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O6imas xapakrepucTuka paboThbl
AXTYyaJIEHOCTE TEMBI

Ipomno yxxe okouso 40 ner xkaK GBIIO OCO3HAHO, YTO IIaJEHYe BEIIECTBA
H8, KOMIAKTHBIY DENATHBHCTCKMA 00beKT (HeATDOHHYO 3BE3LY UMK
9epHYI0 ABIPY) IPUBOLWT K BEIJENEHHMIO OGOJNBIIOTO KOJHYECTBS SHEPIUH
Samymernnsi#t B 1970 r coyreuk Uhuru ¢ DeHTIEHOBCKUM JETEKTOPOM
Ha, 60pTy OTKPBIJI HECKOJIbKO COTEH DPEHTreHOBCKUX HCTOYHWKOB, 49acTh
I3 KOTOPHIX OKA3aJaCh JABOMHBIME, T€ CONEPXKaNH KPOME MCTOYHMKA
PEHTTEHOBCKOTO M3IydYeHHS €me N HOPMAJbHYI 3Be3ny Tak 6Biio
OKOHY&TEe/IFHO YCTAHOBJIEHO, YTO B IIPOIECCE SBOJIIONUKM TECHBIX JBOMHEIX
CHCTEM CYIeCTBYIOT a3k, BO BpeMs KOTOPBIX 607166 MaCCHBHAS 353118 YKe
IIPEBPATHUIACh B KOMIAKTHBIN DENATHBUCTCKUY OOBEKT, a BTOpas, MEHee
MAaCCHBHAA 3Be378, HAYAIS HHTEHCHBHO TEPATH Maccy Jimbo B BHIE BETpAE,
JIm60 IEpENOJHYB CBOIO HMOJIOCTH Porma YacTh TepsieMoil MACCH [iepeTekaeT
(axxpepyer) Ha KOMIAKTHBIS O0HEKT

M3-3a opOuTasbHOTO ABIDKEHHS GKKDEHUpyeMOe BeriecTBO o6ianaerT
3HAMUTEJBHBIM YIIOBEIM MOMEHTOM X (DOPMUPYET BOKDPYT KOMIIAKTHOIO
00beKTa, TEOMEeTPWIECKH TOHKHMM aKKPEUMOHHBIA [HCK, BEIIeCTBO B
KOTOPOM BPAIIAETCI €O CKOPOCTBIO, GIM3KON K KEIIEPOBCKOH, W IO TYro
3aKpyUeHHON crupanu ngpelicdyer k meHTpy 6raromapsd TypOyJeHTHOM
BSI3KOCTH '1EOpHS TaKuX 8KKPEIMOHHLIX JUCKOB ObLIa IOCTPOeHS, B paboTax
Makypsr (1972) u Hlaxyper u Cromsesa (1973, 1976) [lompasku K
Teopuw 38 cder 3HdekToB 00LIeH TEOPHH OTHOCKHTEIbHOCTH BrepBbie OhiIu
paccmoTpers! B pabore Hosukosa i Topra (1973)

IIpumepHO B 9TO ke BpeMs "OTKDPBLIKCH [1a38" HA JABHO W3BECTHHIN
KJiacC IIepEeMEHHBIX 3B€3 [ ~ KaTaKJIIM3MAYeCKHEe, MU B3DLIBHEIE IIEpEMEHHbIE
3Be3ab! DBEBIIO 0CO3HEHO, YTO 3T0 Te Ke TECHBIE NBOUHBIE CHCTEMBI C
[IePETEKaHIEM BEIIEeCTRa, TObKO KOMIGKTHLIM O0'bEKTOM SBJIsieTcsl Oembil
xapnux [TosTOMY MaxcHMyM H3/IyIeHUs KATAKIA3MUICCKUX [ePEMEHHRIX
BBICOKO# CBETHMOCTH ¢ OITHYECKH TOJCTRIMH AKKDEUHOHHBIMA IHMCKAME
[PUXCOWTCH HS YABTPaUONeTOBRIH AHATA30H ClIeKTDa,

