u3 nocaen-
Hero paBeHCTBa B TpeTHH 3aKoH Kenaepa u suiHeceM B
NpaBylo 4acTb HOBOrO PABEHCTBA Hab/A01aeMble BeHYUHLI
AnP:

__ Mg¥sindi —10-7
Fom) = G amr = 1074

®yukuuio f(m) HaabiBalOT yHKyueld macc ABOIHON cucTe-
mibl Paan ynoGcTtBa ammauTyaa ayuepoil ckopacte A e
Hefl BLIpaxeHa B KHNOMeTpPax Ha cekyHay, nspiuoa P—s
CYTKaxX, a Macchl KOMMOHEHT — B eINHHUAX COJHeuloN Mac-
cu (Mc). Mmenno Takyio komOHHAUHIO MAcc # yraa Ha-
KJ0HA CHCTeMbl, nxolsllne B PyHKUHIO Mace, MOXHO onpe-
Adenutb W3 HaGaoaeHNl OAUON KOMMOHEHTH NBONHON CH-
CTEMBI.

! B acTponomuueckoft AHTepaType MPANATO OTCUITHBATL  YroA
MEWIY HOPMAJLI K NJAOCKOCTH OPGHTH W ya0M 3peHnA; Jayuesad CRO-
POCTL UpH STOM MaKciManbia, kKoraa i=90°, W cucteMa Hab.aodaercs
«C peGpav,
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Monyuyennas dopmyaa nerko o6oGuiaeTcss HA IKCUEHT-
pHuecKylo opGuTy:

_ Masintt  _ 15-743p (1—e2) 32
f(m)= TRy 10-743P (1—e?) %2,
[lan sKcuenTpuueckol opOuTH Bennunna A onpeneasertcs
H3 MONYCYMMBl JyueBbIX CKOPOCTell, BLIYHC/NEHHBIX B ABYX
ANaMeTPanbllo NPOTHBONOAOKHLIX TOuKax Op6HTH (B OT-
nMYHe OT KPyroBoil op6uTbi OHN Tenepb pasube). Ias ue-
RaBHO OGHapyXeHOro palHoNyAbcapa B ABOIHOH cHCTeMe
A=(330+75)/2=202,5 km/c, P=7 u 45 muu=0,31 cyTxy,
e=0061. Otkyna dyukunas macc pasna [(m)=0,13 Mc
(6onbwan nonyoch op6uTh nyabcapa pasua a, = Re/sini).

IMonHocTeio pelldTh 3agayy O nNapaMeTrpax CHCTEME
ynaetca o6bIYHO ML TOTAa, KOrda onpejefeHa elle amn-
ANTYNa NyuyeBHIX CKOPOCTefi BTOPOH KOMMOHEHTLl M Koraa
cHCTeMa ABAAETCA 3aTMeHHON (nmocaeaHee HeO6XOAHUMO A/
onpenenexun yraa Hakaoua cicremu). B 1974 r., aunann-
34pys NaHHble Ha6aloAeKMil NBOMHOrO PpalHonyJbcapa,
B. A. Bpym6epr, 5. B. 3eabnosny, U. 1. Hobnkos u as-
TOp 3ToR GpolWIOpLl NPeAnoXHAH HOBLII METOL onpeaene-
114A Macc KOMIOHEHT M yrJa HakJona NoAoOHLIX cHCTeM,
OCHOBAHNBIT 11a H3MepeliHn peAATHBUCTCKHX 3QdeKTor npH
IABIDKEHHK nyabcapa B ABofinoi cucteme. Yuer 3Tnx 3¢-
({eKTOB faeT 1Ba NONOJHHTEJbHBIX COOTHOUIEHHS MexXay
MaccaMH KOMMOHeNT, H MapaMeTpsl CHCTeMLlI onpenensioT-
€A Qaxe B OTCYTCTBHHM HaHHbIX O ABHXXEHHH BTOPOIl KOM-
nosentel. Oaun n3 3tHX 3¢d(dekToB XOpoWO H3pecTeH: pe-
JAATHBHCTCKHE MONPAaBKH K OBHAEHHIO NMysJbcapa [PHBOAAT
K MeNJIeHHOMY NOBOPOTY 60JbLUOH NoayocH opGHTH B Npo-
cTpancroe (aBuxenuio aunuy ancup). dtor 3dgext 3a-
Mered e aar op6utel naaHerst Mepkypuit B Coaneusofi
cucteme, rne od coctasaser 40” s cronetue.

B tecubix nBoiinbix cucremax mseanuuna spdexra cy-
wectoento 6oabwe. O6Wan TeOPHSA OTHOCHTENLHOCTH AaeT
chenyioulyio GopMyay aNA CKOPOCTH MNOBOpOTa JHHHH
ancua:

§~02°(M, +M, ) 23/P53 (1—e?).

Caenosatenbio, BennuiHa SGQPekTa npu H3BeCTHBIX 3na-
uennss P e naer cymmy macc komnoHent cucrembl. [lo-
uTOplLle HaGNONeHHA aBOIINOrO nyabcapa OGHApPY/KHAH
NOBOPOT Auitit ancua ero opGHTLI €O CKOPOCTLIO OKOAO
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4° B roa. 310 4aN0 CYMMapHYIO Maccy CHCTEMBI, PaBHYIO
M .+ Moy~3 Mc. Takum o6pa3om, u3a dyukunu Mace f(m)
NpH H3BeCcTHON MOJNHOH Macce CHCTeMbl MOXHO Cpa3y Xe
HailTH 3HayeHHA Macchl KaXXA0H KOMMOHeNnTul B OTAEJbHO-
cTH (B 3aBHCHMOCTH OT Yrja HaKJoIa cHCTeMbl [).

HonoaHntenbHoe COOTHOWeHHe MeX1y MaccaMH 3Be3l
MOXXHO TakXe MNOJNy4YHTb, ecAH yuecTb 3PpdeKkThl BTOPOro
NOpAAKa CMelleliHd uacToThl NyJabcapa (rpaBHTAUHOHHOC
KpacHoe cMmellenne H Kpaapathunblii 3ddekr Honaepa).
IMpn BbiBoge ¢opmynbl ana QyHUKUHH Mace CHCTEMB HC-
noabn3yerca obblunbiit aunefnnit sbdext Honnepa, KoTo-
pulii HMeeT MOpAAOK v/c. PensTUBHCTCKHE KBaApaTHYHbIE
addexTnl nponopuHoHasuHbl  (v/€)%, UTO CyLLeCTBEHHO
MeHblte auHeltHbiX. TTosToMy a1 O6GBIYHLIX NBOAHBIX CH-
cTeM, Tle TOYHOCTb H3MepeHnil HeBenuKa, yyecTb 3TH 3¢-
bekTHl HeBo3MOXKIIO. B TO Ke BpemMsa mAA nyabcapa Ha
skclUeHTpHYeCKOi op6HTe MOMIIMO H3MeleHHR YacTOThl cJe-
JIOBAHHST MMNYAbCcOB H3-3a Jauneitnoro sddekta Honnaepa
6yayt Ha6/101aTbCA JONOJAHHTCALHbIE 3ana3fblBAHHA HM-
nyJbCOB HM3-3a pPeAsNiTHBHCTCKNX 3hdeKToB, Korna nyascap
NPOXOAHT mepHacTp csoeli op6utul. B 3Tofl Touke rpasu-
TaUHOHHOe moJe cocelHeRl 3Be3Abl CHAbHEE, H NyJbCap
nMeer camyio GoJabluylo opGHTasbHYl0 cKopocTh. Caeno-
BaTeNbllO, BEKJAAL B 3ana3ibiBaliie HM3-3a rPaBHTALHOHHOrO
KpacHoro cmetlenust i ksaipatuuHoro sdpdekta onaepa
B 9TOM CJy4yae MaKCIMa bHbIil.

Oanako obcyxjaaemble peasiTHBHCTCKHe 3ddeKTu cyM-
Mmupyiotrcn (no csoemy neitcTeino) c 3ddeKkTaMH nepsoro
nopsaka, TaK YTO Helb3sl pa3fennTh HX, He 3HAsA NMOBOPO-
ta anuun ancna. Kpnsas nyueBblX cKOpocTefi KauecTBeHHO
ONHAa M Ta Xe Kak c yvyetoM 3¢pexToB BTOpOro mopsaka,
Tak n 6e3 HHUX, HO NMPH MOBOPOTE JHHHH aNcHA H3MEHeHNn
dopMbl KpHBOR AyyeBbIX CKOpOCTell, ec.H yuecTb KBaapa-
THyHble 3(pdekTh, OyAyT ueckonbko oTtanyatnca. Haubo-
Jee o4eBHAHA 3Ta pa3uula NpH cOMOCTaBJIeHNl ABYX NO-
JNoxKeHith opOHTHI clicTeMbl, nabalonaemoil ceftuac y NBOIi-
HOTO myJjbcapa M nocjae nosopota ero op6utunl ua 180°.
Bea yueta pensaTHBHCTCKHX NONpPaBOK pPasHOCTb MAaKCH-
MagblibiXx JYyueBbIX CKopocTel B B ABYX AnamerpanbHo
NPOTHBONOJIOXKHLIX TOUKax 6yldeT OAHA H Ta e, HO C yue-
TOM KBaapaTHuHbliX 3G (eKToB, KOTOpble B O1HOM TNOJOMe-
BN ckaanuipalotes ¢ Andeinsly Ronaep-addextom, a B
Apyrom BuynTalOTCA N3 Hero, Beanynua B oxawmercs pas-
JARYOIL,
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Penst1HBHCTCKH pacueT NaeT CAedyiOllee DLIpAaXeHne
AN B B 3aBHCHMOCTH OT MacC KOMNOHEHT H APYTHX Ii3pe-
CTHLIX H3 HaOGNIONEeNHil BeJHUNH:

B (km/c) 20,01 Mo (2Mo+ M . ) [P182 (1 —e?)3,

Tenepb M HMeeM TPH COOTHOWEHNA AN TpPeX HEH3-
pecTHuIX pennauu M ., Mo v i, n panvHeiwee onpenene-
HHC TapameTpoB AOBOJLRO npocto. Kouneuno ne caenyer
®narth 45 set, moka AHHNA ancud op6uTL NyAbcapa nosep-
nerca nHa 180° Pasnoctb MakcHManbHBIX JIY4eBbIX CKOpO-
c1efl n3Mennetcs No Mepe nosopora JauHnk ancud. Ha
npakTHKe, OOHAKO, DBHIeJeHHWE 3TON pa3HOCTH, KOTopas
obycnoBnena pensaTHBHCTCKHMH Spdertami, oxadvisaercd
3aTPYDHATENbHEIM (HO He Ge3HajerkHblM) H3-32 ManoOCTH
¢ rexTOB.

Bepuemcss 1 nyascapy B ABOiHON cucteme W 0GCYyNHM
BONpOC, 4TO e coboll mpeacTaBnser N0 CHX MOp HHU B Ka-
KOM NHana3oHe cnekTpa He o6HAapyXeHHLIH CNyTHHK Nyfb-
capa? Cropee Bcero, OH TOXe fIBAAeTCA <yMmeplueii» 3pe3-
noit: An60 GennmM KaphnHkoM, nu60 yraciiefi HeATPOHIOI
apeanofi, an6o naxe «yepHoit awipoit». Ilpncyrctsue B
ADoitnof cHcTeMe HOpMaAblioli 3Be31bl, NO-BHANMOMY, Ma-
nopcposiTHo. Bo-neppbix, ee paanyc noaxied OhiTb MeHb-
mwe GosabloA noayocu OpOHTH Nynabcapa, T. e. Melblle
pannyca Coarma Rc. (XoTa cyulecTsylOT 3Beanbl TaKHX
pa3mepoB — Tak Ha3biBaeMmble cy6Kapauku.) Bo-srophix,
COCeACTBO AaXXe Takoil 3Be3an mnpuseso GObl K HaJHYHIO
6onblIoro Konwyectna ra3a B ABOINOA clcTeMe, KOTOPAIf

noanocTLIO noraowan 6ol HMNOyAbCcHOE paanoHaInNyyeHHe
nyabcapa.

'Obwue CBOWCTBA PEHTFEHOBCKUX
UCTOYHUKOB

Cefiuac B nnanasone swepruit 1—10 k3B uccnegonao
PEHTreHOUCKHMU TeJNecKONaMH, YCTaHOBAEHHLIMH Ha CMyT-
HiKax 3eMaH, NpakTHueckn Bce He6o. OTkpuiTo Gosblue
160 RHCKpeTHBIX HCTOYIIMKOB PEHTFEHOBCKOrO H3/YyudCIHA.
ITpumepHo oKkono 40 HCTOUHHKOB OTOMmecTBIRETCA C APY-
THMH TanakTHKaMil K Aaxe ckonnenusaMu ranaktuk. Oxo-
J10 N0/10BKHbLI HCTOYHHMKOB Haxoautca B8 Hawen lanakin-
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Kc — X KONUeHTpauus ypseanynsaetcn K nnockoctn [a-
JIAKTHKH, OHH 3HAaYNTeJbKO Apye MPCALIAYWHX M0 BeJHYH-
ne Ha6niogaemoro noroka. OKos0 pecATKa ralakTHYECKHX
HCTOYHNKOB ABARIOTCA octaTkamH senviwex  Ceepxuo-
BbIX — 3TO NpPOTHAKeHHble TYMaHHOCTH, 3aHHMAIOWKE Ha
HeGe o6aacTb MOPsALKA HECKOAbKHX FpajycoB, B KOTOpBIX
H3Jy4aeT MeX3pe3Aublil ra3, Harperblii KO0 TeMUEepaTypbl 8
MIMJIHOHB! TPaycoB yAapiiofi BOJHOKH, MOPOMIUEHHOH B3pH-
BoM Csepxuosoii. Octatku CBepXHOBbIX H3Jy4YalOT TaKXe
B panHo- ¥ ONTHYECKOM AHMANAa30HaX, HO B DEHTreHOBCKHX
nyyax onu 3navutenoino spue. [Ba ucrounuka, s Teabue
u [Mapycax, ssasiotcs mosonbiMit paanonyabcapami. OuH
CTOIb 3HEPTHUHBl, YTO H3JNYHalOT He TOJbKO B panaHo-, HO
H B ONTHYCCKOM H B PEHTTEHOBCKOM HAnana3oHax. bosb-
INHHCTBO OCTAAbLHAEIX [aJaKTHYECKHX HUCTOYHHKOB — 3TO,
Nno-BHAHMOMY, Pe/JSATHBHCTCKHe 3Be3Anl B ABOAHBIX CHCTe-
Max, Hajyuawoule 3a cueT MexaHu3ma akkpeunu. Okono
AECATKA H3 HHX yXe OTOXIEeCTBJEHH C OfTHYECKHMH 3pe3-
namH, y Hexotopeix Ha0.1100ai0TCA PEHTreHOBCKHE 3aTMme-
HHSA, H HX CBOHCTBA BO MHOroM noaobubl TeMm, KoTopbie 06-
CYKJAaJHCb B NpeAblayUlHX pa3ienax 6powiopbl.

Xapakrtepnoe pacctosHie, Ha KOTOPOM HaXoafATcA peHTt-
reloBcKHe HCTOYNHIKH, COCTABJAeT HECKONbKO KHJomapcek
(6amxailine 13 nux pacnotoxkewst He O6amke 500 nc).
CnexoBatenbilo, Majoe HadnonaeMOe KOJHYECTBO HCTOY-
HHKOD CBHIETE/NbCTBYeT I O MaJjoM uucie ux b lanakru-
Ke: Mbl HalJjlolaeM MOYMTH Bce HCTOYHMKH. 3Ta KapTHHA
paiiKa/nbHO OTJIHHAETCS OT XapaKTepHOM IJfl HOpMadJb-
HLIX onmTHuecKix 3pe3d. Bamnxaiimine k Ham 3Be3anl Haxo-
ANITCA HAa PAacCTOAHHN MOPSAKA HECKOJAbKHX Napcek, a o
ob6neme paanycom 100 nc HaxoQATCA yMe THICAYH 3Be3d.
Cser Gonee panekux 3se3n laslaktukn cauBaetca B cper-
ayio nosocy Maeunoro IMyrn.

HaGnioneniia B onTH4YeCcKOM ANHAMasotle 11a1€KHO OTOXK-
RecTBAEHNLIX PEHTTEHOBCKHX CIlCTEM BLISIBHIN [BE BaJ)KHLIC
O0COBEHHOCTH H3MEHEHHS HX 6necKa: y ORXHHX CHCTEM oOf-
THYECKas  MNepeMEHHOCTb  OGBACHAETCH  3AJMHACOHAIb-
HOCTbIO ONTHYECKN BHIAMMON KOMMNOHEHTH, Yy APYrHX — 3¢-
¢dekToM oTpaxkennua (HO cneUHHUECKIM, CBA3ANHNM C Me-
pepaGoTKOIl peHTreHoBCKOro MOTOKAa B ONTHYECKOE H3.ay-
yenne B atMocdepe nopymadbliofl 3apesan). B tecuwnx asoil-
HbLIX CHCTEMaxX I13-32 NPIJHBHOIO B3aHMOLEACTDHA MEXKAV
komnoHenTaMit ¢gopMa Go.bWON ONTHUECKON 3Be3bl 1CKA-
Meid; 3Be3Aa BbITAHYTA B HANpaBAEHUN JAHHIN, COCAMHAIO-
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wei HeHTpL TsKecTH OGEHX KOMIOHEHT, W, CKOpee Bcero,
panomnHaer rpywy. 3tor 3PPeKT aHanOrH4yeH MOpCKUM
npuanpam # otausam Ha 3emae. Ho B nocneanenm cayvae
paccronnne no soavywaowux Ten (Cosanua u Jlyuw)
MHoro Goabiie paanyca 3em.an, nodtoMy 3pQeKkTn HesHa-
yntenbun. [pyroe leno B TecHON 1BOMHOI cncteme, rae
paccToAHHE MEXAy KOMNOHeHTaMu Alllb 8 2—3 pa3a mpe-
BLILIAET pAaaNyC 3Be3Abl — NPHANBHLIC CHAbl PACTATHBAIOT
ee B 0AHOM HaNpaBJeHUH H CXUMAIOT B ApyroM. B pesyan-
7ate, njowalp HaGai00aeMOil MOBEPXHOCTH 3Be3anl Gyaer
3apiceTb O1 TOTO, C KAKOM CTOpPOHBLI Ha Hee CMOTpeThb.
Ilpn o6pauteHnn no opGute BHAMMble pa3Mepbl 3Be3lnbl
6ylyT HeckoabkO MeHbllle, KOrAa Ay4 3peHiis Habalonare-
AR Napannenen JAHHUH, COeAMHAIOWeil UEeHTPbl TIIKECTH
KOMNOHCHT, H UecKoNbKO Gonblue—yepe3 ueTnepTb o6oporTa.
O4eBHOHO, Y4TO NepHOA H3MeHeHHA 6Jecka B 3TOM cJyuae
Oyner B 2 pa3a MeHblle, 4eM NOJHBIA nepHon ofpalleHnn
cuctembl. Ecan ayy 3penns cocTapifieT ¢ MJAOCKOCTLIO Op-
OHTL 20CTAaTOYHO MaJfblt yrod, TOo B TaKoil cucTeme 6yayr
HaGNOAATbCA PerynapHule 3aTMelusl PeHTreHOBCKOW KOM-
NOHEHTH ONTHYeCKON 3se3loil, coBnajamoule ¢ OAHHM H3
MHHUMYMOB, KOTJa HCTOYHIIK HAX01HMTCA 3a 3Be310il (pHC.
3a). AMmnautyia Kpusof onthyeckoro Osecka ©  A4aH-
TeNbHOCTL PEUTreHOBCKOrO 3aTMEHHA MAaKCHIMaabHBl, KOria
nabaonatens HaxolHTCA B NJOCKOCTH clicTeMbl. JTi nanu-
Hble 0 NJINTEeABHOCTH 3aTMCHIR H amnantyie 6.J1ecka Mo-
1yT ObITb HCNOAB30BANLI A1 BBIYICICHIA MapaMeTpos cH-
CTEeMDbI: OTHOCHTEIbIiBIX Pa3MepoB ONTHUYECKOI! 3Be31ul, OT-
HOWeEIIHA Mace KOMIOHEHT i T. .