B Hacrofimee BpeMs KaYeCTBERHO W KOJUYECTBEHHO (B cMbicie obuiel
SHEPTeTHUKH) HMPOLECChl, IPOUCKOMIINE IPH aKKPEIUH BEIECTBa B TeCHBIX
ABOMHBIX CHCTEMAX JOCTATOYHO XOPOIIO HMOHSTH HacTymma CHeZyioulmi
STAIl WCCHEZOBaHMY 9THX OOLEKTOB, B TEYEHHE KOTOPOIO HAYYHOMY



COOOIIECTBY INPENCTOUT HAYINTHCH [NETAIBHO MOIEAHPOBATH CIIEKTPHI
VBJIyYeHUST TECHBIX JBOMHBEIX CHCTEM Y ONDPEReNsSTh 10 HabmomaeMbIM
ciekTpaMm ux GYHIAMEHTANbHBIE HaPaMeTphl, MOHOOHO TOMY, K&K 9TO
LenaeTcd JJid  OOBIYHBIX 3Be3]] PasBuTHE TEXHVKH PEHTTCHOBCKAX
HaOIIONEHYY [O3BOJAET HAJESThCH Ha NOJIyYeHHE B HeNAJICKOM Oyayliem
PEHTTEHOBCKMX CHEeKTPOB C XOPOIINM paspermieHHeM M OTHOIISHHeM
curnan/imym Yrxe cefidac DEHTTEHOBCKUH TENECKOI, YCTAHOBICHHEIR HA
opburtasnpHO# obGcepsaropum Chandra crocoben MONy4aThb CHEKTDPHEI C
paspentenvem AE/E ~ 1000

Bronme ecrecTBeHHO, YTO IJIA MOIE/IMPOBAHHS CIIEKTDPOB W3JyYEHWT
AKKDEIMOHHBIX I[IOTOKOB, @O Kpa#Heidl Mepe, ONTWYECKU TOJCTBIX,
HeoOXOAUMO MCIOJB30BATh METOME, IPUMEHAEMEIe [IPXA pacderax Mozesel
aTMmocdep 1 CIeKTPOB U3JIyderus 06bTHEIX 3Be3% (cM Hampumep Muxamac
1982), MommuIMpOBaB KX IPUMEHITENLHO K PACCMATPUBACMBIM 00HEKTAM

KpaTko paccMOTpuM nmpoliecesl, TPUBOASAIINE K BELISICHIIO SHePIIH 1Y
aKKpeIlWK BelliecTBa Ha KOMIAKTHBIM o0bexT Ilpexxie Bcero, HeoOxomuMo
OTMETHTb, YTO CyIIECTBYeT B8 IPHMHIMINAJIBHO DASIUIYHBIX (DUSUIECKHX
npouecca, TPUBONAIIEX K BEIIENISHUIO SHEPIUY B TECHBIX IBOMHBIX CUCTEMAX
C akxpenmei

1) Hzayuenue npu evidesenuy 2pasumayuonioll NOMeHyuassHol
oHepeuu eunadarouiezo sewecmea B mpocreiiiueM cilydae pajuaibHONO
[I3JIeHAS TPABUTAINOHHAS MOTEHIUAIbHA SHEPIUs IJaI0mIero BEIecTBa
[EpEXOIUT B KWHETHYECKYI0, TaK 4TO BeIIECTBO Iepel IaJeHHEM Ha
[I0BEPXHOCTh KOMIGKTHOIO OOBLEKTa pasroHAETCS BIUIOTH OO BTOPOR
KocMEryeckoit ckopocTw [lociie yzapa o mOBEpXHOCTH MPAKTUIECKH BC
€r0 KUHETUECKas YHEPrHd NEPEXOAHUT B TeIN0 (BHYTDEHHIOK SHEPTHIO) U
H3IIy4daeTcs