DbdeKT 51AHNCONIANLHOCTH CYULECTBEH B TeX CHCTC-
Max, rjpe CBeTHMOCTb ONTHUECKOil 3Be3Abl NpesbIAeYT CBe-
THMOCTL PEHTIEHOBCKOro HCTOuHHKA. B mportuBHOM cayuae
(Manof onTHuecKoil CBETHMOCTH HOpManbLHOll 3Be3bt)
paxdctee okainBaetrcA 3Ppdext orparkeHusn. Penrtrenopcine
(otoHbl, nanawwie Ha CTOPOHY ONTHYECKOIT 3pe3/bl, o6pa-
ULeHHYI0 K DEHTreHOBCKOMY HCTOYHHKY, [OrAoWaloTea H
3a1eM Mepei3nyyaloTcs B ONTHYECKON H y/abTpagdHONETO-
Bofi 06anacTax cnektpa. Ecau notox pentrenonckoro nany-
HEHHR CYyULeCTBEHHO NpeBbIUAeT NOTOK 3HEPTHH, BHIXOAA-
WeH H3 Hedp ONTHYECKOM 3Be3lbl, TO TeMneparypa CToO-
POHLI 3DB€31bi, MepeH3nyuyaiouleil peHTreHOBCKHE JAy4Yl B
ONTHYECKOM [HANa30He, AROJKHA BO3PacTH W, ¢JeN0Ba-
1eALbHO, N0JXKHA YBe/NHYHTbCA ee ApPKOCTb. B pesyanTare
npy o6palleHun TaKoli HEOAHOPOAHO Harperofl sue3ibl
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Puc. 3. Cxema navcieHns 1nabaiofaaeMbx  BeMUHH
ONTIIYECKOFrO H PENTTEIIOBCKOr0 ROTOKOB H3.J1yuenna
32 OAMH nepuoAd o6paulcHNR  ABOIHOR CHCTEMBI:
a — ONTIYECKAs CBeTHMOCTb HOPMA.IbHOL  3BE€3AH
311a4YNTEAbNO  NpeBbLILAET PCHTIENOBCKYIO  CBETil-
MOCTb peasTHBHCTCKOTO ofvekTa; nad.aonaetcs s¢-
QKT 31IHNCONAATLHOCTI ONTINYECKON 3BE3RL!, NpH
KOTOpOM 3a nepnol oGpaiteHns cicreMb: HaGaio-
AROTCA ABA MAKCHMYMa Il B3 MIIMMYMa Ha Kpi-
Boit onTtideckoro G.ccka. 6 — caywaill ¢ o6paThuM
OTHOLWEIIIENM PEeHTTRIIOBCKON 11 ONTHYECKON CBeTH-
MocTeil, Koraa npeo6.afaet 3pdekT oTpaxenns ¢
OAHMIM MAKCHMYMOM 1 OAHIM MIHIMYMOM 11a Kpl-
pofi onTiveckoro Gnecka. PeutrenoBcKill nNOTOK B
000NX CIY4ANX «BLIKIKOYAETCA® B MOMEUTH 3aTMc-
iy

K Habnwaateno

-

K Habnogarteno




6neck cHcTeMbl perynapHo GyneT MeHATbCA, AOCTHran Mak-
CHMYyMa B MOMEHT HaXOXIEeHIA HCTOYHHKA MeXAy 3nes-
noit U HadaloaaTeneM, H MiHIIMYMa — uepe3 noa-ofopora,
KOra PEeHTreHOBCKOe H3JNyueHHE «BLIKNIOYEHO» A 3eMm-
Horo uabnionatens (cMm. puc. 30).

Cywmecrponaune Takoro 3pdekta O6bl10 Npeackas’awo
WU. C. Wlknoscknm 8 1967 r. Kak nokasanu nanviefiine
pacuetst M. M, Backo, nosepxHocTb ONTHuecKoii 3se3nu
norJoliaeT e Bce Majaiolllee Ha Hee PeHTreHOBCKOoe H3ay-
YeHie: B 3aBHCHMOCTH OT CBOIICTB €€ MOBEPXHOCTH OTpa-
}eHUbI MOTOK PEHTrelloBCKOro H3NYYEHHS MOMeT LOCTH-
ratb 30%. Harpes nosepxnocty B nekoTopulx cAydasx co-
TpPOBOXKAACTCA CUAbHBLIM HCMAapeHHeM BewecTsd ¢ NOBepx-
noctn obayuaemMoil 3Be3abl, YTO MOXKeT HUAyUulpoBaTh AO-
NOAUHTENbHLIN 3Be31HbIit BeTep.

OG6a ykasaunnX 3ddexra Rabnionanich B prie PEHT-
FeHOBCKHX cucTeM. 3aMeTuM, 4T0 3Q$eKT ONTHYECKHX 3a-
TMEHHH, THOMYHHI I8 RJAACCHUECKMX 33aTMEHHbLIX ADOW-
HbIX CHCTEM, 31echb NPAKTHYECKH OTCYTCTBYeT, XOTA 3aTMe-
HHfL B PEeHTreHOBCKOM aAMana3oHe BecbMa fiBHbie. Maenno
OTCVTCTBHE ONTHYECKOro H3JYy4YeHIA KOMMAKTHOro HCTOW-
IIHKA@ H CO31aCT I1ea bHble YCAOBHA 1451 NPOsIBAEHHA yKa-
3annvix 3¢¢ekToB, B TO BpeMsi Kak B OOLIYHWX 3aTMellbIX
cHCTeMax BbinenenHe X Ha ¢oHe H3NyyeHUA BTOPOIl KOM-
NOIIeHThl ABJAAETCA O4Yelb CJAOMHOM 3anave.

[Tpexae yem nepefitu Kk paccMoTpeniio Hab/a101aTeNb-
HbIX CBOACTB OTIE/NbHLIX HBOAHLIX CHCTEM C PEHTTeHOB-
CKHM HCTOYHHKOM, OTMETHM, YTO MHOTHe fipjeHHsA, HabJio-
JaeMmble B 3THX CACTeMax, elle He HAXOAAT cBOero ob6bAc-
HeHHA B PaMKaXx Halledl TEOPHH aKKpeuupyioueil HeliTpoH-
Hoi 3Beant. Tem He MeHee OTOMIECTBJEHHE 3THX HCTOY-

HHKOB C AeATPOHHLIMHM 3Be3NaMH, NO-BHAHMOMY, SiBAAETCA
A0CTaTOYHO OCHOBATE/bHbIM.

«3NUUMKNBI» U «pecdepeHTbI»
lepkyneca X-I

31ech MBI pPacCMOTPHM penTreHoBcKoe Hanyusenue Tep-
kyneca X-1 n Llentanpa X-3, kotopoe umeer peryaspHyio
NepHOAHYHOCTL: HMNYALCHI DEHTrEHEBCKOro H3ny4euns ot
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nepBOro H3 HUX npuxoasat yepes 1,24 ¢ (puc. 4), a oT BTO-
poro —uepe3 4,8 c. HaGaonenns co cnyTHHKAa «YXypy»,
C MOMOILBIO KOTOPOr0 OHW OLIIH OTKPHITH, NMOKa3a/JM, UTO
HHTEPBAJLI MeXAy HMNY/JbCaMH He CTPOTrO MOCTOAHHLI: OHH
MEHAIOTCA N0 CHHYCOHAaJbHOMY 3aKOHYy C [NepHolaMu
~ 1,7 cytox nas Cepkyneca X-1 n ~2,1 cyrok—aan Llen-
Taspa X-3. Kpome 310ro, ¢ TeMH JKe nepHOlaMH mnpoiic-
XOAHT peryaspHoe <«BHK/JIOYeHHE» HCTOYHHKOB Ha 6 d

t29¢
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4ucno umnynscon
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i é AL L

1 1 ¥ 1 _ 7 T T 1T T 7 17T T7T°7T
0 100 200 300
Bpemn, Geapamepuiie egirutuni (0,096 c)

Puc. 4. Pentrenoscknfi notox or lepkyseca X-1 no aan-
HBHM COYTHHUKA <YXypy»

y nepBoro HCTOYHMKa # Ha 12 4y y BTOpOro. DTH HaHHBE
OL/IH CPa3y )Xe HHTepNpeTHPOBaHbl KaK (AaKT ABOMCTBEH-
HOCTH HCTOYHHKOB: CHHYCOHAAJbHble H3MEHEHHS nephHoaa
HMMYJbcOB 06ycAOBJAEeHb JONJCPOBCKHMH CMELULEHHAMH 4a-
CTOThl fipH KpyroBoM ABH:KEHHH HCTOYHHKA no opoHTe
ABOMAHOMN CHCTEMbl, 3 <BLIKAIOYEHHA» PEHTTeHOBCKOrO M0-
TOKAa — 3aTMeHAAMHA cocenHeil 3Be3anoii. Co BpedeHem on-
THYeCKlie KOMMOHEHTb cHCTeM ObiJH OTOXAEeCTBJIeHN: NpaK-
THHYecKH cpa3y xe aas [epkyneca X-1 n 4epea mea roaa
nocie OTKphitiA Hcroudnka aas Llewraspa X-3. [locae
ony6AHKOBAHHUA KOOPOMHAT pPeHTreHODCKOTO  HCTOYHHKA
Fepkynec X-1 BbiACHHAOCH, 9TO B TOM e MecTe Ha6Aio-
naercn nepemenuan 3pesna HZ lepkyneca. Otoxnecrane-
Hie c ueil HCTOYHIKA OLIIO CJA€1aHO CPu3y HA 1ECKObKHX
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o6cepsatopuax. CnaGan 3seana (npumepHo ~13™) pauee
6uina BHecena B O6wmui Karanor [lepemennnix 3seap
(OKI13) ! kak nepeMeHHan HECMpAaBIILHOTO THNA, MO3TOMY
ee NPUHANNEKHOCTb K ZBOMION cHcTeMme e ofcymaanacs.
Mpocymmuposas HaGmoaenna HZ Tepkyaeca ¢ 1907 no
1972 rr., cotpyaunk TAMII H. E. Kypoukuu oduapyxun
perynsapuule u3MelieHns Gaecka 3pe3anbl ¢ nepioioM 1,7 cy-
TOK § clenaj BbiBoA O ABONCTBEHHOCTH PEHTreloBcKoro
nyabcapa 1 ontiyeckoil 3se3aul. [1pw s3TOM OKasanoch, 4To
ONTHYECKHE MHIIIMYMBl 3B€31bl COBMAJai0T C MOMEHTaMH
peutreHoBckux 3atMenuil. H3 anaansa kpusoil 6aecka Gol-
A0 TaKXe CAeNaHO 3aK/oueHite, 4TO CTOPOHA OMNTHUECKOI
3Be3qbl, oGpalleliHas K PeHTreHOBCKOMY HCTOUHIKY, NpH-
Mep#o B 3 pa3a Gonee sipkas, a 3nauHT, ¥ 6onee ropsiuas,
yeM NpOTHBOMOAOMKHAA cTopona. [lepsas Hanboaee mocro-
pepnan HHrepnperauns Hadmoaennit HZ Tepkyneca 6bina
H3n0xkeHa B ctatbe rpynnst coperckux yuennix 0. H. Ed-
pemoBa, B. M. Jliotoro, H. E. Kypoukuna, P. A. Cionsesa,
A. M. Yepenawyka u aBTopa, rie yTBepXAanochb, 4TO
rAaBHBIR BKJ1aZ B H3MeHeHHe ONTHYeckoro OJiecka paer
3¢dherT oTparkeHHA — nepepabOTKH PEHTreHOBCKOro I3.Y-
yenns b ¢oTocdepe ontiueckol 3se3anbl H ee narpena. Oc-
1I0BLI Teopiit 370ro 3¢deKta O6bLIH H3ITOKEHL! B Npeablay-
uLeM pasnene OpoLlopsl.

OnTiueckoe otoxaectsaenne Llentaspa X-3 Guino ne
€10 GbicTpbiM 11 3¢ dekTHbIM. CoBpeMeHHble MeTOAb
PCHTFCHOBCKOIT ACTPOHOMHH TMO3BOASAIOT YCTaHOBHTb KOOP-
AHnaTel HCTOMHIKOB Ha neGecHoil cepe MWL ¢ ompene-
JeHIoli TOYHOCTbIO: AaeTcA OOLIYHO «KBaiapaT OWHOOK» ¢
pasvepaMH CTOPOH B HECKO.JbKO YriOBbIX MHHYT, B KOTO-
POM HCTOYHHK MO:KeT HaxOAHTbCA ¢ moctoBeplioctbio 90%,
ecalt Her Kaxkon-n1H60 ponoaHHTeabHOll HudopMaulH H3
NPYrHX AHana3oHoB cnekTpa. B «kBaapate ownbok» Lleu-
rappa X-3 okasanocb 6OoJblle COTHH ONTHYECKHX 3Be3f.
C uenvio OTOXAECTBJACHHA € OAHOM H3 HHX CTaNH HCCae-
noBatb Kakne-nubo HX peryaspuble H3MeHeHHs1 ¢ TeM e

! Cneayer oTMeTiTb, 4TO 3TOT OGWHPHLI KAaTAnOr, COCTaBAEHILIA
noa pykomoacroom copetckux yuenwx B. B Kykapknna u 1. H. Xo-
Jonopa G6oasuloR rPYnnoil COTPyANIIKOB OTAena nepeMelnuix 3Be3f

l'ocynaperseniioro  actponoMudeckoro  Huctntyta uM. Lltepu6epra
(CAHIL), yxe we pas cocnysua nonesiywo cayk6y npH OTOXKAECTB-
AcHUi PENTIeNOBCKHX NCTOYHiKoD. le Menee uenwoll oxasanace it Kon-

SeKUNA  TucAY  (OTONNACTUNOK oTAena nepeMenuvix  3pean AN
(cTeknnnnan  GuOANOTexa), Ha KOTOPble PEryaspHo cHHMamMics pas-
AUdHLIe Y4acTKi Neba naymias ¢ kouua NPOW.IOro Beka,
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nepuoNOM, 4TO M y HCTOYHHKA. Buavane o6Hapyxuan mnepe-
MEIHYIO 3Be3ly, MepHoAlYecKHe In3MeneHHn OJaecKa KOTO-
poit oTanyanuc, AHIIL HA 1ECKOJAbLKO NpOUEHTOB OT Ha-
Gnionaemoro nepuoaa Hcrounuka. Kasanoch, 4yto 3anaua
6uina pewena, OgHako MycTb H He3llauHTe.bHble, 110 HMe-
AHCbL Bce XKe oTnMana B nepuojax. B 1973 r. moavckuit
actponom B. Kuwemuuckuil o6Hapyxua, 4T0 «aHOHHMHAA»
3se3na (mpumepno 13™), pacnosoeHHas, MpaBja, He B
«kBagpate owuGok» LlentaBpa X-3, a pnaaom, obrianaer
perviasipubiMil H3MeHeHHSIMH cBoero O.1ecka ¢ MepHOAOM,
TOUNO B 2 pa3a MeHLLWHM, 4eM NepHoA MCTOYHHKA. AMMJIH-
Tyaa Gaecka 3Be3ibl pasHsaach npu6ausuteasso 7—10%'
OT BeNIIYHHLI ONTHYECKOro MOTOKa, a ONHH H3 ONTHYECKHX
MHUIIMYMOB KpHBOil 6JecKa coBmajian ¢ MOMEHTOM peHTre-
HOBCKNX 3aTMeHH HcTouHMmka. Tak Kak 3TH Kone6Ganus
MOXHO HHTEPNPETHPOBATh KaK 3PQPeKT NJAHNCOHAAAbHO-
CTH 3Be3ALl, TO 3a4ayy OTOXKIEeCTBJECHHA MOMKHO 6bIJIO CUH-
tat, pewennoil. C Tex nop ontiveckui{t 06bEKT Ha3biBaeT-
ca 3se3a0ii Kwemitnckoro.

Taxum o6pa3om, OnTHYeCKHe NpPOABAEHHRN LBYX peCHTCe-
HOBCKHX Ny/abcapoB 08ycnoBJeHbl ABYyMa pa3HbiMH 3D dek-
Tami, KoTopble ofGcyXaanuch Buie. PeHTreHosckas cse-
tHmocTb Tepkyneca X-1 mpivepio 8 100 pa3s Gosslue,
yem onrtHyeckas ceetumocts HZ Tepxyneca, u, caeiosa-
TeAbHO, 34ecb npeobaanaer addekr orpaxenus. B 1o ke
ppeMs ONTHYeCKan CBETHMOCTb 3Be3nbl Kwmemniickoro, ko-
TOpas o0Ka3anacb MAaCcCHBHBIM TOpPAYHM CBEPXTHrAHTOM,
3HAYHTeNbHO MPeBOCXOLHT peHTreHoscKuft notok ot Llen-
taspa X-3, i1 HaGawnatenbHble NPOABAEHHA 3TOI ClICTEMK
B ONTHUECKOM AHana3oile odycaosiaensl S¢pdexToMm 3a1HO-
COHAaNbHOCTIH.

CoBMecTtirbie penTrelloBcKue i ONTHYeCKle Had.101eHud
3THX ABYX NyJbCapoB Aaju MIOro HHbOpMalUun o napa-
MeTpax Hccaeayemulx ABofinblx cucteM. [onsneposckue
CMCLLUEHHS YacTOThl MyJbCAPOB MO3BOJIAI YCTaHOBHTb CKO-
POCTb KPYroBOTO ABHXEHIA HCTOYHHKOB OTHOCHTEJbHO
uentpa macc cucrem: 169 ana lepkyneca X-1 n 415 kMm/c
ansn Llentaspa X-3. Orciona ¢ 60/bUION TOYHOCTbIO HAXO-
autTea (pyukuua macc f(m) = Mgsind/(Mo+M )2, paBuan
Ans 3THX nyabcapos cooreerctBeHHo 0,85 u 15,4 Mc.
3ameTHM, UTO B OTJHYHE OT DBbipa)ieHHA GYHKUHH wmacc,
onpenensieMoll NO [ONJAEPOBCKHM CMEWEHHAM JHHHA B
crnexTpe ONTHYECKOM 3Be3Ab!, 31ecb B YHCAHTeNEe CTOMT
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Macca 3De3i1bl, 4 He Macca PeHTreloBCKoro HeTouHuka. Ha
OCHOBe MOMHOr0 aHaAln3a pelTreHOBCKHX H OMTHUECKHX
NaHUWX GHAN YCTAHOBJEHH cJAeAylollHe napameTpui CH-
cTeM.

Tepryaec X-1. Ueutpnl THMKECTH ABYX KOMIIOHEHT Ha-
XoRATCA Ha paccrosiniu npusepno 7 Re apyr ot apyra, a -
padnyc ONTHYECKOMN 3Be3All BCCrO AHllb B 2 pa3da Melblle
storo paccroanun, OnTHdeckasn 3Be3ga NBAACTCA THraH-
10M ¢ Mmaccoil 1,7—2 Mc u Hmeer Temnepartypy nosepx-
110CTH €O CTOPOHB!, He OC@BEULCHHON PEHTreHOBCKHM HCTOM-
unkom, 6000—7000°K n ® 2 pa3za Gonee BLICOKYIO TeM-
neparypy A48 apyroit ctopoHn. Macca peHTreHOBCKOro
nyabcapa nopsaka | Alg; nnockoctb OpGHTH NPAKTHYECKH
COBIlafaer ¢ JAy4oM 3peHis.

Lenraap X-3. Paccronune MeXAay UEHTPAMH TANECTH
KOMNoHeHT okono 20 Re. Ontiyeckanm 3Bessa asiasercs
coepxruranrom Maccon nopsaka 20 Mc w pannycom npu-
Mexuo 15 Rc. Macca peHTreHOBCKOro fyjabcapa OKOJO
1 Mc. Oty cucremy, tak ke kak u lepkynec X-1, mMbl na-
6n1100aeM NpaKTHyecKH «c pebpa».

PenrrenosckHe myabcapbl B JBOMHLIX CHCTEMAX OTOX-
necTsnedbl ¢ GLICTPOBPALLAIOWINMHUCA HEATPOUHLIMH 3Be3-
nanH, 06.1a0210WHMII CHABNLIMU MArHUTHBIMH NOJAMH, Ha
KOTOpble MNpOICXOAHT AaKKpelust BellecTsBa, NOKHHYBLIEro
nOBEPXHOCTb cocenllefi 3Be3nn. DTH MyJbCaph XOTH M He-
MOHOTOHHO, HO MeNJeHHO YMeHbIUAOT CBOH MepHOAH Bpa-
weHns, T. e. ot o6a yckopsaotea: epkynec X-1 ¢ ycko-
pennesm —5 mkc B rod. Uenranp X-3 — —1000 mxc B ron.
Hxrenno B aton ux raapsoe otaityne ot 06LIYHLIX OZHHOY-
HLIX panHony/bcapoB, KOTOpble, KaK H3BECTHO, MOCTENeH-
HO 3aMelJAlTCH.

[To-BanMoMy, B ABYX PEHTreHOBCKIX MyJAbcapax Mbl
KMeeM [e/10 C PalNHYHLIMI MPOABNEHHAMH pPeAHMa aKKpe-
uan. Cucrema Tlepkynec X-1 (HZ [epkyneca), cxopee
Bcero, OTHOCHTCA K OIHHM H3 CTapuXx 06LeKTOoB wuauleil
FanaxkTukn, K pa3psay ee «goaroxintenefi». Ontuyeckas
KOMNOHEeHTa, BeposiTHO, Koraa-to Ouiaa 3se3nofi raapHof
nocnesoBaTeabLHOCTH €O cnabuiM HeTedenpeM nelllecTBa C
ee nosepxiocTH. B 3to Bpems mropan komnoneura (ueit-
TPOHHAR 38€343) HAXOAHIACL HA CTAIHH 3KEKTHPYIOLLEro
nynbcapa, palHOoH3TyuellHe KOTOpOro MOFJ0 NOFOLLA ThCA
Adxe 8 He3HaunTeILHOM 3ieafnonm serpe. Boamonio, uto
HveHno TakHx cHcrem o [anaxtHke snoro. Ho s cayuae
lFepxyneca X-1 npupoaa npejiocrasnaa HAM BO3MOMKIIOCTb
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yBHIETb TOT OTHOCHTENbHO HeNpOmOMKuTenbHHA nepHol
B JKH3HY 3DBE31bl, KOrda MajoMaccHBias 38e31a B TECHOH
nape ¢ yXe MpPO3BOJIOIHOHHPOBABIWHM OGBEKTOM CXOIHT
¢ INaBHOI NOC/E10BATCAbHOCTH H MEPEXOIHT ia CTaaHio
Kpacuoro rirauta. «BkmoueHie» HOBLIX HCTOYHHKOB Al1ep-

Puc. 5. Hoe cxevu
akxpeurm rasa na pe-
JATHBUCTCKHNT 00BeKT:
a — JIHCKOBas aKkpe-
uua (I — peastuoi-
cTekill 00Lexkr, 2 —
onTirecKas 3Bealna,
3 — notok rasa, 4 —
noaocts Powa);, 6 —
aKKkpellln yepea ylap-
nyo soaHy (I — pe-
AATHOUCTCKNNT  O6BCKT;
2 — ONTA4CCKan 3Bel-

na, 3 — nonocrs Po-
wa, 4 — yaapHasa
BOJNA)

HOW SHEPrHH B ee HeApax CONMPOBOXKJAAeTcA pe3KuM pac-
nyxaHuem 3Be3ldnl, yBelHueHHeM ee panmnyca. [locsae 3a-
MONHEHHA TaK Ha3bisaeMoft mosoctd Powa (puc. Sa) Ha-
YHHAaeTCA HHTEHCHBHOE NepeTeKaHHe BellecTBA B 06sacTob
rpaBHTAUHOHIONO NPHTAXKEHHA HeliTPOHHON 3Be3aW, M BO-
KpYr nocaenneii oGpa3yercA rasoBuil Auck. B peaynbrate
DadbHelllllero B3aHMONeNCTBUA BellecTBAa AMCKA € MarHut-
I(biM TIOJIeM HeflTPOHHOM 3Be3[hl OHA NOAXHA 3aMeldldHThb
cBOe BpailleHHe, GHCTPO npoiiTH a3y «nponensnepar i Ha-
yaTb aKkpeunpoBaTb BeulecTBo. I[IpH 3TOoM HeRTpOHHas
3Be3na CTaHeT ONHHM H3 ApPYANLIHX PeHTreHOBCKHX HCTOY-
HYKOD Ha Hebe.

B cayuae Lleutaspa X-3 curyauun uuas. ITpononxu-
TeJLHOCTb XKH3HH ONTHYECKHX 3Be3A-CBepXTHraHToB, No-
AoGHuIX 3pe3ne KuleMHHCKOro, HCYHCAAETCH BCEr0 JAHWbL
1IeCKONbKUMA MHAAHOHAMA JeT. B  Teueune pcefl cpoed
MU3HI OHNH NOA AeACTBHEM AABNEHHA H3AYUEHHA TepRIOT
DellecTno Co CBOER MOBEpXHOCTH €O CKOPOCTbIO NOpsaKa
1075 Mc B roa (CKOpOCTb ABHIKEHIA HCTEKAIOWEro Belie-
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CTBa NMOPRAAKA COTEH KHAOMeTpoB B cekynay). [lostomy
o6pa30oB4BWancA HefiTpOHHAA 3Be3na Bce Bpenma o6Gayba-
nacb MouwlHbIM NOTOKOM 3Be3aanoro Betpa. Ouna GuicTpo
npolwsia neppble ABe ¢asbl CBOCH MH3HU 1l ceflyac fBAnET-
€ AKKPEUHMPYIOLIHM HCTOUHHKOM; MPHYCM aKKpeuHs npo-
HCXOLHMT 4epe3 ynapiiylo Boany (cM. puc. 56), a ue Kak
910 6nn0 B npenbiayweM cayuae (cM. puc. 5a). B Llen-
TaBpe X-3 cKOpPOCTb pPajAHaNbHOrO ABUXKEHIA BELLECTBA MO-
3KeT 31aqNTeNbHO NpeBbIATh OTHOCHTENbHYIO CKOPOCTb
ABHMcuRA KOMNoOHeNT no opbHTe, H NO3TOMY YrJOBOTO MO-
MeNTa 3TOro BellecTBa HENOCTaTOMHO ANA obpasosanus
a30BoOro AHMCK2 BOKpYr nefiTponuoit 3se3an. Onnako se-
IecTBO, Nanaiolllee M3 yAapHOM BOJHEL, BCe Xe o6.aanaer
11660/b1IHM H3GLITKOM YrJOBOr0O MOMEHTA: ylapHas BOJ-
11a, pacnosoxeHHas 3a HeitTpoHHoll 3Be310il, nosopauu-
BaeTca BMecTe c ABOiHON cucteMod. [lpun 3toM BeanynHa
yri0B0ro MOMEHTa, NPHHOCHMAA NanalolHM BeLLeCTBOM,
pasiia NpoH3BeAEeHHIO BeNHYIIHBl PacCTOfHHA OT HefiTpou-
HOIl 3Be3ab, C KOTOpPOro najgaeT OCIOBHAs Macca BellecT-
Da, Ha BEe/HYHHY CKOPOCTH TBEpAOTEeNbHOro BpalleHHs oT-
1IOCHTEeIbHO HelTPOHHOM 3Be3dbl Ha 3ToM paccrosunn. Teo-
peTH4ecKite pacyerbl MOKa3bIBaIOT, YTO 3TOT MPHHOCHMBII
yr/I0BOH MOMeNT BIOJHe OOCTaTodell AaA odbAcleHus Ha-
O6aonaeMoro yckopennus nepuoaa nyasncapa llenraspa X-3.

YckopeHne BpauleHHs HefITPOHHBIX 3Be€31 B JABOMHBIX
CHCTEMAX YKa3LIBacT Ha yBeaHuellHe CO BpeMeHeM pOJIH
IeBTPOOCAKIILIX CIT Bpaulca B 30He BJAHANINA Maruutio-
ro noas. B pesyauTate BO3HIKaET CHABHLIN TOTOK Be-
iectea B o6nacTH MarHHTIBIX noJiocos. [lo-BnanmMowmy,
aKKpeuits B 3TUX Nyabcapax BCKOpe N0JXHA NpeKpaTHTb-
Cf, H OIlH «BLIKAIOYATCA» KAaK HCTOYHHKH PeHTreloBCKOro
n3nyuenun. Aan toro ytobw akkpeuns Hauasach o6paTHo,
HX Bpalllenile oNsTh A0JMKIO 3aMennHTbes. B cBsian ¢ sTuM
BHHMaHNe npusaekaoT ocobennocty Gaecka HZ Tepkyane-
ca, o0HapyXeHHne nNpH aHaau3e [paHUbIX labalonenus
9TOR 3Be3nbl 3a 60nbluoe KOJNHYeCTBO JeT Ha obGcepBaTo-
puax Tapsapaa (CIUA) u 3ounenbepra (®PI). Oxasa-
J10Cb, 4TO ONTHYecKHA 6Jieck CHUCTeMbl HIOrja B TedeHHe
HECKOJIbKHX JeT Obl1 COBEPIUEHHO HHBIM M HeTInHUIIbIM
ana s¢dekta oTpaxcenua: 3a oaHH nepuoa obpaulenns
KpHpan Onecka MMena ABA MAKCHMyMa H ABa MHIIHMYyMa.
Cxopee Bcero, onTHueckas 3Be3ga e o6sydanach pentre-
1I0BCKHM TNOTOKOM B 3Tl NPOMeXyTKH BpeMenu. Ilepemen-
rocte G.aecka ne npessviwana 0,3™ no aMnautyae w, no-
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BHIIIMOMY, Obla o0ycaosacHa A160 31AHNCOHAANLHOCTLIO
ONTHYECKON 3Be3aLl, JHGO 3aTMeHHAMH 3Be3abl BeulecT-
BOM, cOGpaBWIMMCA BOKpYr peastusucTckoro o6mekta. He
ACKJ/IOYEHO, HTO B 3TH MOMeHTbl [eHATpOHiian 38e3na Ha-
xoaunnaco B (haze «npomnessepar.

He Bo Bcex addexrax, 1adaoaaeMbix y peHTICHOBCKHX
nyabcapos, B nacrosilllee BpeMsi pa3ofpasHch Hccael0Ba-
temit. Hanpumep, Tepkysec X-1 umeer eile oaHn UHKA
cBoeil aKTIBHOCTII ¢ NEpHOAOM, NpHMEpHO paBHLIM 35 cyT-
KanM, a ero pelnTreilopckoc i3ayyeHne Hab/10X3aeTCA TOMb-
Ko B Tewenne 12 cytox 3TOrO umMkaa (0CTanbHOe BpeMsa
HCTOYHHK HAXOAMTCHA HIDKE MOPOra HyBCTBHTEJbHOCTH NPH-
emioft annapatypul). «Bwalouenua» wHcTOuHHKA Bcerna
NPOHCXOAAT B OMpeieJeHIbIX TOuKax op6iTbl ABOMHOMN CH-
CTEMEI, KOTAa JHHUS, COEIHHAIOWAA UEHTPH TSIKECTH
3Be3ll, pacnoJioxeHa TepleHAHKYAApHO aydy 3penns. $p-
KocTh HCTO4NHKA O6bIcTpo, B Teuenne nosa-obopora cucre-
Mbl, BO3pacTaeT A0 CBOGTO MaKCHMAaJbHOrO 3HadenHa, a
3aTeM B TeuelHe IeCKOJbKHX AHeNl 11aX0ollTcA MpHMepHO
Ha NOCTOMHHOM YpPOBHe (MnocCje uero HauilHaeT MeLJeHHO
nanatb). CaMbIM uHTEpeCHbIM fBAAETCA TO, uTO 3ddekt
OTpaKeHla Haba0M2eTCA MOYTH C OXHHAKOBON CHAON Kak
B MOMEHTbl Hauboabllero peHTreHoBcKoro notoxka ot [lep-
Kyneca X-1, Tak # B8 MOMeHTHl MHHHMYMa 35-cyTouHoro
uuKaa. dT0 CBHIETENbCTBYET O TOM, YTO [IHKAKOTO «Bhi-
KJIOYeHHA» HCTOYHHKA He MPOHCXOIHT, HHaye OTCYTCTBO-
BaJ 6t 3pdeKxT oTparkeHus.

Buuto npeanpuHaTO HECKOJbLKO MONLITOK OOGBACHHTHL 3TO
asaenue. Tak, cHavana cuntaan, uto 3¢gdekT BLI3BAH Mpe-
ueccieil HejlTPOHHOI 3Be3nbl, H3NAyueHHE KOTOPOil BecbMa
aHI30TPONHO, H TNpH ONpeleseHHONl OpHEHTAUIN HedTPON-
HOI1 38e3abl 3eMHOM HabaloaaTteab He MONAanaeT B AHArpam-
My HanpaB/aelliocTH NH3nydeHus uyiabcapa. B to ke Bpe-
Mfi ONTHuYecKaa 3Be3na Ha ¢«He(GOCBOIE» PeITreHOBCKON
KOMIMOHCHTHI 3anuMaet Ooabluoft TeJecHulil yroa, H, He-
CMOTpPA Ha Tpeleccilo, PEHTreHOBCKHII HCTOYHHK BCe Bpe-
Ma obsayuaert 3pe3ny. OnHako BblMyXAeHHAA npeleccun
HefiTpOHHON 3Be3abl B TPaBiTAUHOHHOM TOJe COCeaHeil
KOMMOHEHTL MNpPOUCXOAHT CAHWKOM MeNJeHHo if3-3a Mma-
JIBIX pa3MepoB HEfiITPOHNHOH 3Be3NHl.

Amepukancknm actpodusnkom K. Bpegepom u coser-
ckum yuenoim W, 1. HobukoBwM Hesasincumo o6cyxna-
Nach BO3MOXWNOCTL CBOGONHOM npeueccHH TaKoil HeilTpou-
noit 3pe3abl. [Tpy atom npeanosaranoch, YTo HANpasaeHne

37



TJIaBHOTO MOMGHTA HHEpUWIll HelTPOlHOIl 3Be3jbl, KoTopas
Moria Gn Obith aedopMHpoBaHa CHALHLIM  BUYTPENHHM
MaruiuTHbiM nosaem (~ 10%°—10' I'c), e cosnapnaer ¢ na-
npasjeHHeM ee YrJ10BOro MOMEHTA BpalleHHs.

Onnako, cxopec Bcero, 35-cyTOUHBIIl UHK/ BHI3BAH He
npeueccueir. Kak samerun M. C. LlkaoBckni, npu mpeiec-
CHH JABa MOIPAA PacnoJOMKEHHbIX UHKAA [OJAAKHBl ObITb
3epKaJbHO OTPAXKEHHBIMH: €CAH B NEPBOM PeHTreHOBCKHI
noTok GLICTPO HapacTaeT Il MelJeHHO Cmajaer, To B cJje-
AylolleM UHKJe, KOTAa OCb HelTpOHHOIl 3Be3lbl npeueccu-
pyeT B o6paTHOM HanpaBJieHHH, PEHTTeHOBCKHA NOTOK [10J1-
MeH MeNJeHHO HapacTaTb H GBLICTPO «BbIKIIOYATbCA»., ITO-
ro, OHaKo, He Had/I04aeTcA: KaXKAbIH NOCJAeAYIOWHT UHKA
noXoX Ha npeabaywnii. BosmoxHo, 310T unka o6ycnos-
JeH peryJapHbIMH H3MEHeHHAMH B KOJnHuecTBe DellecTBa,
HCTeKawollero ¢ OMNTHYeCKOH 3Be3dl, Mexay Habaopare-
JeM H pPeHTreHOBCKHM HCTOUHHKOM: XeCTKOe H3jayyeHHe
norJolaercs B 5TOM BelllecTne, KOr4a ero JOBOJLHO MHO-
ro. Creayer oTMeTUTb TaKXXe MNONBITKY COBETCKHX acTpo-
¢usukos I'. C. Bucnosaroro-Korana n B. B. KomGepra
OGBACHHTD 35-CYTOUHBIN LKA H3MeHellMeM WHPHHBLI AHAT-
paMMhbl Hanpas.aeHNOCTII H3Jayuenis, KOoTopasi, o CBOIO oue-
peab, MOIYJAHpyeTCA NepeMeHoll CKOpPOCTBIO HCTeueHus
raza ¢ NOBEpPXHOCTH ONTHYECKOii 3Be3fbl (M, Kak caencTt-
BHe, MepeMeHHOIl aKKpeuHen).

OznHaKo HM OJHAa H3 FHNOTe3 O npHpoxe 35-cyTou-
HOrO UKMK.Ja B HacTosfllee BPEMA He HMeeT R0JKHOro
060CHOBAHIIA, H OH OCTaeTcA MoOKa 3araakoil. to He enn-
crBeHuas 3araaka [epkyaeca X-1. CpeaH HeoGLACHEHHBIX
fA8JeHUT crelyeT OTMETHTb HeMOHOTOHHOe yMeHbIeHHe ne-
pHoaa 3Toro nyabcapa: na ¢oHe cpenHero ycKopeHus
HMeIoTCA HeGoNblIHe, NMOYTY CHHYCOMAANLHbIe OTKJAOHEHHA.
IMyabcap yckopsieTcs TO HEMHOMKO ObicTpee, TO HEMHOX-
KO MelJIeHHee, M NEPHOA 3THX OTKJOIIEHHH cOCTaBAsieT
okono 9 MecsaueB. [lonoGHoe fABreHHe MOXIO Gbl10 Gbl
NOHAThL, €cau BOKpyr asodHon cHctemwsl [eprynec X-1
(HZ Tepxyneca) na pacctosnuu mopsaka | a. e. Bpala-
Aacy 6L namamera ¢ Mmaccoil nopsaka maccw lOnurepa.
Oanako 370 noka Julb cvenas runoresa. [loanwit HaGop
«aedepeHTOB> H «3NHUMKAOB» [epkyaeca X-1 ewte waer
cBoero Kenaepal

Iepiynec X-1 otHocuTes x o6bekTam cepnueckoi co-
crapasuouteit Hawel CanaxTuku: on waG.ionaetcn nox yr-
aoM 37° x ranakTuyeckoil nmaocKoctH, H, Takim oGpa3onM,
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npu paccrosuni n0 Hero nopsaka 4—6 kmc, OH ZoaXen
HAXONMTLCHN Had NAOCKOCTbIO lanakTHke Ba BbICOTE 2—
3 knc. Onnako npn Macce ontHueckon 3se3nnt F/Z Cepky-
neca 2 Mc takas cucTema He THOHYHA AAA HacesdeHHs cde-
pHuecKoil coctapasiouleil. B ocnosHom 3Ty uwacte [anak-
THKH 3ace/fl0T MaJ0OMacCCHBHbIE 3Be3lbl, HMelolliHe maccy
>1 Me Bee Gonee maccHBHble, ecM H OBIJIH TaM, TO AABHO
MPO3BOJICILHOIPOBAAH, a HOBbLIE 3Be3NW TaM HE <€pONK-
nawotca»: B chepnyeckoil coctTaBasiolledl OTCYTCTBYyeT He-
06X0aUMLIF ANfl 3TOro ras, KoToporo B H36biTKe XBaTaer
B raJakTHuyeckoM aHcke. Kak »ke Takas cHCTeMa TaK Bbl-
coxo 3abpanacL? Bo3amoxuo, uro oHa Gnina BLIGpolIeHA
H3 nnockocty FanakTHKH B MOMenT B3phIBA, KOTOPBIM CO-
nposoxaanoch obpa3oBanie HeilTponHoi 3se3nul. Bo spe-
MA B3pbIB3a cHCTeMa, ONHAaKo, MOJAydaeT He TO/AbLKO 0oJb-
Wyi0 CKOpOCTb, Yy Hee NOJIKEH NOSBHTbCcA GOJbLIOH 3Kc-
UeHTPHCHTET OpOHTHI (ecsaH, KOHEYHO, Mapa He pa3BajATCA
soo6ie). Ho op6ura [epkyneca X-1 ¢ Gosabwoi TOY-
HOCTbIO KpyroBasi. MoxKeT GuiTb, SKCILEHTPHCHTET HCYe3 co
BpeMeHeM H3-3a TMPHJAHANON AHCCHNAUHH 3HEPrHH B IBOM-
iloit cucreme? Ho HeobGxonHMoe AJIA 3TOTO BpeMst CAHUIKOM
Bennko. Moxker Guitb, lepkynec X-1 6w Bwbpouien H3
coceliHero wapoBoro ckon/eHHA? B 3toM cayuae cucrteme
AOCTaTOYHO NpHOOPECTH BO BPEMA B3pbiBa CKOPOCTHL MoO-
paaka 10—20 kM/c, H OHAa MOKHHeT mMpelefihl CKOMNMEHHA,
a 3KCHEHTPHCHTET OpPOHTH MNpPH 3TOM OKAaXKETcHd He3HauH-
TeNbHWM. XOTA B HacTosillee BpeMR OTKPHITO yXe gqeTnipe
PEHTTCHOBCKHX HCTOYHHKA B HAaNpaB/JeHHH DPa3HuLIX WIapo-
BLIX CKOMJIEHHR H [e HCKJIOHeHO, YTO OHH TaM H Baxo-
NATCA, TeM He MeHee noTpefyerca eille MHOTO YCUJAHA
nabaiopatened n TeopeTHKoB, 4ToObl pal’obpaTbCcA B NpH-
pone BbICOKOLIHPOTHBIX PeHTTeHOBCKHX HCTOUHHKOB.