B peanpHEIX [HBOMHBIX CcHCTEMaX paJARaNbHOE IajieHHe BeIlecTBa
OCYIIECTBJIAETCH JHUIL [IPH HAJIKHYUM CHJILHOIO MATHATHODO HOJAA Y
KOMITAKTHOTO 06’beKTa, KOTOPOe PaspyIiaeT JUcK Ha paimyce Anppera (vme
CPaBHMBaeTCsl MAHWTHOE JAaBJIEHNE B JUHAMUYIECKOE JaB/IeHHe BEllecTsa B
qwcke) Ilociie 3T0r0 paayyca BeIeCTBO IBUKETCS [10 MArHUTHBIM CHJIOBBIM
JIVHUSM ¥ OPAKTUYECKU DPAJUAibHO BBIIAJAST HA [OBEPXHOCTD BOIMSH
MATHUTHBIX [IOJIFOCOB BOJ3M HOBEPXHOCTY HOCIe PPOHTS YOAPHOR BOJIHEL
dopMupyeTcss aKKPEMUOHHAS KOJOHKA, B KOTOPOX HArpeTOe BEINEeCTBO,
OXJIAK FAACH, 0CeHaeT Ha, MOBEPXHOCTL KOMIAKTHOTO O0bEKTa B I03BYKOBOM



pexxume Temreparypa B 9T0H KojMcHkKe OApSKa K BHPHAALHON AHNIL B
CITyIae MArHATHEIX GelIbIX KapaukoB (ONIpE! B HpOMEeKyTOIHbIE IOAAPET),
TEK KaK BNa3Ma B DTOM CIyUae OCTAeTCH ONTHIECKH TOHKOH

B cnyyse cnaforo MarBHTHODO LOJNS  KOMIOAKTHOTO OOBeKTa
AKKPOIAOHHB JIMCK [POCTHPASTCs BIJIOTH A0 €0 [FOBEPXHOCTH, H
SHEPIYS. B JMCKE BRITENSETCHd M BBICBEUMBACTCA IIOCTEeHHD, Ha BCex
PANEYCAX AKKPEIHOHHOTO HHCka MaKcuMyM SHEPIOBLITEIeHHS HAXORATCA
86y BHyTpEeHHER TDAHANL! HUCKS S¢pPeKTHBHOCTE SHEPTOBLIISICHILE
B JHCKE £ HOBOMBHC BHICOKA, £ ~ { 1 IIA aKKPEIHOHHEIX HUCKOB BOKPYT
HERTPORELIX 3B€3], ¥ YSPHBIX AP, # £ ~ 1074 171l aKKPeNHOHHEIX JHCKOB
BOKDYT GeJIBIX KADIHKOD

Hpn axkpenus ua HelTpomHylo 3pezny wiw Oenpii Kapmuk co
cnabpyi MATHETHRIM IOJEM KKDEHNHOHHEIN JHCK NPOCTHPASTCH BILIOTH
J0 M0BEPXHOCTE KOMUAKTHOTO ofheKTa, ero BewieceTso ApisKercd BOmMsy
IIOBEPAHOCTH € KENJIEPOBCKOHA CKOPOCTEIC ¥ NOJDKHO HOTEPSTE HSOBITOTHY)
KMHETHYECKYI0 SHEDFUIo, MTPEXKAE 96M BBINACTE HA KOMOAKTHBIM 0GLEKT
Dra KUHETHHECKSS SHEPTHST [ePeXONMT B TEIJIO M H3Iydaetcd OJaronaps
TPEHHIO BelliecTBA IMCKA 0 KOMIAKTHRIM ofpexT [Ipe sToM Bbigensercs
IPAKTHYECKH CTOABKO JK€ DHEDIHM {3Ta BelMUYMHA SABMCHT TAK)Ke OT
CKOPOCTH BPAIIeHHA KOMIIRKTHOIC 00LEKTa), KK ¥ B 8KKPEIHOHHOM JXCKE
Taxof mepexomEbIf cACH MEKAY AKKDELHOHHBIM JUCKOM K KOMHAaKTHOR
3BE3A0M HOCHT HR3BAHHEE HOTPARAHEHONO (08 TaKrHe MOrpandisLne cROR, o
BCell BHIEMOCTH, A8i0T 3HaYHTENLHRY BKJSH B PeATTEHOBCKOE ANYICHHE
MAJOMACCHBHEIX DEeHTPeHOBCKIN HCTOYHEKOB BBICOKOM CBETHMOCTH H
B MAPKOE PEHTTEHOBCKOE MITyUeHHEe HEKOTODBIX KATAKIMIMHIECKEX
NepeMEeHHBIX B BLICOKOM (SpKOM) cocromunu {sampumep, SS Jlefens}

CrenoBarensHO, IPEBATALHOHEAS HOTeHIHANBHAS BHEPTHA
BKKPEOUDYEMOTY BEISCTBA MOPKET BLIUENSTRCA B TpeX PasiuIHEIX
CTDYKTYDPaX - AKKPENHOHHOM HUCKe, TOrPAHMIHOM CNOE ¥ 8KKPelBEOHHGH
KOJIOHKe

2) Tepmondeproe zopenue eeujecnon wa NOBCPTHOCTIU KOMRAKIMNGED
obsexma

B pesynpreTe akxpennM HE IOBEPXHOCTH KOMIAKTHOIO OGbHEKRTR
CKAILIEBAETCA BeUIecTRo, 0bpasyd ofonoyky, Goraryio somopoaom [lo mepe
HOKOIUIEHYS BEMECTB: B O0ONOUKE BOSHMKAIT YCHOBHA (IIOBODXHOCTHAS
nnoTROCTE  ofomouky pomxea bmte ~ 108 — 109 r/em®) nns ero



TEPMOSIEPHOr0 TOPEHHS, YTO MOMKET [IPHBECTH K TEPMOSIEPHOMY B3DLIBY
CKOIUBIIEroCs BEMIECTBa 1Ipu JOoCTATOYHO BHICOKOM TEMIIe AKKDEITHN TAK0e
ropeHune MOXeT OBITh KB&3WUCTAIMOHADHBIM, KAK B CJIOEBOM HCTOUHHKE
IIPO3BOMIONHOHMPOBABITIX 3BE3

CpaprnM 5GDEXTUBHOCTS SHEPIOBBINENCHAS IPH AKKDPEImd B OpH
TePMOSJIEpHOM TOpeHmY, paBHyi0 € ~ 0007 npu roperwr BOZOPOIA, ¥
€ ~ 0001 - 0 002 npu ropeuny reqmuss OkaselBaercs, 9T0 3P dheKTUBHOCTD
SHEPIOBBLIIEJICHU IIPU AUCKOBOH aKKpeIWK Ha HeHTDOHHYIO 3Be3Iy IOYTH
H3 2 popsigKa BRI, YeM [IPM TepPMOSLEDHOM TOPEHHH BHIIABIIEro
BemiecTBa B 710 ke BpeMs, 9DQPEKTEBHOCTD AKKPeUWH HA Oesbli
Kapiuk B 10-30 pas membplne, weM [pu TepMosmepHom ropenunm OTcroms
CleSyeT BBIBOJ|, YTO IIPM BLICOKOM TEMIE AKKPEUWH, MOCTATOYHOM s
CTAIMOHAPHOr0 TepMogaeproro roperus (M > 107"Mq/rox mns Gemprx
KApIWKOB) SHEPrOBBIIENEHNE 34 CYeT TepMOSIEPHBIX peaxumuit 6ymeT
IpeHebPEsKUMO MAaJI0 [/ HeHTPOHHBIX 3Be€3H, M OyZeT OnpelesisTh
IHEPTeTHKY TECHON NBOMHON CHCTEMBl B Cliydae OelibIX KapiukoB laxwe
TeCHble ABOHHBIE CHCTEMEL ¢ OeILIMU KaPIIUKAMIY, HA [IOBEPXHOCTH KOTOPBIX
IPOUCKOLUT KBa3UCTALMOHADHOE TEPMOsiEPHOe TOPEHWe BOJOPOJS,
BO3MOKHO, HAOJIIOJAI0TCH KK CBEPXMATKIE DEHTTeHOBCKHE HCTOTHAKA

Ilpg MeHbIIMX TeMUIAX aKKpelus TopeHHe OyleT B3DPBIBHEIM,
KBa3HIEPHOLMYECKH [IOBTOPSIOMIMMCSH [0 MEDE HAKOILIEHMS KPUTHIeCKOR
Macchl ‘TaKwe TepMOSjepHbIe B3pBHIBHI  (DUKCHDPYIOTCS B  TECHBIX
JBOMHBIX cHCTeMaX C HeHTDOHHBIMM BBE3JAMHA X OTHOCHTENBHO HIFSKHM
remrom axxpenmm (M~ 107°Mp/ron) kak peHTreHOBCKWE BCIBIIIKE
JINTeIBHOCTRIO  Okojo 10  cexyHZA, Opw KOTOPBIX pPEHTIeHOBCKU
mOoTOK BospacraeT npuMmepuo B 10 pa3  Takwe HCTOYHHKH HOCHT
HABBAHIE BCIBIXMBAIOMINX DPEHTIeHOBCKUX HMCTOYHWUKOB WIH GapcTepoB
TepMosizieprble  B3pEIBEI HA [OBEPXHOCTH OelibIX KAPJIEKOB XODOIIO
W3BECTHB! KOK BCIIBIUIKE HOBBIX X ITOBTOPHKIX HOBbIX 38€37 Ilpu aToMm mx
SIPKOCTD YBEIMYUBAETCS B THICAYIY Da3