B nosenenun lenrtaspa X-3 Toxe He sce emdie fcno.
B Hem Takie HabaionaloTcs ANHTENAbHBIE MEpHOAM € CYy-
IleCTBEHHO MOHINKEHHON PeATreHOBCKOM CBETHMOCTbIO. JKce-
NepHMEHTATOPbl yTBEPMIAOT, YTO B 3TH MOMEHTHl penTre-
IIOBCKHI MyJsbcap ycKopsietcs GuicTpee, 4eM KOrza ON POK.
Uto 370: yBeaHyelHe CKOPOCTH HCTedeRAA BeilleCTBAa ONTA-
yecKot 3Be3w A0 BeNHUHHBL, NPH KOTOPOH pEeHTreHOBCKoe
i13/1y4eHHe HaYHHAeT MOrJollaThcA B S5TOM BelllecTse, HJAH
Hao60poT — yMeRbLIEHHE CKOPOCTH HCTeYeHHA, TaK uTo
YMCHBIUACTCA AKKPEUHA HAa HefiTPOHHYI0 3Be3xy H, Kak
cNelCcTBHE, ee PEeHTreHOBCKas CBETHMOCTb, HJAH Habsionae-
Mble YMeHbLEeHNA NoToKa O0YC/0BNEHK 4eM-TO eille?
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Mapyca X-l—HeWTpoHHas 3Be3pa
C QHOMQNbHO CHUNbLHBIM  MArHUTHbIM
nonem?

Ho nenapnero npesmenn pentrenonckili netounnk [la-
pyca X-1, Bxoasuni B OBOIIHYI0 clcTeMy, HHueM ocoGeH-
HBHM He BBLIACJAJCA Cpeld APYrHX MNOAOOHEIX HCTOYHHKOB
(ero npoficTBelinocTh OblNia TakXkKe OTKpbITAa €O CNYTHHKA
«Yxypy»). Paspe uto ero n sbiiensjo cpein NPYrHx, Tak
3TO nepHOA ABOMHON cHcTeMul, pasubiii 8,95 cytok (u3
koTopuiX 1,85 cyTok on Gul1 HeBHOMM 113-32 3aTMEHHA €ro
cocenneil 3pe3noit). lasectHa sanwes cuctemMa ¢ HCTOYNH-
kom Jle6ear X-1, xotopasn MMmeeT TakxKe GosblIOi nepHon,
paBHbilt 5,6 cyrok. PeHrrenoBckuil NMOTOK OT [1ICTOYHHKA
XapakTepu3yercs CiJblIONl NMepeMEHHOCTbIO C XapaKTep-
HbIM BpEMeHeM OT HecKOJbKHX CeKyHA N0 HECKOJNbKHX cy-
TOK. BcKope nocse OTKpBITHR HCTOYHHK ObLT OTOXKAECTB-
Jell ¢ ONTHYECKON 3Be310il-CBEPXFHraHTOM (BHAMMafn Be-
anunna 6,9™). Ontiveckas nepeMeHNocTb 3Toil 3Be3nbl
o6ycnioBieHa THNHYHLIM 3PdeKTOM SAMHNCONAAAbLIOCTH ¢
amnantynont oxkoao 10% ot Beamunnu naGaiogaemoro no-
TOKaA.

Ha6awozenns ¢ nomollblo aMepHKaHUCKOrO CNYTHHKA
«CAC-3», KoTOpble aKTHBHO BeJHcb C Jerta 1975 r., npu-
BCAH K DaxkHoMy oOTKpuiTHIO: [lapyca X-1 oxkasaauch
PEHTrelHOBCKHM NY.1bcapoM ¢ HeoGLiuafiino AIHHIbLIM NepPHOo-
IOM (BpeMf MeAK1y NPHX010M [ABYX OUYepedHbIX HMMYJb-
cop y Hero cocrapaser 283 c¢). M cpa3sy sosnunk Bonpoc,
noyeMy CTOJb OXOXHe MO CBOHM ONTHYECKHM XapaKTe-
pHCTHKaM aBofiHble cuctembl Llentasp X-3 u Ilapyca X-I
HMEIOT NepHoAH BpallleHHs IIEATPONHBIX 3Be3], pa3nnyalo-
wHecs nouts B 100 pa3? M b Toft, u B Apyroit cucreme,
ONTHYECKHE 3BE3/bl-CBEPXTHTANTHl CHJILHO TEpPAIOT CBOK
Maccy NpHMEepHO ¢ OJHHAKOBLIM TeMNMOM H ¢ OAHWHAKOBO#
*KOpocTbio (B 06OMX c/ayuyasix nmapaMeTpbl 3Be3nHOrO BeT-
’a Ha opOHTe HeATPOHHOI 3Be3ALl NOYTH oaHHaKosbl). Xo-
rA neproa obGpauwenus cuctemnl [lapyca X-1 Goabwe uem
3 4 pasa npeswiaer nepioan Llentaspa X-3, a paccros-
ive Mexay komnouentaMH B Ilapycax X-1 Mmoxer oka-
}aTbcsl pa3a B ABa 6O/bWIHM, HO MJOTHOCTL 3BE3JHOTO BeT-
)2 B OKPECTHOCTH HEHTPOHHBLIX 3Be31 B 06GOMX CJayyanx
10/kHa GLITb NPHMCPHO OAHHAKOBOM, TaK KaK HX penTre-
10BCKlie CBeTHMOCTH 6aH3KH. B ucM xe aeno?
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B onnoM u3 pasacnoB GpoLIOPph  yWKE yKa3biBaJjcs
oM 113 BO3MOMHLIX MEXal3MOB 3aMelncins ppalleHHs
HellTpoilIoil 3Be3abl 10 Nepluolos B HECKO/bKO COTCH ce-
Kynl. Hanomuum, 4to aas 3toro na opGHTe HENTPOHIOH
aBe3nbl Heob6xoanm 3pe3fnbiii petep, pasubiit  100—1000
yactu, B | cm3, Torna aas Toro 4to6bl UeHTPOGeKHbIE
CHALl Bpallenist HeHTPOHHOR 3Be3Abl He NPenATCTBOBAJH
aKkKpelHH, ee ppallelie N01#HO 3aMelIHTbCAd BecbMa 3Ha-
yputeabno. Oanako akkpeuHs MafnonJoOTHOro sellecTBa NpH-
BOAMT JHWL K He3HAunTeabloM CBETHMOCTH HCTOUHHKA, B
MHASHONIL pa3 Menbluell nabaionaemofi. Boamoxna s B
cnayuae Ilapycos X-1 curtyauus, npd KOTOpoil HCTeHEHHE C
onTHuecKoil 3Be3abl cHayaaa 6b1o0 Obl HE3HAYHTENbHLIM,
a NOTOM BAPYr yBE/HUHJOCbL, H HellTpOHHAR 3Be31a 3acBe-
THAAachb 6bl Kak peHTrenosckilli ncrouHuk? Ckopee Bcero,
HeT. dTa ONTHYeCKas 3Be3la TaKOil )Ke CBEPXFHFaHT, Kak
H B cayuae llenraspa X-3, 1 oHa noaHa Bce Bpems
HCTEKaTbL BELIECTBOM CO CKOpPOCTbiO nopaaka 10—° Mg B
ron.
[To MHenmnio aBTOpa, eanlCTBEHHAA BOIMOMKHOCTL, KO-
TOpas NPHBOAHT K TakoMmy 6o.blwoMy nmepHoly ayJdbcapa,
ofyc/noB/leHa aHOMAaJbHO CHJAbHBIM MarHHTHLIM noJewM
HeliTpOHHON 3Be3ian. Bennuuna MarduTHON HaNpAXeHHO-
CTH Ha NOBEPXHOCTH HelITPOHHOH 3Be3dbl NONMHA HOCTH-
rate 10"—I10' Tc. Toabko npH TakoM 3HadeHHH NOAA
HeflTponHasi 3Be3na 3aMennifercss N0 NeplOIOB B COTHH
Cexyu:n Ha cTaldy «IOponeajepas, focjie 4yero HacTynaer
aKKpelns, NpuUBOAALLAan K OGOJbWHM pEHTreHOBCKHM CBe-
TiMOCTAM nyabcapa. Ectb an ewe kakue-nu6o ykaszauua
a Ha.JH4Yne TAaKOro MarHHTHOTO nons y HeATPOHHON 3nc3-
abl? Buanmo, na. O6 stom cBnmetenbctsyer HeoGblyall.o
MecTkiil peutrenoBcknil cnektp [lapycos X-1 B cayuae
Llentaspa X-3 penTrenoBckne KBanThl yGbIBAOT 3KCNOHEH-
UHaJbHO yxKe npn 3nepriax, 6oavwnx 20 k3B, Ho B cnexT-
pe [Tapycos X-1, kak 06 3ToM roBopaT naHHble Habawae-
HIA, MECTKHX DPEHTreHOBCKHX KBAaHTOB ellle MHOro B 06-
aacti snepruil 50—70 k3B.

Mmeiorca au onnHouHble HeiiTpOHHBIE 3B€3IB CO CTOAB
CHAbHLIM moneM? Tunuunne nonn, HabaoNaeMble y palHo-
nyavcapos, nopaaka 10''—10'? [ec. [No-snanmomy, Her pa-
AHOMYJAbCApOB C NEPHOIAMH B HECKONbKO CeKyHA, KOTOphie
nMenn 6u noae Goavwe gem 101 e, Ho takux nyabcapon
e AoA¥HO n 6biTel O62anan CHABHBIM MArHATILIM NOJeM,
pajonyancap GbICTPO TEpRET CBOKX 3IHEPrHIO Bpallenns
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H N0 CPaBHEHHIO ¢ OGLIYHBIM PanxHONyNbLCAPOM ObICTPO 3a-
MennsieT TepHod CBoero BpalueHlst N0 COTeH CEeKYHR, H
o6HAPYXKNUTL TaKHue NyAbCcapbl MPaKTHYECKI HEBO3MOXHO:
OH& H3/YYaloT CJANWIKOM Majo 3HuepriuH, yroObl ObiThb 3a-
MeyeHHbIMIL

3aragka Ckopnuona X-l

Peutrenoscxuit ncrounux Cropnunon X-1 sisasiercs oax-
HUUM 113 MepPBLIX OTKPLITBIX KOCMIUeCKHN pPeHTreHOBCKIIX
HcTounnkoB. OH, camuiil ApKHil Ha «peHTrenoBcKoM HeGe»
(pesTreHoBCcKui NOTOK OT Hero Goaplue yeM B 1eCsiTh Thl-
CAY pa3 mpeBbillaeT PEHTreHOBCKIle NOTOKH H3.NyyeHHs OT
HauGonee cnabbiXx HCTOYHNKOB, KOTOpLie ellle MOTryT 6bIThb
BbllemeHnl Ha pentrenonsckoM  QoHe Heba), oxasancA
caMbIM 3aranouHblM ob6bexktom. Hecmotps Ha 10 yTO HC-
caegosannsn Crkopnuona X-1 mpodomkalorcs yxe B Teue-
HHe 6o/blile AeCATN JET, acCTPOHOMELI He CMOrJH elle B NO-
cTymaouleM OT Hero noToke HHQOPMaUHH BLIAEAHTb Te
KNtoyeBble MOMEHTBHl, KOTOpble CMOraH 6u NpPOaHTb CBeT
na ero npnpoay. Kak u y 6onbwinHcTBa OpyrHX raaakth-
YEeCKHX peHTrellOBCKHX HCTOYHHKOB, €ro H3nyuyeHHue OKa3a-
JIoch cHJAbNO nepemeHHHM. Hepenko na6aozaioTcst Bembll-
KH ¢ OJAHTeNbLHOCTBIO MOPAIKAa AEcATKOB MHHYT, KOria no-
TOK OT HEero yBeJHYHB2eTCsl B HecKo.bko pa3. Pentrenon-
ckuit cmektp Crkopniona X-1 uveeT 3KCMOHEHUNAJAbHVIO
dopvy, KoTopas xapakTepna mJaa H3Jy4YeHHA ropsiyefi on-
THYECKH NpO3paunoii n.133Mbl, Harperofi A0 TeMmepaTyphl
50 maH. rpaaycos. Ilo n3venenino xoaudectsa n3nyyaemoi
SHEPrHR B pa3nbIX CNeKTPaaAbHBIX HHTepBajsax BO BpemA
Benuiwek Obiio oGHapy:KeHo, 4YTO TemmepaTypa ropsucit
NAa3sMbul MOMET KaK NOBLIIDATHLCA, TAK H MOHINKATLCA B He-
ckoabko pa3. OcHonnoit motox sHeprun Ckopnuon X-I
H3ayuaer s fanasone 1—I10 k3B. Kpose storo, B Gonee
JKeCTKOM 1Hana3oHe 3Hepruit nabmaiogaercs H3AyyeHue, He
XapaxTtepnoe aJs ropsadefi naasmbl (HeTen/osoil MecTiui
«xBocT»). OnRako peryaspHble, NepHORHYECKHE HMMY/L-
Cbl, CBOACTBEHHBIE L PEHTTEHOBCKHX Nyabcapos THNA
Tepkynec X-1 uan Lenrasp X-3, B 370M HCTOYHHKe OTCYT-
CTBYIOT.

Ckopnnoxn X-1 6mi1 OTOXIecTBMEH B OMTHIECKOM AHA-
nasose co cnabbiM ronyGuiM 3Be3MONOAO6HLEIM O6BHEKTOM,
AMEIOWHM BUAHMYIO 3Be3fiyl0 Beauyuny .~ 127, Tak xe
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KaK H B PEHTTeHOBCKOM AHAanasoHe, ero ONTHYeCcKoe H3ny-
YeHHe 0Ka3aJoCb nepeMeHHbIM, NpHUEM HEKOTOpbie BCMbILL-
KH B ABYX IAHanasonax Ha6/1104anHCb NMPAKTHYECKH OAHO-
spemenno. B nanpapnennn Cxopnnona X-1 oTKphIT Takxke
cnabulil mepeMeHHbIH pafiHOHCTOYNHK, KOTOPbIil, Kak noJsa-
raior, toxe ¢usyyecky CBA3aH € PEHTFEHOBCKHM HCTO4-
HIKOM.

Ewe B 1967 r. . C. Ulknosckuil, anaau3npysa aaHHble
Habuionennil, npuwen Kk suisoay, yto Cxkopnuon X-1 npex-
ctapasier cofoil TecHY10 IBOIiHYIO 3BE3dHYIO CHCTEMY, CO-
CTOANILILYIO 13 HOPMaJbHON ONTHYeCKOfl W HelITPOHHOH 3Be3fd.
Peutrenosckoe usaygenne ucToudHHka o00yca0BJaeHO, N0
ero MHEHHIO, BblleJNeHHEM 3SHepruy Mpn akKpeudy Ha fo-
BepXHOCTb HeilTpOHUON 3Be3aHn CTPYH rasa, BbiTeKaiolled
H3 coceaneil komnoHentol. C Tex mop mpowso HeMano Bpe-
MEHH, ONHaKO XapaKTepHble NpH3HAKH ABOACTBEHHOCTH
Cropnuona X-1 noka ewe ue obnapyxeHol. B penrresos-
CKOM I10TOKE HCTOYHHKA OTCYTCTBYIOT <BBLIKAIOYEHHA», TH-
nHyHble ANA ABOHHBIX PEHTTeHOBCKHX CHCTeM, Korga 06b-
eKT NpH CcBOeM ABHJKeHHH nNo opb6uTe 3artveBaerca Aas
3emMHoro Habalopatens ontHdeckofi 3me3noil. Ilpasaa,
npeamnosaraeMas CHCTeMa MOXeT ObiTb CHJbHO HaKJOHEH-
HOMl K Jyyy 3peHHs, i TOrAa 3aTMEHHA HCTOYHHKA TOAXKHE
orcytcTBoBaTh. OcTalorcst Haje:XOW OGHapyxHThb Xapak-
TepHLle NpPH3HAKH ABOHHON CHCTEMBl npH nadaofeunax
nepeMEHHOCTII ee ONTHYeCKOro H3JaydeHusa. B onrtnueckom
cnektpe CkopnuoHa X-1 DpPHCYTCTBYIOT TOJIBKO 3MMCCHOH-
Hule JIHHHH Pa3NHYHHIX XHMHuYecKHX 3nementos. Ecan au-
HHIl MOr/oUeHHs, KOTOpHEe [OMMKHL (POpMIPOBATLECA B
atmocepe onTHUECKON 3Be3NH, H HMEIOTCH, TO OHM caa-
6Ll 1 noka He o6HapyIKeHhl.

[To na6aloaeHusM NONJIEPOBCKHX CMELLEHill 3MNCCIOH-
HHX JHHHIT 6610 Oo6HApYXKEHO, YTO H3ayuawollie ux odaa-
CTH B ABOITHOI clCTeMe MOryT MEHATb 3a CYyTKU CBOIO CKO-
pPOCTb ABHXEHHS OTHOCHTeAbHO HabalolaTeasi (ayuesyio
CKOpPOCTb) Ha COTHH KHJIOMETPOB B ceKVH1y. NOTA aHaaH3
60/bIIOro ulcAa CNEKTPOrpaMM He LHSIBHJA MEepHOAHIHO-
CTH 3THX H3MeHeHN, OANAKO N3Jy4YeHHe IMHCCHOHHBIX JH-
HHi1 MOXeT NPoHCXOAHTb M B Fa30BHIX NMOTOKAX, 3aNOJHA-
IOULHX ADBOIIHYIO CHCTeMy, ABHX(EHHE KOTOpBIX Bé€CbMa He-
peryaspuo. Torna nonncpoBcKHE CMELICHHN IMHCCHONHBIX
JRINT XapaKTepH3yloT 3TH HEpery/spilble ABHXEHHA, a He
ppatieiliie CHCTEMBI.

Pentrenosckas csernmocts Crkopnuona X-1 8 1000 pas
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cHabliee ero onthyeckoro muaayuenns. Ecan pamonm ¢ mow-
HbIM PEHTTEHOBCKHM HCTOMHHKOM HAXOAHTCSA cnabas ont-
yeckas 3Be3na, TO B ONTHYECKOM H3Jy4YeHHH Takoil nBoii-
HOM CHCTeMbl J0JIKCH CKa3blBaTbesl 3QdeKT Harpesa u yae-
JNHYEHHA APKOCTH CTOPONIL! ONTHYECKOil 3Be3Abl, oOpauleH-
HOM K PEHTreHOBCKOMY HCTOYHHKY, NMOAOGHBIH TOMY, KoTO-
puit Habnonaerca 8 leprynece X-1. 10T sdpdext Gyrer
NPHBOANTL K PEryJsipHOMY H3MEHENI0 CYyMMapHOro omnri-
yeckoro Gaecka CHCTEMBl ¢ NEpHOAOM, PaBHLIM NEpHOAY ee
o6pawennn no op6ure. Ho, xax Mbi oTMeTuan Bbllle, on-
Tidecknit 6neck Ckopnuona X-1 kpaiine seperynsipen. Ec-
JNH B HEM M MPHUCYTCTBYIOT NepHOAHYECKHe H3MeHCeHHS Gae-
CKa, TO HX aMNJHTYNa COCTaBJfeT JHIIb HE3HAYHTENbHYIO
4acTb OT cpeldHel peaHuHHbl QAYKTyaluil onTHueckoro no-
T0Ka. B cnoxcusuefics cutyaunu HeoOXOOHM NMHTE/bHBII
pan Ha6moaeunit Cxopnuona X-1 B onTiueckoM anana-
3oHe.