VIuTepecHO OTMETHThL, WTO BCILINKY B CHCTEMSX C KOMIIBKTHBIME
00beKTaAMH MOTYT BO3HMK&Tb ¥ BCJIEINCTBHE M3MEHEHHS TEMIa AKKpeIuh
Ha HEro u3-33 MWOHM3aLUOHHON HEyCTOMYMBOCTH BHeHMX ofjacreit
AKKDEIMOHMHOIO [IWMCKA, IIe BOJOPOJ, HKOHW30BAH JHIOLE YACTHYHO
[lpu srOM HabOLaeTcad TMpPAMO [POTHBONOJOKHAS KapTHHE (IO
CPABHEHHUIO C TEPMOSNEPHLIMY BCIIBIIIKAMY) IJIS CHCTEM C HeHTPOHHBIMHE



3B5esTAME WIW HepHBIME FRIDAMH, H ¢ OeibIMH KapiHKaMy BCIRILKE
B KATAKIRMUYECKHX NEPEMEEEBIX HE OFCHL BSHAMATENBHM (APKOCTH
VBEIUYURBAETCS B HECKGJIBKO HECATKOR D&3) M TAKWE CHCTEMBE! HOCAT
HE3BAHIe KAPIMKOBBIX HOBBIX 3B€SH, B TO BPEMT KAK [JIA PEHTICHOBCKIX
EBOHHEIX CBETHMOGCTE B NOJOOHOH BCMEINKE VBENUUMBAATCH B THICAYH DPas,
H T&KuEe ABJNEHUA HOCAT HAZBAHYE PEHTTEHOBCKUX HOBBIX 3Be3J (MArKue
DOHTIEHOBCKYE TPAHIHEHTDI )

Teoperuyeckoe MOZENHPOBAHNS COSKTROR UBNYYHUT B KPUBLX Crecks
KAYeCTBEHHD ONWCAHERIX BRI 00HLeKT0B JO/PKHO LOMCYL B PEIIeHUH
DAL BAXKHEDX 38189 1Ipexxme Beero, 310 MOATBEpIKACHES [PaBUNLHOCTE
HAIINX IpencTasienuit 0 IPOMCXOJAMUK Nporeccex. 10N U3 cpABHeHHS
PAacCUMTaHHLIX H HAO/MORBSMEIX CHEKTPOB OKASHIBASTCH BOIMOMKHBIM
OIPeNeTUT IapaMeTPhl KOMIAKTERX O heKToB