Coserckuit actpoiom B. M. Jliothiii Ha ocHoBe auanu-
32 ONTHYeCKHX HabalodeHuil HcTouHuxka Ha lOxwuoft crau-
uny FTAHULL 8 Kpbimy, KoTOpble npoBoanAHCL HM B Teue-
HHE HEeCKOJNbKHX JeT, NMpHWeJ K 3aKJOYeHHIo, 4TO B H3-
aydenun Ckopnuona X-1 npucyrctByior HeGonbluie pery-
afpHble BapHalliy MOTOKAa C MepHOAOM OKoao 3,9 cyTok,
Xapaktepusle ana 3¢dexta HarpeBa HacTH MNOBEPXHOCTH
HopMmanbHoii 3Be3nu. Ilepsoe Bpems nocne coodutcnia
B. M. Jliotoro o cBoeM OTKpBLITHH Ka3aJoCb, YTO KJIO4 K
pasraake Crkopniona X-1 naiinen. Ho cnycts ieckonbko
Mecsiues amephraHckuit actpononm V. Jluanep, anaausi-
pya H3MmeHeuus Gnecka 3Toil 3Be3abl no naactuukam [ap-
BapackKoil oGcepBaTOpHH, Ha KOTOpbIX o6Jacth Heba b
okpeciHoctn CxopnuoHa X-1 ¢ukchposanach ¢ KOHUa Mpo-
WAOro BeKa, caenaj 3akJloyeHHe, 4TO B H3aMeHeHHAX OJe-
CKa ¢ papHOil BEPOATHOCTbIO MOryT NPHCYTCTBOBATL lHe-
CKO/MIbKO perynspiblXx NepHolos NpHMepHO ¢ TOil Xe am-
NAHTYR0M, KOTOpYlo yKa3an coBeTckuil actpoHom. Cpenn
5THX 31laYeHHl HecKOJbKO BbiieJsieTcd TNepHon, PpaBiiblil
~0,8 cytok; kpome 3TOro, NPHCYTCTBOBA/JH H3MEHEHHA
6aecka ¢ mepnonom, 6au3kuM K 3,9 cytok. Kakomy xe ne-
prony (ecaiH OH B [eACTBHTEJLHOCTH HMeeETCA) OTAATH
npeanouTeHie?

Cnenyer ormetutsb cnenyioutee. ITo nabnionennsm 6ne-
CKa Kakoil-nn6o NBOMHOI 3Be3abl, NpPOBOAMMbLIX Ha OAHOIL
oGcepBaTopnu, HacTo ObLIBAET HEBO3MOXKIIO BbieNHTb
HCTHHUBI NepHoA obpawenun ABOITNOA CcHCTEMbI: 3a CYyT-
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KM, NpollealHe MeXay AByMsA HaG6.l01eHHAMH, [BO/iHaA
cHCTeMa MoXeT caenatb Goablue 0aHoro o6opora, eclH ee
NepHON HECKONbKO MeHblle nepHola oGpalleHHs 3eMJaK
BOKPYr cBOell OCH, M OKa3atbCcsl B TOH e (ase, uto H
IBOMHas clicteMa, obpawalpowancs ¢ 601bWHM NEPHOLOM,
KoTopas mpolina JAuHWb YacTb cBoefl opOMTLI K Hauanay
nostopHoro HabawoaeHns. Kak oka3sasoch, ABa YKa3aHHHIX
3HayeHns nepnoja, ~ 3,8 cytok u 0,8 cyTok, KaK pa3 u aB-
ASIOTCA TaKUMi CONpsKeHHbLIMA nepuonamn. OuepHAHbIR
BbIXOA H3 CO31aBLIErOCA NMOJOXKEHHS 3AK/II04aeTcsd B TOM,
4yToObLl NPOBOAHTH HenpepbiBHble HaGJlOLeHHA 33 JIBOWHOM
CHCTCMOH, He yNycKas ce U3 BHLY B TedeHHe NoaHoro obo-
pota. Taxne naGaiozennsn Gbiain 6bl BO3IMOMHBIMH, €ClH B
NHX BKJIOYHAHCL OBl Heckosnbko obGcepBaTOpHH, pacnono-
XKEHHBIX B pa3HbLIX YacoBbIX Nosicax 3emHoro wmwapa. Ha-
Gnionatenn oawoii oGcepsaTtopuu, Kak 3cradery, nepeaa-
Bann Obl 3Be3ny, yXoAsllyl0 H3-3a CYTOYHOrO BpallleHHA
C NX ropH30HTa, Hab.1ionaTeaaM Apyroii oGcepBaToOpHH, rae
ona BauuHaet Bocxoautb. Ouesnawo, uto ana CxopnnoHa
X-1 notpebyercs He 01Ha 1104b TAKHX KOOMCPIPOBalHBIX
HabMONEHHIT, TAK KAaK BO3MOXHble peryJsipHbie H3MeHeHHA
ero 6aecka caabul Ha QoHe XaoTHyecknx ¢aykrtyauni. Ho
3ajaya CcToNT TOro, yto6bl H3JyueHHE fApUaillero Ha Ha-

wem nebe pPEHTTEHOBCKOrO HCTOYHHKA CTAJd0 HaKOHeW-TO
NOHATHLIM!

HosonopobHble ucTOUHUKM

Yxe nepphie Heperyasipuble Habnw0neHHs He6a B peHT-
reHOBCKOM 1HAMa3oHe ¢ NOMOUIbIO PaKeT OTKPBIAM OCOGLA
KJacc PCHTFEHOBCKHX HCTOUYHHKOB, KOTOpLIE Blie3amio mo-
ABAAANHCL Ha HeGecloil cepe: HX CBCTIIMOCTb 32 HECKOAb-
KO AHeil ObICTPO BO3pacTafa, il Ha lekotopoe BpeMsa (no-
pALKa Heledb HJAN JaXe Mecsllen) TaKHe IICTOYHHKH cTa-
HOBHJHCL SIpYAlWIIMH O0bEKTaMH B PEHTICHOBCKOM OHa-
nasode. Pan HCTOYHHKOB B MOMEHT MaKcHMaabHoro 6.e-
CKa B HECKOJLKO Pa3 NpeBOCXONHNT MO Beanunne Hab6.110-
NaeMLIll NOTOK CAMOro APKOro, HO NOCTOSIHIOTO HCTOYHM-
ka — Ckopnuon X-1. Peryasipubiit 063op ne6a, Kotopuii
CTa/ll NMPOBOAMTLCA HA CNEUHAN3HPOBANHLIX PeUTreHOB-
CKHX CMYTHHKaX, YCTAHOBHA, YTO TaKie 06BLEKThl NnoaB.af-
JOTCA NI0BOJILHO YACTO: B CPelHEeM OTKPHIBAIOT N0 AECATKY
BCNLIXHBAIOWHX PEHTFEHOBCKHX HCTOUHIIKOB B TOA.
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[Moxoxee fApielie B ONTHYECKOM 1HAMA3IOHE CNEKTpa
acTporoMaM HaBHo u3BecTHo. B naweit Fanakrike cyute-
CTBVIOT ONTHAECKHe 3Be31bl, KOTOpble BHE3aNHO YBeaHuyy-
BAIOT CBOM 6JeCK Ha HECKOJLKO 3BE3XHLINX DBEAHYHII, fipKo
CBETHAT B TeUeHHe HEKOTOPOro DPeMeHIl, a 3aTeM MeIJIeHI1o
yMeHnbialoT ¢Boit 0JccK 10 Hexoawoli penHaiHb. Takue
3sesab moayunan nassaune Homwix. B cpeanenm B lanax-
THKe oGHapyxnBaloT 10 accatka Hoswix 3sean B roa.
O6uHo 1a)ke B MOMEHT MakcHManbsHoi snprocty Hosoi
ORa He10CTYNHA NeBoopywennomy rnasy. Ho pa3 B He-
cKoabko necATnaerni Hopad BembixiBaer Ha PacCTOAHHH
e aaabme 1000 nc ot Coaneunioit ciictemsl. Toraa ona no-
ctiraet 6Jecka ApRHX 3Be3l Ha Hebe 1 B TedeHie He-
CKOALKHX CYTOK HJHM Ja¥e Heledb N3MEHAET NPHBLIYNBLIA
BHA co3Be3nid, B KoTopom nosibnaack. [locsennsns Ttaxas
Honas Gumaa otkpbita B co3sedann JleGens 29 asrycra
1975 r., W Kaxawil Mor ee Hab.1100aTb HEBOODPYXKENHBIM
rna3oM.

Tosenenne BO BpeMEHH BCMLIXHYBIIETro PeHTreHOBCKOTO
HCTOYHHKA DRemAe pecbMa cxoxe ¢ Asnennem Hosod, no-
3TOMY TaKHe HCTOYIHKH GblAH Ha3BaHLl HOBONOZOOIIBIMH.
Ilonuepknem, 4TO BHelllHee CXOICTBO KPHBEIX 6secka ontit-
yeckiX HoOBRIX M PEeHTTeHOBCKHX HOBOMOAOGHHIX HCTOYHH-
KOB ellle He RaeT OCHOBARKH TOBOPHTD O POACTBE ITHX
o6bektos. M3 HaGawonenns HoBHIX acTpoHOMB! Y3Hanw,
Y10 Jaxe caMH mo ceGe OHH BecbMa pasIHYaIOTCA APYr
OT ApYra: pa3fHyHbl aMMAHTYIbl M BHA KpuBbIX 6jccKka Ha
pocxoaawnx u rucxoaaunux seraax. Mwmeworca Hosue, ko-
TOpule BCMBIXHBalOT nosTopno (mosTopHuie Hosble), nph-
YyeM NPOMEMKYTKH BpPeMeHH, ANALlHecs MeXIy BCNblIKAaMH,
y HHX pa3nnvatorcA. Ho ecTb BecbMa HeManoBaXHoe 06-
cTofiTenbcTBo, BHaeasioulee Hoswie B ornenbnwii kiaace
He6ecHHX 00DBbEKTOB, KOTOPOe MpPOJHBAET TaKXKe CBCT Ha
nprPOAY 3THX BCMHIUEK: no-BHANMOMY, Bce Homuie Bxoaar
B COCTaB TEeCHHX ABOINIHWX cicteM. B 3tof Gpounope yxe
He pa3 obcyxiankce HaGnonaTenbHbie NMPH3NAKH, MO KO-
TOPbIM MOXKIO YCTaHOBHTb (aKT ABOACTBEHHOCTH 3Be3albl.
Huoraa n3-aa <Heynaunofi» opHenTalu cHCTEMB OTHOCH-
TeNbHO HabalonaTenn OTKPHTL /BOMHYIO CHCTeMYy MpaKTH-
qecKH HeBoIMoxio. Bcerpenaiores Takke n Hoswie, rae,
HECMOTPA Ha BCe YXHLIPEHH ONLITHOrO Habsiofartens,
HeIb3A OQNHO3HAYHO CKa3aTb: 1BOMHAA 3Ta 3Be3na I/IH OAH-
nounasn? Ho y Gonbwinncrsa orkpuituix Hosbix 6Lian obia-
Pyelil MCPHOAHYUCCKIE H3MCNEHNA HX JyyeBubX CKOPO-
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cTef, a y HEKOTOPLIX H ONTHYECKHE 3aTMEHHf KOMIOHEHT
¢ NepHofaMH OT HECKOJbKHX YacoB 10 HEeCKOAbKHX IHef.
Takum oGpa3om, 6Li10 cAeJaHO 3aKJIOUeHHE O NBOHCTBEH-
HoctH Bcex Hosuix apean.

Tunuuuan 6uiBwasn Hosag npeactasnser coboll TecHyio
RBOITHYIO CHCTEMY, COCTOSIULYI0 M3 ropsauyed NJAOTHOH 3pe3-
A (ckopee Bcero, Genoro Kapauka) # Gosee XONOLHOH
(xpacHoro kapaunxa). B rakoit cucTeme npOHCXOAHT HH-
TEHCHBHOE MepeTeKaHHe BellleCTBa € XOMOAHOH KOMMOHEH-
Th! Ha rOpAYylo.

Cefigac noka HET OAHO3HATHON TEOPHH NMPOHCXOMIEHHSA
senbiwika Honoit B Taxoit cucteme. HanGonee mapoko 06-
CyXIaetrca Monesb, MO KOTOpoil B oforaulerHoll aKkpelu-
pywownyM BewecTsoM obosoyke Gesoro KapJHKa BO3HHKaer
HeycTOIlYNBOCTb, ApuBOIMIMAN K ObICTPOMY pPasBHTHIO B
STHX CNOAX AAepHbIX peakuuil ¢ O6OJbLIMM BHAENEHHEM
SHeprun (sgepHulit B3pbIB), 4TO B AafibHefiWeM TPHBOAHT
K BbIGPOCY 4acTi BelllecTBa 3a Mpefesb! IBOHHOH CHCTEMB
CO BCeMH conmyTcTBywOUllIMH HabmonaeMbiMp 3bdeKTaMu.

UYrto xe npeacraBasiioT coGoft HOBOmonoGHbIE peHTre-
HOBCKHE HCTOTHHKA? EcTb /I MEXAY HAMHA H ONMTHYECKHMH
HosuiMa Heuto Gosibllee, yeM BHeLUHee CXOACTBO HX KpH-
BhIx Gnecka?

Perynspubie Ha6Gniosenns Ha ABYX HeaapHO 3anylleH-
HbIX PEHTTEHOBCKHX CNYTHHKAX, aHrAAfcKoM «ApH3ab-5» i
amepukanckom «CAC-3», o6HapyXuJAH pAA UHTEPECHHIX
cBOficTB HoBononobGHhIX HcTOgHHMKOB. Kax  ora3sanocs,
CPeAN HHX BCTPEYalOTCA PEHTreHOBCKIE MyAbCapW € O49€Hb
AnuuHbIMA  (No cpaslieHito ¢ nyascapamu lepxynec X-1
# Uentasp X-3) nepunonammu cnenosanun umnyabcos. [le-
pHoa oaHoro H3 HuX (no nonoxewHio Ra HebecRofi cdepe
on naxoantcss B6ansn llentampa X-3) papsen 6,75 unwu.
Hciounux, sennixnysumtii 8 kouue anpeas 1975 r. B co-
aseannn Tenbua, umeer nepwon oxono 104 ¢. ¥V apyrux
NOBOMONOGHLIX [ICTOUHHKOB pEry/sipHble HMITYJbCH H3Ay-
YeHHA OTCYTCTBOBAJW, XOTA A5 HEKOTOpPHX N3 HHX OuiaH
nposefenbl crneunanbiibie HaGMIOOEHHSA € UeAbLIO BhLiABJe-
HHSl pery/apliofl NepeMeAHOCTH HX peHTreRoBcKoro GJe-
cka. Y pcex HOBONOAOGHLIX PElTreHOBCKHX HCTOUHAKOB MO-
Ka ne ofHapyMXeHbH XapaKTepHule MPH3IHAKH NBOACTBCHHO-
CTH STHX OOBEKTOB (3aTvenus coceaHell KOMNOHEHTOIl
HAN peryanpHble NONMAEPOBCKIE cMeuleliis nepuoaa chae-
JORalKA HMNYABCOB OT PEHTrelloBCKIX Nyabcapos).

o nocacatero BpeMcilii He OTMEUAI0CL O1HOBPEMEH-
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HbIX BCODLILUCK OAHOFO H TOrO Xe 06beKTa M B ONTHYECKOM
(Horan) 1 B peHTreHOBCKOM (HoBONO1O6HELIt HICcTOYINHK)
pnanasonax. Bee 370 ykasbipaer Kak Oul Ha 10, uto Hosuie
H HOBOMONOGHbBIE PEHTTeHOBCKHE HCTOUHIUKI ABNAOTCA pas-
JAHYHLIMK MO CBOeil MpHpoIe KOCMIYECKHMH obbextamu.
Ho B nauane asrycra 1975 r. B co3sesaun Eannopora no-
ABHACA 110BONOI00NLIT 1ICTOUNIK, KOTOpbIll NpHMeEpPHO ye-
pes 10 cyTok nocae CBOEro pOXIeHis C€Taa sApuaiiuium
peHTrenoBCKitM HCTOUHNKOM Ha HebGe (on B 4 pa3a npesoc-
xoan.a no cpoeii apkoctit Ckopnuona X-1). M oanospemen-
HO B HANpaB/JeHHI 3TOro HCTOYHHKA 6bl1a obHapyXeHa
Hosas, Gneck KOTOpoil K MOMEHTY MaKkcHMasbHoil apko-
CTH PEHTreHOBCKOTO HCTOYHHKA JOCTHrasa 3Be3JTHOH BesH-
gyt 12™ Koopaunatbl peHTreHOBCKOro HCTOYHHKA M On-
THYECKOR 3Be31nl coBnmaan c 6oablioi TOuHOCTblOo. Panee
3Ta 3pe31a Habaloganach Kak 06beKT 3Be3JHOM BeJIHUHHb
20™, Takny o6Gpa3om, HabaoaaeMblll OT Hee ONTHYECKHH
notok Boapoc Gosee uem B 1000 pa3. V. Jluanep, usyuas
cTapble CHHMKH, moayyeHnubie Ha [apBapackoil o6cepsaTo-
pHH, OBHApYXHJ, 4WTO 3Ta 3Be3da YyKe BCMLIXHBa/na Kak
HoBaa B nauane uoabps 1917 r., # uaMeHeHus ee Guecka
nocae Makcnmyma xapakrtepubl 111 Hoswix. Ceftuac tpya-
HO OLUEHHTb MOCJAEACTBHS 3TOr0 OTKPLITHA. YXKe MpenBapH-
TeJAbHbIH aNaNH3 NaHHLIX NMOKAa3biBaeT, YTO B Hallle Mpea-
crasneHde o Benbimkax Hoseix 6yayt BHeceHbl cyulect-
BenHble H3MeHenns. Ho noka ellle obllee KonHuecTBO Aall-
neix Ha6aolenuilt HeboAbIIOro YHcaa 3aperHcTpHpPOBAHIbLIX
K HacTosuleMy BpeMeHH [I0BONOIOOHBIX HCTOUHHKOB He
no3pofsieT clejatbh JaJjeKo HAylwHe oboduwenns o6 HX
npnpone. XoTA HeKOTOpble MOJEJH, BBIABHHYTbIE B Moc/aef-
niee ppeMf A48 OOGDBACHEHHS HOBOMNOAOGHLIX AOJATOMEpHO-
OHYECKHX PEHTreHOBCKHX MyJabCapoB, BecbMa HHTEpecHbl H
3aC/YXHBAIOT BHHMAHHA 1,17 HX PacCMOTpEeHHS.
Axranfickie acTpOHOMBI, OTKpLIBUIHE C MOMOLUBIO CMYT-
nuka «ApHanb-5» nyabcap B co3se3nun Llentaspa c mne-
puomom 6,75 muu, obnapy»XH1H HegaBHO B ero «Kpajapare
own6ok» nepemennyto 3se3ly RS Llenrtaspa ¢ nepnogom
H3meHenHR Gaecka ~ 144 cytok. Dra 3Be3ga nmo cBOHM
XapaKTepHCTHKAM OTHOCHTCA K HHTepecHOMY Kksaccy 3Be3ll
THOa 0 KHTa — KpacHbIX XOM0AHBIX CBEPXTHTAHTOD, HMeEIO-
WHX pa3Mepbl nNopsika aHaMetpa 3eMHoil OpGHTH, a B
pane cayyaen u Goabie. Bneck takix 3sesq meusercs pe-
TyAApHblM o0pa3oM ¢ nepHolaMu ANA  paslibix 3pe3d OT
coten AHed Ao roja u Goaee. AMniutyna Giecka y Heko-
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TOPbIX H3 HIIX MOXeT NOCTHIaThb 3Be3LHbIX BEANYHH S—
6™, uTO COOTBETCTBYET H3MEHENNIO MOTOKa H3.JTYUeHHA 34
nepuon, 6onee, yem B 100 pa3. Cama 3pe3na o Kura u3-3a
raknx koseOannid 6necka Obina Haspana ellle B JIPEeBHO-
ctt Mupoio (4TO O3HavaeT «yIuBHTEAbHAR»), a 3Be31bl,
nonobubie eit, cTanu unasniBathes Mupuiamu. Ceftuac Her
J0CTaTOUHO Pa3padoTalHOR Teopnu u3MeHeHHs 6.1ecKa MH-
pua, Ho H3 Habda0aennil cheayer, uto Kone6aHHA HX OJje-
CKa Bbi3BaHbl QPH3NUECKHMM NYyAbCAUHAMH 3THX 3Be3l, a B
MOMEHTbl MAaKCIMaJbliOro paclulipesns TakHe 3Be3qbl A0J1-
MHbl BLIOPACHIBATL 3HAUHTENLHOE KOJHYEeCcTBO BellecTBa.

Auraufickue acTpoloMbl NPEeRNONOMXKHAH, YTO PALOM €
mipuaoi RS llenwtaspa MoXKeT HAX0AHTbCA HeRTPOHHAR
3Be3/11a, H BMeCTe OlIH COCTaB.IAOT 1BOIMIIYI0 CHCTEMY C Mme-
piio1oM obGpalleHNs HeCKONbKO JeT. AKKpeuHs HeGO/bUIOH
yacTH BelllecTsa, BLIOPOLWIEHHOrO B MOMEHT MaKCHMaJbHO-
ro paclidipeHHs 3Be31bl, H J0/’KHA NPHBO1HTb, NO HX MHe-
HHIO, K 3HaYHTeJbHOH PEHTreHOBCKOIN CBETHMOCTH HEATPOH-
Hoil 38e31bl. OueBHAHO, YTO B 3TOM MOIenH PeHTreHOBCKHH
HCTOYHHK JOJXKEeH PperyJapHO BCOLIXHBATL C MEpPHOLOM,
pasibiM nepitoly Koaebaumuit Mmupuasl. Taknm obpa3oM,
pPaBGHCTBO NEPHOAOB H3IMEHEHHA 6Jjecka MuUpHAbL W TO-
BTOPlible NOABJCHHA HOBOMOAOGHOTO HCTOYHHKA OAHO3HAY-
HO moaTBepaHau Obl npeanaraemyio moiean. Ho nouemy
He{lTpolHAasn 3Be3ga CMOFJa 3aMEIJHMTLCA A0 TakHX 60/b-
IUMX NEePHOIOB — NOPALKA COTEH CeKyHA?

Boite yxe obcyxaanach 1BOAHAA PeHTCEHOBCKAA CH-
crema Ilapyca X-1 ¢ nepuoaoM nyabcapa 284 ¢, H 6uao
BbICKAa3aHO NpPCANOJOXEeHHe, YTO OCOGEHHOCTH 3TOr0 PeHT-
FeloBCKOro HCTOYHHKA 06yc/J0BJAEeHBl HaNHUHEM Yy HENTPOH-
ROIi 3Be3/1bl MarHUTHOTO MOAA ¢ HampsKeuHocTbio 10Y4—
10'> T'c. Kpose Toro, kak yme orMmeuanoch Bbilile MpH 06-
CYXIeHHMH H3MeHeHHiIl nepuona BpalieHHA HEATPOHHON
3Be31bl B ABOMHOM CHCTeMe, HEMTPOUHAA 3Be31a C «THNHU-
HbiM» nosem ~ 10'0—10'? T'c moxer co BpemeHeM 3amen-
ATb cBoe Bpawenue. Hdna atoro Heo6xoanmo, uToOB OHA
Haxoanjach B rase co cpeaueil naotuoctbio oxkono 102—
103 yactnu B | cM3 B Takux yc/oBHAX HEATPOHHAn 3Be3-
Aa Oyner 3amMeanaTLCA A0 TeX Mop, noka ¢asa «nponeane-
pa» ne cmeuutca Qasofl akkpeunpyroulero nyancapa, a sta
CMCHA HacTynaer JHWbL NP AOCTAaTOYHO MeEINEHHOM Bpa-
wenny HeitrpoHnon 3se3an. [lpn swmGpachiBaHuUN Belect-
Ba MUDHAOIO B MOMEHT MAKCHMaJbHOrO pacUIHperHun NJaoT-
HOCTL ero na op6urte HeATPOHHOW 3Be3abl yBeAHYHBAETCA
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a0 108—10% yactuu 8 | cM?%, UTO MPHBOIHT K yBednyenyq
aKKpeuHH i NOABJENHIO PEHTrENOBCKOTO nyabcapa.

HueeTcs ellle ORHAa MoOR€Mb HOBOMOROGIBIX  lCTOuWY-
k0B, KOTOpas TaKXe NMpeano.’1araer Halndue ABORANOIfT cy-
cTeMbl ¢ PeaATHBHCTCKOIN asesnoil u 60J'.l’bll“h\l nepuonoym
o6pautenns cucrempl. B 3Toil Monean HeliTpoHHas 3mespa
ABHXKeTcR BOKpYr OGbINNOI 3B€31bl MO CHABHO BLITAHYTO
JKCUeHTpHYecKoil OopOHTe. (Sxcuentpuenter y OpOHTH
NBOITHOI cHcTeMbl MOXET MOSIBITbCA BO BPEMS B3pbiBa, Ko-
TOPLIM CONpPOBOXKAAETCA pOH(:leHHC"llel"lTPOHllol"l 3Be3nbi.)
[lpn nBuMenun B nepiacTpe TaKoil OpPOHTHI HeHTPOHHas
3pe3ja NOAXOAHT GJHXe KO BTODOIl KOMNOHENTe M Npouy-
KaeT B 60jee NJOTHblE CJIOH 3B€31HOr0 BeTpa, HCTeKaiolwe-
rO ¢ HOpManbHON 3Be3abl. B 3TH MOMEHTH yBeaHunBaetcs
aKKpeUHst Ha HENTPOHHYIO 3Be31y, H BO3pacTaeT ee penr-
reHoBCKafi cBeTnMOCcTb. Tak Kak 3Be3la B nepHactpe op-
GHTHl HAXO0ANTCA AWML HEe3HAYNTeNbHYIO YacTb CBOErc ne-
pHofa, TO npd 60.IbWIOM IKCUEHTPHCIITETE OPOHTHI MOMECH-
TR MeX1y TNOBTOPHLIMH TOABJIEHHSIMH HOBOMOAOGHHX
HCTOYHHKOB MOTYT OKa3aTbCsl O4eHb AJHTe bHbIMH. O6-
cyXRaemas KapTiHAa BecbMa HAaNOMHIIAGT ABHXEHHe Ko-
MeTn B rpasutauxHoHHoM none CojHUe, HO yBeauyenue
peHTreHoBckoro «6.1ecka» HefdTpPOHHON 3Be3an ¢ MpHGJH-
KenHMeMm ee K coceaHeil KoMmmoHente B MUAAHApAb pa3
apdexTuBHee, ueM yBenH4eHHe 6aecka Komersl ¢ npuGaH-
Aennem K Coanuy.

B onucannbix BHIe MOaensix Bce HOBONOAOGHEIE HCTOU-
HHKI 10X Hu noBTopATheA. Ceilyac NUWb ANA OBYX HCTOY-
HHKOB OLiNa ycTaHoBJIeHa (NOKa He COBCEM HaNEXHO) pe-
KypeHnTHocTb HX mosisleHus. Hecomuenno, uro s Ganxai-
line HeCcKO/JbKO JAeT npobjeMa HOBONOAO0OHBLIX MCTOUHIKOB
Gyaer n 6onblueil cTeneHy pellcHa.

*

Pacemotpenunie Bhiwe HeTounmkh pEeHTreHoBCcKOro H3-
fMyueHya, ckopee scero, npeacrtasasoT coboil aKKpeuHpy-
olune HeATpOHHble 3Be3an. B 3aknioyeHwe Mbl paccka-
HEM 0 npeanosaraeMoil KapTHHe NHCKOBOM aKKpeuHH HA
€4EPHBIE ABIPH® B ABOMHBIX CHCTEMaX W O BO3MOXHOCTH
OTOXNECTBACHHA DEHTFeHOBCKOro Hetounika Jlebenb X-1
€ «4epHOH Lbipoit», Teopua AHCKOBOI akkpeliun Obisia no-
crpoera B 1972—1973 rr. astopom u P, A. Cionsiesnim H
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He3aBHCHMO aHrAHiicKuMu actpodusukamMd M. Pucom w
HOx. Tpunrnom. Pacyetnl 3THX aBTopos onupaJiuch B OC-
HoBHOM Ha MexaHuky Hsolotona. Ilo3axke cosetckuin acrtpo-
¢u3nk WM. J1. HoBHkos coBMecTHO ¢ aMepHKaHCKHM Yyye-
oty K. TopHoM pewlnad pensTHBHCTCKYIO 3a1ady IHCKO-
BOil akkpeunn. Tak Kak NoNydYeHHble HMH BbIBO1b /HIIb
KO/MIMYeCTBEHHO OT/JHYAlOTCA OT MpeiblAyLUAX pacyeros, TO
B CJ/elyiolleM pasnene, KacalolleMCA MeXaHH3Ma MHCKO-
BOil aKKpelUMH B 1BOMHOH CHCTeMe C <4epHOH IbipOA», MBI,
eciy 3T0 He Oyjaer orosopeHo ocofo, GydeM HCRO/L30RATb
pesaynbTaThi pacyera, noaydyeHHole B pamkax TeopuH Hbio-
tona. Creayer OoTMeTHTb, YTO KaK B PeNSTHBHCTCKOM CaYy-
4ae, TaK H B HbIOTOHOBCKOM NPHGHMEHHH BONpoC O BO3-
MOXHOM CYWECTBOBAHHH <YEpPHLIX AbIp» B [ABOIIHLIX CHCTe-
Max ellle 0aJ1eK OT MOJHOTO CBOEro pa3pelleHHA.

Ouvckoeas akkpeuus Ha «uyepHylO Abipy»
B JOBOMHOM CUCTEME

B nBofinoit cHcreMe BelllecTBO, HeTeKalollee H3 HOp-
ManbHOIl 3Be3Abl H Manaiollee Ha <YEPHYIO ALIPY», HMeer
OTHOCHTENbHO Mnocaeileil yrjioBOW  MOMCHT BpatleHHA,
KOTopbiil MPCNATCTBYET NMPAMOMY Mazelidio Beiiectba Ha
«yepHylo abipy». llcrekalowlit ra3 noaxen Hauatb Bpa-
WAaTbCA 10 KPYyroBHM opOHTAM BOKpPYr <«Ye€pHOA ABIPbI»
TakXe, Kak niaaHerw obpatawotca sokpyr Coauua, Jlyra
pokpyr 3eman, u T. 4. Boabwe Bcero paccmarpusaemas
KapTHHaA noxoxa Ha KoJabua Cartypna. OnHako ecTb H Cy-
LIlecTBeHHOe OT/AHYNE: NPH aKKpPeLHH Mbl HMeeM Hen0 H2
¢ TBEpIWIMIl TEJIAMH, a C ra3oM, KOTOPOMY CBORCTBEHHH
BA3KOCTb H HaJAHYHe MarlnTHuIX noaeii. Beaeactsue storo
CTAHOBHUTCA BO3IMOMKHLIM yMEHbUIeHIe MOMCHTA BpauleHHN
H Npo1BHMKellHe BeUleCcTBA B CTOPOHY <cYEPHOH ABIPLI».
Bokpyr Hee nosken GpopMHPOBATHCA TOUKUIL ra30Bbil AUCK
H3 neperekaiollero BeilecTBa (CM. PHCYHOK Ha 00.0XKe).

B AlicKe n3-3a TPeHHA MeKay COCeIHHMIl CJOAMH NpO-
HCXOMIIT Nepejaya yrjaoBOro MOMEHTa DellecTDa HAPYXKY,
KOTOpoe Mo MeAfeHHO CKpyuHBaiowelica cnupasd npuban-
}aetrca K <uycpHoii anpe». [IpH 3atoM BblZeasercs rpass-
TAUMOHHAA 3HEeprus; 4acTb 3TOR SHEprill MepexogHT O
TenJi0 H HCNycKaeTcd C NOBEPXHOCTH AINCKa B BiAe 3Jek-
TpomarHitTitoro u3ayucuna. Ero cpoiicrsa 3apucst or cko-
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pPOCTH aKKpEeUHH — TeMna NOoAaull BEWecTBa B JUICK ¢ T1o-
BePXNOCTH coceanel 3se3ianl. Taknm o6pasoM, ra3oBuic ax-
KpeuHpylollie aHCkH o6yc.a0BAHBaOT nabalonacsMble cBoil-
CTBA «YepHLIX AbIP» B JABOIILIX CHCTCMANX.

PacueThl nokasniBaioT, 4TO KOJHUECTBO BbijleafieMoll B
AHCKe 3HepruH pactet nmo Mepe npubaikenus sellecrsa K
«yepHOil Nblpe», a 3aTeM. AOCTHTIYB MaKcHMyMa, BOH3H
llee pe3ko nanaer. 10 naicnie 06yCAOBAEHO H3MEHCHIICM
Xxapaxktepa nasiXenns sewectsa. Kak noxkasan eule 8
1949 r. coserckuin actpoduank C. A. Kanaau, ycroilunsne
KennepoBCKile OpPOGHTLI BOKPYT «UCPHON JbLIPbI» JOJKHbI
CylLeCcTBORATbL JHWL Ha paccTosllui, Gosabwem 37, rAE
r , — TpaBuTauHOHNBIT paanyc. Hanomuum, uto no onpe-
neneHmo r, = 2GM/c?2 = 3 (M/Mc) kM. Ecan na 66ablunx
PACCTONMNUAX NPOABHXKEHHE Tra3a K «4epHoil Abipe» Gbijo
BO3MOXHBIM HUL NO Mepe OTHAYH YrMOBOTO MOMEHTa M3-
32 TpeHnsa, 1o B 06.1aCTAX, MeHbUIIX yeM 3 r,, Bellect-
BO N0KHO nanathb ¢ yGbICTPSAIOLLEACA CKOPOCTbIO, COXpa-
1151 MOMeNT (3aMeTHOro BbiAeNIeHHA 3HEePrHH NMpH 3TOM He
npoucxoant). Hanbonee ropsune o6aacTH AHCKA, rie H3-
ayuyaercn Goabiue 50% Bced BhlaensieMoil 3lepruu, Haxo-
Aaten na paccroannn (6—30) r, or «uepnoii awipui». Ta-
KM o0pa3oMm, XapakTepHble pa3mepnl Hanbosee Topsunx
o6aacteil AHCKa COCTaBASAIOT BCEro OKOJO AECATKOB KHJIO-
meTpoB. CnekTp M nepeMeHHOCTb H3Jy4eHHS onpenensior
CBEYEHHE AaKKPeLHPYIOLIHX <YepHBIX Abip».

Ipn notokax BeluecTBa, BTEKaloUiero B ANCK, ~ 10-12—
10779 Mc B roa, NnosiHas CBeTHMOCTb AMCKa cocTapasier |—
100 ceetnmocTtefi Coanua. Buytpennue o6nactu nucka, rae
NPOHCXOAHT OCHOBHOE BhIAe/elHe TFpaBHTalUHOHIIOR 3nep-
Fuy, pasorpepaloTcs A0 Temnepatyp ~ 3-105—108°K. Ipu
TAKHX TeMnepaTypax OHH H3Jy4aloT raaBHbLIM 00pa3oM B
HeAOCTYMHBLIX ANA NpAMLIX HaGaiogenuil yabrpadiionero-
BOM H MATKOM PeHTreHOBCKOM AHAanasoliax 3JeKTpOMariuT-
noro cnektpa. C yBeanueHncM CKOPOCTH aKKpeuyil CBETH-
MOCTb AHCKAa Bo3pactaer, 3ddekTHBHAA TemnepaTypa H3-
JAYYenNs MNOBHIIAeTCA, M NpPH NOTOKAax akkpeuuu 10-%—
1078 Mc B roa «yepuasi ablpa» CTanOBNTCH MOULMLIM PECHT-
FeHOBCKMM HCTOUHHKOM cO cBeTumocTbio 10%—10% apr/c
H 3(pdeKTHBHON TeMnepaTypoii uaayucnua 107—108 °K.

Kasanoch 6bl, ¢ ewe GéauwinM ypennueHneM cKOpOCTH
aKKpeunn (HanoOMIHM, UTO MaKciManblias CKOpPOCTb ICTe-
yeHnst nocthraer 1075—107* Mc 8 roa) Moxilo noayuliThb
ewe 60abwyio cBeThMocTb. Onllako ¢ pocToM cBeTHMOCTH
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BO3PACTACT It POAL AABACHHUA M3AYyYelHst, KOTOpOe Hauu-
HAaeT O0T1aNKNBATL BEUIECTRO If NPefsTCTDOBATL ero naje-
HII0 11d «4epliylo auipy». B peaynvtate neiictsna cun ay-
YHCTOrO AaBJeNsl YCTaHaBIBAeTCH PeXHM aKKpeuuH, npH
KOTOPOM CBETHMOCTb IHCKA lic NpeBbillaeT HEKOTOPOe KPH-
THUYECKOE 3{1d4CHHC — TaK Ha3LIBAGMbIl 3AAHHITOHOBCKHUN
npejen CBETHMOCTH, 3aDHCALIHI OT MACCH «4YepHON AbIpbl®
n pasuuii 10% (M/Mc) spr/fc. das takof cBeTHMOCTH He-
obxoanM JHIUb ompelneseHNbi NOTOK BellecTBa: Bce
ocTanblioe BELWECTBO Mol AcilcTBHEM NaBJEHHS H3JydeHHA
Oyner BbIMETATLCA H3 BIYTPeHHHX o0nacTed OMCKa Hapy-
XKy H NOKHAaATb mnpeleant 1BOitHOA cHcTeMbl, Manyuenwue,
Breasiiolleecs BO BHYTPEHHHX ropsunx ob6aacTtax, npoca-
YHBAETCH CKBO3b OTTeKalolilHe CJIOH BelllecTBa, H 3ddek-
THBHAA TeMmmepatypa H3/Jy4YeHHi nagaer noaoGHO TOmYy,
KaK yMeHblaeTCA SHCPTrHSl KBAHTOB, BBLIXOASIWIHX H3 Help
ofbiuibiX 3Be3n Ha 11X nosepxHocTb. OcHoBHAA YacTb 3HEp-
ray OyleT MepeH3.ydyatbCfl OTTEKAIOUIHM ra3oM B yabTpa-
¢bHoNeTOBOM H OMTHYeCKOM HKHWama3oHax cnekTtpa. Caeru-
MOCTb «4epHOIl Abipbl» B TAKOM CBEPXKPHTHUECKOM pemH-
Me aKKpelUHH paBHa S0AHHITOHOBCKOMY Tpefeay M 3asu-
CHT JHWDb OT Macchl «4epHONR ObIpbI». roe

Takum 00pa3om, B 32BHCHMOCTH OT TeMila aKKpeUHH Ha
€4ePHYIO NbIpY», NOCAEANAA B ABOMHBLIX CHCTEMax MOXeT
€CKpLIBATLCA» KAK CPeAH NeKVASIPHbIX ONTHYECKHX 3Beasa
HH3KOil coetumocTu (~ 10%3—10% 3pr/c), Tak u npoAsnATsL
ce6f B BHIe SAPKIX ONTHYECKHX 3Be3n c 6OAbLIOH CBETH-
Moctbio (~10%—10% 3prfc). Ho Bce xe camofi xapak-
TepHON uyepTOi «uyepHON AbIPbI» B TECHOA ABOMHON CHCTeMme
6yner ee pelTrelloBcKOoe H3JAYUEHHE.

YMectHo 3nech oTMeTiiTh, uto B 1966 r. §I. B. 3eabno-
8Hy # O. X. IycefiHOB mpepsOXKH/IN HCKaTb <«4yepHble [Abl-
pbl® cpead ABOMHLIX CHCTEM C 1IeBHAHMBIMHI B ONTHUECKOM
JManasone MAacCHBHLIMH KommoHentamu. OueBHIHO, 4TO
TIONHOCTHIO HEBHAHMON «ueplias Ablpa» OKaXeTcs JHWbL o
TOM cJyuae, KOraa CKOPOCTb HCTEYeHHA cocenHedt 3Be3nu
HHYTOXKIIO MaJja, HJH eC/H <«9epHan Abpa» HaXOAHTCA A
poctaTodilo wWHpoKoii (pasnesieHHOR) nape 3se3a; npu
STOM JHIUb He3HauilTeNlbHas YacTb BeLleCTBA 3aXBaThHIBA-
€TCA rPaBHTAUNONIILIM NO0JEeM pPeAATHBHCTCKON 3Be3iul.
B nawei Tanaxtike H3BECTHO MHOrO [ABOMHLIX CHCTEM, B
CneKTpe H3jnyuelisi KOTOPBIX BHAHBI JHHII TOJbLKO ORHOM
KoMmnonentw cucremul. HanGonee noaxoAAWHMH KaHAHDA-
TaMH AAA «MCPHLIX AbIPY CUNTAAHCH TE Mapbl, -B KOTOPLIX

53



we BHIHMa Gonee MaccHBnas. KoMnoHenta. Tak Kak cae-
THMOCTb 3Be3lbl CHJAbHO BO3IpacTaeT C YBEJAHYEHHCM ee
Macchl, TO CYHTanoch, 4to 6o.1ee MaccHBHAafd, HO HEBHAH-
Masi B ONTHYECKHX JyyaX KOMMOHEHTAa MOXKET OKa3atbcs
<4epHONl ALIPON».

Kak otmerna n3sectuniil coperckiil yuensit . . Map-
THIHOB, Takoil cnocol6 OTOXKIECTBJEHUST XOTA 11 BO3MOXKEH,
Ho MaJoualexweH. DBo-nepBulX, N3 CNEKTPOCKOOHYECKHX
HaGalodednil  TObKO OZHOIl 3Be3ddbl I1BOMHON CHCTEMB
onpejesercs NHIIb BCAMYHHA GyHKUUI Mace (CM. Bhilue).
Bo-BTOpBLIX, Z10CTaTO4HO, 4TOGEl BTOPAst KOMNOHEHTAa H3ay-
yana aumb B 2—4 pa3a Medblle 3Hepruy, 4yeM nepsas
KOMNQHEHTA, W NpHHANAEXKALLHe efl JHHIH H3NYYCHHS YXKe
TPYAHO BLILEAHTh B CYMMapHOM CNEKTpe CHCTeMbl.

KoueyHo, Keo6X01HMO AanbHelillee j3yyeHHe TEX ONTH-
YeCKHX ABOWHKIX CHCTEM, rile HeCOOTBETCTBHE MemAy Mmac-
coil H CBETHMOCTbIO OcoGenHo Bennko. OXHAKO PEHTrEHOB-
ckue Ha6moaenns Gosee mDepcrnekTuBubl. KomnaxTHble
PeHTreHOBCKHE HCTOYHHWKM B ABOMHBIX CHCTEMAX, nMeiollHe
6oabwyio Maccy (M > 3 Mc), —BOT peanbHble npeTeHIeH-
Thi AJiA OGHapyKeHHA «uepHBIX 1Hp» Bo Bceaennoil.

PacemoTpum Goslee moapoGHO CTPYKTYpYy aKKpeuUHpylo-
ero AHCKA, a Take CNeKTp H MEePeMEHHOCTh ero H3any-
yenus npu csetumoctaXx 10%—10% sprfc, Korna aucK u3-
Ay4yaeT NpeHMYLLeCTBEHHO B PEHTTeHOBCKOM [Hana3oue
cnextpa (1—10 x3B). Crpoenne aucka rnasHbiM o0Opa3om
onpeleNseTcs OTHOLleHHeM HAaBjaeHuil BellectBa (rasa) W
H3/yueHHfl, a TakKe COOTHOLIEHHEM MeXJAy Tnpoleccamu
HCTUHHOTO IHOrJoleHHs (KBaHTh TNOrJOLWWAIOTCA BellecT-
BOM B OIHOMN 4acToTe W He3aBHCHMO NEpeHany4aiorcd B
Apyroit) WaH paccesnins Ha CBOOOIHBIX 3NEKTpOHax (KBaH-
Thi NPH B3aHMOAENCTBHA C BELIECTBOM JHUlL MeHSIOT Ha-
npaBnesne cBoero pacnpocrpanedns). Ilpn Goabimux cbe-
THMOCTAX BO BHYTPEHHHX ropsyuXx 0GaacTaAX AncKa NOMH-
HHpYyeT AaBJleHHe H3JYyYeHHS, H NepPeHOC 3HepruH H3Ny-
9eHHeM K NOBEpPXHOCTH JIMCKA OnpepensieTcs paccefilieM.
Ycaoeus B 3Toi 0061acTH TaKoabl, YTO B Npoleccax ycTa-
HOBJEHHS TepMOANHAMHYECKOro paBHOBECHS MeXA1y Be-
IEeCTBOM M M3JydYeHHeM FJaBHYI0 POab HrpaeT KOMNTOIIOB-
CKOe paccefiiie Ha 3.e€KTPOHAX, T. €. paccesHHe C cyuie-
CTBEHHLIM M3MeHeHHeM 3HeprHH KBaHToB. C yaajeHHem OT
«9epHOoil AbIpbI» noABafeTca 00J3acTb, Fle HauuWHaer mnpe-
obnazarb rasosoe AaBJeHHe, HO POJb 3JEKTPOHHOro pac-
CeAlinsl Bce elle BeNHKa, XOTsi H He CTOMb 3(PeKTHBHAE,
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Kak Bo BHYTpeHHell obaacti. M wakoneu, B cambix BHeml-
HiX, Gonee XOJOL!NLIX 061aCTSX CHAbHOE BAHAHHE OKa3bl-
paloT W ra3oBoe 1aBJEHMe, W NpOLecCH (ICTHHHOTrO TOrJo-
weniin. Jse nepsbie 06.1aCTH CXCMATHYECKH NOKa3aRbl Ha
pac. 6. Buemnie o6nacTi no cBoeit CTPyKType BecbMa Ha-
[OMITHAIOT NOBEPXAOCTHLIE CJIOW 3Be34T caMble BHeUlHHEe —
ape3n moxo.solllee, Gonee BHYTpeHHHE — 3B€31 noropsuee.

Puc. 6. Paspe3 akkpe-
UNpYIOmIeTo NIICKA BO-
KPYr <4epHOii Jbpbi»:
| — BRemHAR YCTOH-
WHBaA 30Ha  JHCKa;
2 — BuyTpenusas 3ona
¢ TOPAYAMIl OATHAMM,
8 — «uepnan nnpa»

dTtn ob6aacTH ofecneyHBAOT OOTHYECKYID H Yy/abTpadHose-
TOBYIO CBETHMOCTH AHCKa, H B pslle CJayvyaes, KOTia CBeTH-
MOCTb cOceaHell 3Be3Nnl HEBeJIKa, STO H3JNyYeHHe MOXKeET
6LITh TOCTYNMAO ANA HaGJIONEHHN.

Ecnr BHemHne o6s1acTH ABJAIOTCA NOBOJBHO CNOKOM-
HbIMH (n100ble MaJble BO3MYIIEHHS MNJOTHOCTA BellecTBa
HWJIH CKODOCTH ero NMpOIBAXKEHHA N0 paiHycy €O BpEeMEeHeM
OGLICTPO CTrNaXKHBAMOTCA H HCYE3AK0T), TO BO BAYTpeHHeH 0O-
JlacTH, rie npeo6aanaer oamfieHile H3/Ny4eAHA, Malbe BO3-
MYILEeHAAl, KaKk BNepBHE NOKa3aJH aMepHKaHCKHe acTpo-
busukn A. Jlafitmas A [. pann, NOAKHH HapacTaTb H
NPpHROIHTS K pa3bHeHHIO NUCKA HA OTIAejibHble KO/Ablla H
cryctku, Astop m P. A. Cwouses nenasro (1975 r.) moa-
po6io paccmoTpenn 3Ty Reyctofigusoctb. Oxasanocs, 9To0
CHOKOMNALIT CTAaLlHOHADHLIR PEXXHM ARCKOBOIl AKKpEeLHH BO
BHYTpeHHeil 06/1aCTH HeBO3IMOMEH H3-32 TenJoBOA He-
YCTOHYKBOCTH AMcKa. JIOCTATOYHO MAaALIX OTKJOHEeHHR BH-
ZlenneMOro B OHCKe B eAHHHIY BPEMEHH KONA9ecTBa 3Hep-
TAH (3HeproBLIAENEHHs) OT KOJHYECTBAa 3HEpPrHn, YHOCH-
MOil ¢ NOBepPXHOCTH AHCKA B Ty e eNHHHOY BpPeMeRn
(sneprooTnona), Kak 3T OTKAOHEHHA HRAayHHAOT OLICTPO
(3xcnoneHuHanbHo) HapacTaTh. B ob6nacTAx aMcka, rae
SHepropuLiiesieHHe TpeBHIIIAET 3AEProoTsON, NACK HadYHHA-
eT BCMyXaTh, &4 B 0061aCTAX ¢ NpeBHIeHHeM 3HeprooTBoAa
HALL 3HEpProBLIAeNCHHEM JIACK HAYHHAET CXHMHUMATbCA (AHCK
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pas6uBaercs Ha GuicTpOGQAYKTYNPYIOULITE «TOPSIUHE® H «Xo-
noaupie» natna). Tak Kak ycpeaHeHnoe ABIDKenue see-
cTBAa NO PaAHycy NPOINCXORHT OTHOCHTEIbHO MeIneHno, To
yacTHUb HAa NAHHOM paccToslliil AenaioT Goabuioe Koau-
uecTBO OGOPOTOB BOKPYT «HEPHOIl AbIPLI». [Tpexae uem
OHO PaCnAbIBETCS, HeCKONbKO O6OpOTOB 1eiaeT M rops-
yee nATHO. STO NPIUBOMNT K XapakTepHOH KBaslnepuonu-
uecKoft CTPYKType l3jydeHHs Ancka. Bpems ot Bpemenn
B HeperynspHoM, GHICTPOTIEPEMEHHOM MOTOKE H3JyYenus
NLOMXKHB TOSABAATLCA LEMOYKH MEPHOAHYECKHX HMIMYJbCOB,
nepHoA KOTOPHIX paBeH NepHoAy BpalUeHHs ropsyero naT-
lla Ha AanuoM panpnyce. HeM OJHXKe K «UepHOH Ampe»
BO3HHKAeT NATHO, TEM MeHblle 3TOT NepHON.

Buile Mbl yKe FOBOPHAH, UTO TOCTENHAR yCTOMuMBas
op6HTa BOKPYr «4epHOM ILIPbI» HAXOAHTCA HA PACCTOAHMH
3 r,. D10 OTHOCHTCA TONbLKO K «YEPHOH 1blpe», KoTopas
lle HMeeT yr.ioBoro MoMeHTa. Ecsin e «uepHas pbipa» 06-
nanaer YrjJOBHM MOMEHTOM BpallleHHsl, TO, KaK Mnokasan
B 1963 r. amepukaHckuit yuennit P.,Kepp, mnoecnenune
yCTORYMBEE OpOHTH pacno/oXeHbl «GaHXKe» K «uepHOR
Ablpe», B NPH MAaKCHMAaJbHO BO3MOXXHOM MOMeENTe ‘Bpalue-
HHA ONH HaXONATCA Ha paccTosnuu r -/2. Ha s1oi opbure
MHHHMaJbHO BO3MOXHWHA mnepHol oO6palucHHA NPBMEpPHO
B 8 pa3 Menblle, yeM A/ «4epHOR Nbipbl» Ge3 BpailleHHs.
Mayuas KBasunepHOAMYECKYl0 TNepeMeHHOCTb H3NyyeHHs
AMCKa, B NPHHLHNE MOXHO ONpPeNeHTb, BOKPYr KaKoh
«yepHOA Ihiph» cHOPMHPOBAJCSH AHCK: «KEpPPOBCKOH» HJAH
«B3pUIIANbAOBOM». .

XapakTtepibie BpeMeHa HeperyJispHON nepeMeHHOCTH '
3aKJIoueHk B HHTEepBaJe OT NepHoAa BpallleHiin Ha nocJes-
Hell ycTORuWBOM OpGHTe (nOpAaKa goqelt MHUAJICEKYHABI)
RO TNIPOMEXYTKa BpeMeHH, HeoOXOAHMOTO BellleCTBY A
NPOXOXAEHHS OT rpaHHlUL YCTOWYHBOH 30HLI A0 3TOH Op-
OuThl (OKOJIO necATKOB cekKynm). Uem 6aume K «uepHo#
Anlpe» mo LHCKY OnycKaetcs BelllecTBo, TeM 3a Gonee Ko-
pOTKOe BpeMA Ppa3BHBaeTCA HEYCTOHYMBOCTb M TeM 060Jb-
e aMnAHTyAa (BAYKTY3aUHN BLIXOAALLEro M3 JAHCKAa H3ny-
yenna (6oJee BHyTpeHlHHe 061acTH ABaslOTCA H Gosee ro-
PAYHMH, HCOycKaloUlUMH Goslee XeCTKHe KBallThi H3Jyde-
unn). B pe3ynbrare, mepeMeHHOCTb H3AYyHellHd A0JXKHA
CHJIbHee BCero NPOABJAATBCA B KOPOTKOBOJHOBOM RHanaso-
He HaayuyeHisi. Bepxussa kpuBas ua puc. 7 npeicrasaser
cobof TeoperHueckn paccuutaniibiii aptopom n P. A. Cio-
AEeBLIM CMEKTP 3HEeprHH, HajaydyaeMmblii AHMCKOM (npu ero
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CBCTHMOCTH TIOPAAKA KPHTHHECKOro 3AAMHITOHOBCKOrO 3Ha-
yonns 10%8 (M/Mc) spr/c, xoraa nepemennocth HauGoJjee
makcuMaabiua). Faayuenie ksantoB Maawix 3nepruil npo-
yexoAnT M3 Goace yaaacHublX Xonoanbx obGaacteil 11 noa-
gepKelo NHIb 11e3HAUUTCALILIM GAYKTYaunsy. Ho ¢ yee-
AnueHHeNM SlIeprHy KsautoB GAYKTyaluMl HHTEHCHBNOCTH
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Punc. 7. CnexTp nanyyenus OoT rasosoro ANCKA BO-
KpYr «ueploil Auipu». Bepxuna kpisas noxasuiBa-
€T CNCKTP H3NyYeNnns npH CBeTHMOCTH, Oau3KON K
KPHTHYCCKOMY 31aucliio; 3atwTpPHXOBAHHAA NoJa0Ca
YKa3nBdeT NpcAednl H3MellelHss CNCKTPaablioro Hu- ot
ZeKca

BO3pACTaloT, NOCTHraA MAaKCHMMAJAbHBIX OTKJIOHEHHN B e-
CTKOM NHana3oHe cnekTpa. 3TH KoJeGaHHA H306paxkenw
1A puc. 7 B BHAE NOCTENEHHO pacliHpRIOWLEiicA NOAOCHL.
Paamepul HeycToRuMBOM 30HLI AHCKA YMEHbIIAOTCA ¢
yMeHblllellneM CKOPOCTH aKKpeUHH HJH cBA3aHHOIl c Hedl
noaHol csetHMocTH aucka. Ilpn ceetumocTH npumepHo B
50 pa3 Meublueli KpHTHYECKOro 3ANHHFTOHOBCKOTO 3Haue-
N7 3Ta 30Ha HcuesaeT Bosce. B oTcyTcTBiM HeycTOMuH-
Boil o06sacTH McyesaloT QAyKTyaunu, n HabaogaeMuil no-
TOK H3Jy4eHHs Oo/MXeH OblTh Gojee crnokoitHbiM. Hinxnan
KpHBast Ha puC. 7 COOTBETCTBYET TEOPETHYECKH pacCUHTaH-
1IOMy CMeKTpy INpH CBETHMOCTH <«4epHOil AbIpbl» NOpAAKA
0,01 xputnyeckoil. Takium 06pa3oM, Ba*KHBIM CJeACTBHEM
NIICKOBOH aKKpeuny sBAACTCA YMeHbUleHHe GAYKTyauni
HITEHCHBHOCTH  PelTreHOBCKOr0 MNOTOKAa H3Ayyelua ¢
YMeHblUeHHeM CBETHMOCTH pPEHTreHOBCKHX HCTOYHHKOB.
K Hutepecnomy sipacHiio moryt npusect HeGo.NblIHe u3-
Mellenysn cKopocTH AaKkKpewith, obyc/noBAGHIIbIE MEANENHH-
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Mi H3MeHeHIAMH KOJM4ecTBa BelllecTBa (M01aBaeMoro na
BHEWHIO TpaHHUy AHCKA), B TOM CAydae, KOTrAa cpery-
MOCTb ancka O6aH3Ka K KPHTHYECKOH. Mpu L/L,m<l/50
pAyKTyaunu NpPaKTHYECKH OTCYTCTBY!OT, HO INph L/Lyy>
> /5o OHH BO3NHKAIOT, H J1aXe NPH He3HAYHTENbHOM npe-
BULIEHHH Hal KPHTHYECKHM 3HaYeHHeM B JHCKe noss.as-
10TCA FOpAYHe MsTHA, TEMNepaTypa KOTOPbIX OKas3biBaercs
710B0/1bHO BHICOKOM MO CPaBHEHHIO C XapaKTEepPHON ANA 3ITof
o6nacTH Npi MeHbluelt cBeTHMOCTH. B pesyabrtate, moss-
NAETCA 3HAYHTE/NbHLIt ObLICTPOTIepeMeHHbIA MOTOK XKect-
KHX PEHTreHOBCKHX KBaHTOB B QHana3oHe 3Hepruit Gosbue
10 k3B. Ho Tak kak ofmas cBeTHMOCTb, 3aBHCALLARA OT
CKOpPOCTH aKKpelUHH, YBeJHYHJIach HeCyLLecTBEHHO, TO To-
TOK KBaHTOB B Gosee MArkoM amanaizoHe (1—I10 k3B) mo-
JKeT OKa3aTbCA faXe MeHblle TOro 3HAYEHHA, KOTOpoe
JNOJKHO Ha61101aThbcAl TPH HECKOAbKO MeHbUIell cKopocTH
akkpeunu. MutepecHo oTMeTHTb, YTO NMONOGHLIE H3MEHEHUA
(¢ckaukn») nabnoA20TCA BpeMA OT BPEMEHH B peHTre-
HOBCKOM cnekTpe uctoyHuka Jle6eab X-1, KoTopmift no
cBoeft Macce (10—I5 Mc) 3HaanTeNbHO NMpPeBOCXOAHT Mak-
CHMA/IbHO BO3MOXHOE 3HaueHHe LNA HEHTPOHHOM 3Be3lbl
H, C/le0BaTe.1bHO, MOKET OKa3aTbCAl «YEPHOM ALIPOi».

NMebepe X-l—«uepHas abipa»?

Peutrenonckuft Hctounuk Jle6eap X-1 — oaun us sp-
KHX HCTOYHIIKOB Ha HeOe — mpeactasnfer -0co0bIH HHTEpeC
048 peasarusuctckoll actpodn3nkn. Ha ocuose pana dax-
TOB H, B YaCTHOCTH, OLICTPOfl NepeMeHHOCTH H3.TyYeHHs H
6oabwoi Macchl HCTOYHHKA OblI0 BbicKa3aHO Npeanono-
XKelHe 0 BO3IMOXHOM OTOXKIECTBJEHHH €r0 C <«4epHOoil Abl-
poit»,

Pentrenosckoe u3ayuenwne or 3TOr0 O6bEKTa He 0OMa-
pyr<uBaer perynapHbix nyabcauuii. Ha6moaxaiorca ¢ayk-
Tyauni, OTle/bHbe BCNBILIKH; HHOrQa NepeMeHHOCTb HMe-
€T hBa3unepHonuyecknh xapakrtep. XapaxkrtepHble Bpemcelia
NepeMenHOCTH COCTaBAAIOT OT TLICAUILIX [0Jed CeKyuab
RO AecATKOB CEKYHA, 4TO KaK pa3 CBOIlCTBEHHO mnepeMed-
HOCTH aKKpeUHPYIOIWHX AHCKOB BOKPYTF <qepHbX Abp» ‘.

! Peutrenopckuft SKcnepuMent, nposeacnnft  na t’.vpﬁllTi!ﬂb"m'i
cranuin «Caaot-4» B 1975 r. corpynuukami TAWW E. M. Mocka-
nenko n E. K. Weddepos, noarnepans nepememocts n3ayuenna Jle-
Geas X-1 xapaxtepuylo nas TYEPHLIX ALIPS,
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Peryasphble «BbIK/IOUENHA», OGYCAOBAEHHBIQ 3aTMRIHAMH
PeHTreHGICKOr0 HCTOUHHKA ONTHYECKON 3Be3xoii, OTCyTCT-
BYIOT (€c/Il HCTOYHHK BXOAMT B ABOANYIO CHCTeMY, TO Yroa
HaknoHa 3Toil clicTeMbl BEJHK).

OTtonecTsaelnio HCTOUIIHKA C ONTHUECKO 3se3ioll —
BTOPOii KOMMNOHENTHOIl CHCTeMbl, MOMOr cayuyaii. Becuoft
1971 r. 13MeHUJIICh NOTOK M CNEKTP PEHTreHOBCKHX Ayyed
or ncrounnka. [lpumepHo B T0 ke cavoe BpeMsa B nanpas-
JeHyl HCTO4AHKA BCNLIXHY nepeMelHbifl paaHOHCTOYHHK.
PaanoactpoHoMiyecKiie Hu ontiideckie HabawaeHHs no-
3BONKAN ONpeNCcANThL MecToHaxoxlelue 06beKToB ¢ G0Jb-
WO TOYIIOCTLIO (YTO 1€ MOrJl cluejatb peHTreHoBCcKHe
na6aoaenns). Koopannartel paanowctounuka cosnain ¢
KOOPANlaTaMH fPKOIl ONTHYECKON 3BE3Ab — MAaCCHBHOTO
cepxriranta. CnexkTpaabHuble Ha6ai0eHH NOKa3a.al, YTo
3Be3fa #ABJIAETCA KOMIOHEHTOINl MABO/HOM cHcTeMW C ne-
pHomom obpallenns, papHuM 5,6 cytoxk. Bropasa komno-
HeHTa cHCcTeMbl B ONTHYECKHX JyyaX Ghlfia HEBHINMA.

Bcrope B. M. JlioTwiii o6Hapyxna ONTHUECKYIO nepe-
MEeHHOCTb 3TOH 3Be3dbl: OHAa NepHOAHYECKH MelReT CBOil
6necik npuMepHo Ha 7%, npHueM NepHOA 3THX H3MeHEeHHH
B [iBa pa3a Melblle nepuoaa obpalleHiis] CHCTeMbl, onpe-
NeJIeHHOro No CNeKTPOCKONHYECKHM NAaHHHM !

Adraniickie yuenole, Ha6nionas Jle6eab X-1 ¢ mo-
MOLLIO aMepiKaHcKoro cnyTHiuka «KonepHuk», o6Hapyxu-
JIH TaKXe, YTO HHOrAAa HHTEHCHUBHOCTb MCTOYHHKA B MAr-
KoM peHTrenoBckoM ananasone (<1 ks3B) ymenbwaercs
Ha HecKONbKo JNecATKoB npoueHtos. ComnocraBass 3TH
BaHHbie C ONTHYECKHMI HaO6JIIONeHHAMH, OlH 3aMeTHJH,
YTO YMEHbIUCHHA NOTOKa MPOHCNOAAT B T€ MOMEHTH, Koraa
BTOpas, HeBUAHMMAR B ONTHYECKOM AHANa3oHe KOMINOHEHTa
Haxoautea 3a 3Be3fofl (OTHOCHTeabHO 3eMHoro Ha6.awona-
TeAA); HO 3TH I3MeHEeHHA NPOHCXOAMAH He yepe3 KaM(Ibli
060poT cHcteMbl. Ec/iu uCTOYHHK 1efCTBHTENbHO BXOJNIT B
ABOHHYIO CHCTEMY, TO TaKHe H3MeHeHHSi Morau Onl ObiTb
06ycn0BNEHLl NOrJIOUEHHEM MATKHX PEHTIEHOBCKHX Jyueil
B rase, oTTexalolleM ¢ ONTHYECKONl 3Be3An H MajaiouleM
Ha penTtredoBckuil uctoyHuk. Tak Kak moraoulawoinas crno-
COGHOCTb. TAKOrO ra3a 3aBHCHT OT JHEPrHH PEHTTeHOBCKHX
KBaHTOB K OLICTPO najaeTt ¢ ee yBeJauueHneM, 10 B Gonee
JKeCTKOM Jananasone Takne MH3MEHeNHsl AOJKHbI OTCYTCT-

' B. M. Jliotwit, P. A, Cionses 1t A. M. Uepenamyk 06BACHHAU
STY nepeMennocts ¢ noMoulblo shdeKta 3.1AHNCONAAABHOCTH,
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popath. Oanaxo peryaspHoctb 3¢¢exra noraoulenus oKoi-
yaTeJblio He YCTAHOBJEHA, Il MO HACTOsILlee BPeMsl BCA HH-
¢opmauns o napamerpax JleGensn X-1 ocHOBaHA TOJBKO Ha
ONTHYEeCKHX HabGmoaeHHsx.

Kak otMeuanoch, Bbllle, H3 COEKTpafbHbIX HalTione-
HHIl 070N KOoMMolleHTbl IBOIHOI ClICTEMbL! MOXHO noay-
yuTthL Anwb GyHkwino mace, kotopas aas Jleens X-1 oxa-
3anach pasuoii f(m) =AM sindi/(Mo+M ,)2~02 Mc. Ons
onpeaesenus Macchl HeBHAHMON B ONTHUECKOM JHamasone
KOMMIOHCHTH 11e06X0AHMO 3HATb Maccy ONTHYECKOil 3Be3awl
M yron nakhona opOUTH ciicTeMbl K Habawonarenio (. Kak
BHIHO M3 nNpliBeleHHOH Bbille GOpMyAbl A8 GYHKUHH
macc, MpPH NOCTOAHHOW Macce ONTHYeCKoifl 3Be3dbl Macca
BTOpPOIl KOMMOHEHTHl pacTeT € yMeHblUeHHEeM 3HaueHHA i,
¥e npH BenuynHe Maccbl ONTHYeCKOH 3Be31bl OKOJO
10 Mc n npu i=90° macca BTOPOM KOMMNOHEHTLI MpPEBbLICHT
KPHTIYECKYI0O N HeMTPOHHON 3Be3dbl BeAnuyHHy (Mp=
=3 Mc). CnexrtpaibHble XapaKTepUCTHKH CBepXrHraHrta
CBHIAETEJLCTBYIOT O TOM, YTO ero Macca LoJKHa OuiTh no-
paaka 20—30 Mc. A ecan 310 TaK, TO nmpu yriae HakJoHa
nopaaka i ~G60° (OTCYTCTBYIOT pEHTreHOBCKHE 3aTMeHHR)
BTOpas KoOMMolelta a0JMHa uMetb Maccy M, =10 Me.
Paa uccnenosateneil BLIABHHYAM TPeNMoONOXeHHE O TOM,
Yto onTiyeckas 3Be3na, ortoxaectsasemas ¢ JleGeaewm
X-1, Ha camoM Dene sBAAETCA MajNOMAacCHBHOM 3Be310il
(Mo=4—6 Mc), xota u nmeloulell NOYTH Bce MPH3HAKH
MaccuBHoro csepxruranta. Ho 3a nciaiouennem oaxoro —
3Ta 3pesla 3iauynTeabio chabee no abcoaIOTUOI CBETHMO-
CTil B Haxoaurcs Ha paccrosinun nopsaaka 0,5 knc (uToO
M cooTBeTcTBYeT Hab.ai04aeMoil 3BE3AHOIN penluiiHe  ~9™),
Takum o6pasom BO3INK BOMPOc 06 HCTHHHOM PAaCCTOAHMH
no JleGeas X-1.

acTPOIIOMHH HMeEeTCs HOBOJABHO HaldeXHblii MeTox
ofnpeneseHHa paccTosHMA 10 JAasekHx 3se3n Hawed [a-
JAaKTHKH, KOTOpbie pacnojomensl BOJAH3H ce [MJOCKOCTH.
Ceer naneknx 3se3l, NpoXoas 4epe3d 3HAYHTENbHYIO TOA-
Lly BellecTBa raJakTiyeckoro AMcka, MCNbITbLIBAeT MoKpac-
HeHHe 13-33 3(deKTa CCACKTHBHOrO MNOrJaOLIEelHA H3ayHec-
HHA Mex3se3nHnoit nbiablo. YacTb onTHYECKOro H3ayueHud
3Be3dbl, KOTOpas OTHOCHTCA 6anKe K yaAbTpadlioneToBOMYy
Y4YacTKy cnexkTpa, NOrioUaeTcs CH/Abliee MCEK3IBEIAHBIMH
NLINHHKaMH, YeM Melee 3HepPruyHuie KBaHTbl KpPacHOro
ysactka cnektpa. Ilostomy ueM aasblie pacnosoXena
3Be3]1a B raJaKTHYeCKOH NJOCKOCTH, TeM G6osblue OCTaeT-
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¢cq B €€ CNEKTpe KBaHTOB HH3KOH 3Hepruun H TeM 6o.Jee
KpacHOi OHa BLITAAAMNT.

Pacnpenenenne nuian B I'anaktuke BecbMa HeoaHo-
POAHO, TO3TOMY ONHHAKOBblE 3Be3bl, HMEIOUIHE OIHHAKO-
poe NMOKpacHeHHE, MOTYT OKa3aTbCfl Ha pas3auuHblX pac-
CTOAIHHAX NPH HabAIOAEeHHH HX B pas3HbIX 06JacTax nJo-
ckoctw Tlanaktukn. HauGonee sddektusHo Metoa pabo-
TaeT NpH H3MePeHHU NOKpacHeHHs GOJbLIOTO YHCJA 3Be3d
B MaJoM TesNecHOM yrie Ha HeGecHoi cdepe. Pagom act-
POHOMOB G6bIJIO NOMEPEHO Me:K3Be3AHOoe MNOrJiolleHHe AAf
apean B Hanpasnaenun Jle6eas X-1 n onpenesena xapak-
TepHas IUKOJa MNOFJIOLWEHHA (Ha CKOJbKO 3Be3QHHIX BeJH-
yyy napaer 6neck 3Be3nbl Ha pacctosaHun | knc). Bean-
yHHa MOKPAacCHeHHN ONTHYecKoW 3me3nnl Jlebensas X-1 coort-
BEeTCTBYeT PaccTOfHHIO N0 Hee mopsaka 1,5—2,5 knc, uto
KaKk pa3 u TpeGyeTrcsa AAA MAacCHBHOIO CBepXTHTaHTa.

Ins onpeneneHHs napaMeTpoB NBOMHOH CHCTEMH MO-
ryT O6HTb TaKXe HCNOJMb30BAHK JAaHHBIE O PeryasipHoR
ONTHYECKOA nepeMeHHOCTH, obycJoBjeHHoON >ddekToM 2a-
auncounaavioctd. TlpuauBras nedopmauns teM cuabhee,
geM 6Gosibille OTHOCHTE/bHble pasMephl 3Be3lbl B 10AAX
pPaccTOSIHHA MeXIY KOMMNOHeHTaMM M d9eM G6osblle OTHO-
leHHe Macchl HeBHOMMOro o6beKTa K Mmacce nedopmupye-
Mof 3Be3nn. MakcuManbHO BO3MOXHas nedopmauns no-
JydaeTcsa NpH 3anojHeHHH 3Be3noit cBoelt nosoctn Powa,
a ee pa3Mephn NpH H3BeCTHOM NepHole obGpalleHist cCHCTe-
Mbl 33BHCAT TOJAbKO OT OTHOlIEHHA Macc KommoneHT. Oa-
HaKo aMniuTyna 6aecka 3aBHCHT He TOMLKO OT BEJHUHHH
nedpopMaln 3Be3nbl, HO ellle U OT YrAa HaKJOHA CHCTe-
MH: eclH cHcTeMa pasBepHyTa K Ha6alonatenaio cBoel
nnockoctoio, To 3ddexkt Booblle OTCYTCTBYET, TaK Kak
3Be3na o6GpalleHa k nabnlopartenio Bce BpeMs OINHON CTO-
ponoii. ABTtopoM coBmecTHo ¢ cotpyannkamn TAWIU
H. T. Boukapesbim n E. A. Kapuukoit 6blna BbluHCAEHA
dopma 3Be3nbl, HCKaXKeHNON NPHJIHBHBIMH B3anMoieilct-
BHAIMH B [BOIHOIl cHCTeMe, a TaKXe TeopeTHyeckas Kpn-
Bas Gnecka (B 3aBHCHMOCTH OT Yrjla HaKJOHA CICTEMW H
oTHOoweHHna Macc KomnoHeHt). [lpu 3toM mapamerpwl cwu-
CTeMbl OKa3a/HCb CJCHyOLLHe: Macca BHAHMON 3Be3au
okoso 25 Mc, pentrenosckoro nerounnka 10—15 Ale, nao-
CKOCTb OpGHTH HaKjoMela NpiMepHo Nox yraom 45°, pac-
CTOAHHE MeXIy KOMnoHeHTaMH pasHo mpumepxo 30, a pa-
AMyc BHAHMOI 3Be3abl 6J1H30K K 15 Rc.

Oanako ectb eule 0ana BO3MOMHOCTb OGBACHE!UHs Xa-
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pakTepicTHK JleGens X-1: MOXeT O0Ka3aThefl, 4YT0 3TOT
HCTOYHIK ABAAETCA lie 1BOilnoil, a TpOfHOH cucTeMmoil, p
KOTOpO# HeTpoHHnan 3Besfa ¢ maccoit ~ 1 Mc o6pawaer-
¢ BOKPYr OOMUHOI, 110 MasoMaccHBHOIl 38e3an (~ 10 Mc),
it 06e OHHM cllle BpalLAOTCA BOKPYr CBepxruratHra (nono6-
o ToMy, Kak cucrema 3emas—Jlyna obpaulaerca Bokpyr
Connua). B rtakofi MoJean cBeT MeHee MACCHBHOW ONTHYe-
CKoil 3Be3an Tepaaca Gu HAa ¢oHe H3AydeHHa Oodee fp-
koro ceepxriranra. OAHaKo B OT/AHYHE OT CHCTEMB 3eM-
na—Jlyna—CoaHUe KOMNOHEHTbl TPOWHOH CHCTeMBl Gousee
6AH3KH APYrC K APYry, a ueM TecHee TPOilHas clicTeMma,
TeM Menee oHa ycroiuuBa. Ceiluac ewle HesCHO, YCTOMYH-
Ba N TAKam CHCTeMa NMPH Tex MapameTpax, KOTopble eule
AONYCKAIOTCA NaHHLIMH HalGqoaeHui Jle6eas X-1, HO Gonb-
IIHHCTBO YUYEHBIX CKJIOHAETCA K TOMY, YTO TPOHCTBEHHOCTb
ciicteMnl MaJsiosepositha. Kak 6ol TaM HH 6ws0, cBoiicTBa
«yeplblX AHP» CTOAb HEOOWYHbl ¢ TOYKH 3peHHs «31paBo-
ro cMhicfia», 4TO CMOPbi He YTHXAlOT M no ced nxedb. [lo
Hactosuee BpeMsa Jle6eap X-1 octaercAa JHLWb eXHHCTBEH-
HbiM O0BEKTOM CpeAHM I[BOMHHIX PEHTreHOBCKHX HCTOYHH-
KOB, Macca KOTOPOro 3HAaYHTe/NbHO NPEBOCXOAHT NpeaesbHO
BO3MOXHble MACCH HeliTPOHHbIX 3Be3n. OJHAKO He caeayeT
3a0wBaTh, YTO AKTHBHOE H3yueHHe 3THX OODBLEKTOB HaCUH-
ThIBAET BCero JMlIb HecKoAbko Jer, H OGamKauduee 6yay-
uiee PEHTreHOBCKONM ACTPOHOMHH BO3MOXHO CHHMET, HAKO-
Hel, COMHEHHA OTHOCHTENbHO CYILECTBOBAHHA <«YEePHBLIX
Ablp» B MpHpOIe.
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YBA)KAEMbBIA TOBAPHIILI

Penakuns  cepuit  «KOCMOHABTHKA, aCTPOHOMMA> mM3naTe beTRI
«3Hanle» NPOCHT BAC 3aNOMNHTL HACTOALLYI0 aHKETY. 3anoivHHVIo
ankeTy NpOCHM BHICWAATL no aapecy: 101835, Mockea, Uentp, llopan
naownans, A. 3/4, HanarenbcTso «3Hanues, perakmua cepun «Kocmo-
HaBTHKA, ACTPOHOMHAY.

Japatiee 61azodapum 3a npuc.aantsie oréerst

AHKETA

1. Mecto npoxuBaHHA (NOLTePKHYTD):

1) Mockna, 2) Jlennurpan, 3) crommua pecny6auxn, 4) 06.JacTHOi
uentp, 5) apyrue ropoaa, 6) paGounit noceaoK, 7) ceabcKam MecT-
noc1b, 8) npouee

1. Baw Bo3pacT (noRuepKHYTBL):

1) no 16 ner, 2) 17—22 roga, 3) 23—28°aqer, 4) 29—35 aser,
S) 36—50 ser, 6) crapwe 50 net
I1I. Kvo Bw (noauepkuytb):

1) wxoabnuk, 2) cvymenr, 3) paGoumit, 4) ywawniica T[TV,
5) caywawnh, 6) konxosnuk, 7) yunteab cpeaded wxoaw, §) npe-
nopapatens By3a, 9) uumenep, 10) Hayunwit paboruuk, 11) npouee
1V. Baiwe oGpazosanie (noauepKuyTL):

1) cpeance, 2) cneunaabHoe cpeaHee, 3) Heno.HOe Bricuiee,
4) BuLiCLWee
V. Ckonbko aer ol noAasiyerech Hawed JAuTepatypoii  (no.iwepk-
HYTb):

1) 1100, 2) no 2 aer, 3) Goablue 2 net, 4) npoyec
V1. Yto pac Goabwe nntepecyer (NOAYEPKHYTB):

1) acrponomisn, 2) KOCMOHaBRTHKA
VII, Moabayerecs au Bm (noguepruytn):

1) pekosennosannoft namm awieparypod, 2) apyroft anteparypoit
0 HHTepecyliel pac TeMaTHKe, 3) creUnanbHEMN XKYypnataun
VIIL. Xeitaere an Bw, 4ToGul Hawy Gpowtopw 6ulan  (NOASEPKHYTH)Y

1) Gonee nonyaspuwivn, 2) comepwann 6n Goavwe dortoryidud,
3) conepmany 6w 6Gonble CNPasoYHOro MaTepHaaa OG30PHOTO Xa-
faxrepu
X. Y7o sac Gonviue Bcero untepecyer B oGaactn acTponosmun (nom-
epKHYTL):

1) usyuenne Conuua n spaennfi, CBAIAHHHX € coaunedHoli axTuB-
HOCTLI0, 2) naywenue nonocepn M marnnrocdepr 3eman, 3) w3y
wenne naaner H Apyrux o6vekroB Coaeuuoll cuctemuw, 4) BONpOCH
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pamio- u pieatmocdeprofi actpoHoMuu. 5) nayueuie 3pe3n 1 CTpoeHus
nawen Tanantisy, 6) lccieaopaHile rajtakTHK, Kba’lapos 1l APYrux
0o0LeKTON  Dlera1akTu4eckoil actpouomui, 7) npoGaemMbl KOCMOJOTH,
8) npoutic acnexTul

X. Yvo pac Goabwe scero wuvepecyer B 06aaCTiH KOCMOHABTHKH (nog-
gepruyth):

1} sonpocw  Kocsuyeckoil TeXHUKI. 2) KOHKpeTiible MPOeKTH W
NPoOrpaMMbl OcpBoeltitf Kocmoca, 3) npolaeMul NHAOTHPYEMBIX MONETOB
# pafuTa yYeloseka B KocMmoce, 4) MPHKJIaAHOE 3HAYCHHE KOCMHHECKHX
Heene10naunl, S5) Ppe3yasLTaTh N3YYEHNA OKOAO3EMIOro TNpoCTpancTea,
6) pe3yauLTaTLl 13yYelNns U OCBOGHUA TMJAHeT M APYTiX o6bekTtoB Cos-
HEYlON CIICTeMB, 7) 1ICTOPUA KOCMOHABTHKM, 8§) Opranu3auus Kocmu-
Yeckitx 11ccae10Baunitll B APYriuX ctpanax, 9) npoune acnextul

Bawn moxedauna u KPHTHHECKHe 3aMmevauua o Gpowiopax cepun
«KocMoHaBTHKA, ACTPOHOMMHAD.

Hasoburte, nomanyiicta., atauboiee noHpasiiswiiecs BaM GpOLIOPH
Hauwei cepun 3a ucrekwfin 1975 roa.

1.

2

Huxoaad Heanosun WAKYPA

HERATPOHHbBIE 3BE34bl M «YEPHLIE I bIPbl»
B ABOHHbIX 3BE31HbBIX CUCTEMAX

Penaktop E. /0. Epmaros. OGnoxka JI. [1. Pomacenrko. Xynox. pepak-
top T. H. HoGpusorvuosa. Texu. peaaxktop T. @. Addapxanosa. Kop-
pektop A. A. IMysaxosa

A 10979, Hiaeke 2akaza G4297. Caano o naGop 16°X 1975 r. MNMoamicano K nevaTw
8/X11 1975 r ®opmat Oymari 81X 108!y, Bymara tTunorpadckan M {. Bym. a. 1.0
Neu. n. 20 Yea new a. 3.36. Ya.-ia. a4, 3,38 Tupawx 49200 3k3.  (laz2atenwcTBo
«3nannes. 101835 Moucxsa, Uentp, npoesn Cepona, z. 4 3akas 214, Tunorpadun
l!‘!lcecm;.vl:uoro oGurccrva «3nannes. Mocksa, Uentp, Howan na., &. 3/4.
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