Hapfonee axTyansHOH B HACTOZIIES BpeMs IDEIcTaBsseTes npobieMs
oIpefesieEds MACC W PAJRYCoB EOHTPOHHBIX 3Be3Z, IIMOTHOCTE BEMECTES
B HY USHTPaASLHEIX 0bmacTax Dpesblmiser suepHyrs CroficTEa Beinecrsa
IpY TAKUX YCHOBHSX, BHDaKAeMEle Yepe3 CBA3L MOKIY LaBleHNeM
M OJOTHOCTBEIO {YPABHEHHE COCTOSNHWA) HEBOGMOMKHO  YCTRHOBHIDL
IKCOEPUMEHTAMBHO B HACTOAINEe BPeMd CYIIECTBYET IEABIA CIIEKTD
TEODETHUECKNX YPABHERAN COCTONHES BEMECTBS B HEAPaX HeHTPOHHEIX
3Be37, 0T CaMbLX IPOCTRX J0 SK30THIECKHX, PACCMATDHBAICIIIY, BOSMOXKHOE
ofpasoBaENe B TaKMX YOIOBHSX THMKEJIBX YACTHEN -~ IHmepoHoB He
HCKIFOYEH IIePEeXCl BEIUeCTBa B KBOPKOBOE COCTOAHME, KOLAS KBapKu
lepecTaioT OBITE CEBS38HELIMH B ANDOHAX H CTAHOBATCE CBOCONHEIME
(cTpalHEle WM KBADKOBEIE 3Be3el) Kadkfoe U3 TAKHX TEOPSTAYECKUX
ypasHeHull COCTOSHWS TIPEACKA3LIBART CBOK 38BHCAMOCTE MACCA-PALyyC
[ HERTDOHHBIX 3Be3H [105TOMY OZHOBPEMEHH0O ONDPEJETeHe MACCHl H
paanyca Kakoh-inbo HEeRTPORHON 3Be37H IOIBOMUT eCld U HE OIPSNeInTh
TOYHO, T0 XOT4 Obl OUPAENYATE BRIOOD MEXIY BOSMOKHEIME YpPaBHEHUIMH
cocTogeEd. Bce HeWTDOHEBIE SBE3LBl - DAJIMONYIBCADEl B NBOKEEIX
CHCTeMAaX, AJE KOTODPELX BOSMOXKHO TOMHOE H3MEDEHHE MAaCcC, MMEIOT Macchl,
Aocraroyne Ommskme K 14 Mo D710 jger ocHOBaHWE HBJEATHCH, UTO
BOABHIMHCTEO HeHTPOHHLIX 38e3% UMEIOT Macest, fnuskue k oTolt [losromy
JaKe OrpayideHwe oTEOmeHws M/R zia HEWTPOHHHWIX 3Be3h JaeT
sHAIMMYIO HHpopMaitkro of wx pagmycax OIHIM U3 BO3MOMKEEIX Citocofos
noAyHHTs orHomenne M/R GBAferTcs WIYICHHS CHOKTDOB NOTPAHUYHBIX



CJIOEB B MOIEGNH CJIOf PACTEKAHNA HE& IIOBEPXHOCTH HeHTpOHHON 3Be3IpI
Pe3ynbTaThl TAKOIO HCCIENOBAHES IPECTABJICHEl B IUCCEPTAIAY

Bryrpennee crpoeHme 0enpiX KapiuKOB XOpPOIIO W3BECTHO, HO
ONpefigfieHe KX IapaMeTPoB nMeeT OOJLINOe 3HAYEHWE IJisl MOHWMAHUS
KOHCYHBIX CToful SBOJIOUME 3Be3n, Bce Genmle Kapimku 06Pa30BAJIHCE,
B KOHEYHOM C9YeTe, M3 3BE3J IVIABHOM IIOCJAeNOBATENLHOCTH [10sTOMY
BAXKHO 3HATH PACIIpeereHre OesIbiX KAPIHKOB 110 Ma.CccaM JJIS TOro, To0b!
[OHATH, YEM OTJIMYAIOTCH OeJible KAPMAWKY B TECHBIX INBOKHBIX CHCTEMaX
OT OOMHOYHBIX OEJIBIX KapJMKOB, M UeM OTIMYAIOTCs Oefble KapJIMKM C
CUJIBHBIM MarHWTHBIM IIOJieM OT OeNbIX KapiuKop 0e3 MartHuTHoro moid B
KOHEYHOM WTOTE 9TO IOIBOMWUT CHENAThH BRIBOIEI 00 MX IPOMCXOXIEHUN 1
YTOUHUTH TEOPHK) 3BE3MHON 9BOIIONUI

JIs CBEDXMSTKUX PpEeHTIeHOBCKAX MCTOYHKKOB ONpENeeHre MAace
W DafuycoB TopaAuux OeJEIX KADJMKOB BAaXKHO BIBO¥He Bo-mepBhIX,
3T0 II03BOJAT NPOBEPHTH NPABUJIBHOCTD MOIENM TAKHX HCTOYHUKOB H
OUpPEeNe/MTb MX SBOJIOLMOHHBIA craryc B 4dacTHOCTH, BaXkeH BOUPOC O
TOM, SIBJIFIOTCS JIE Denbie KapAuKd B CBEPXMATKYX HCTOYHHKAX MOJOHbIMA
¥ TopsuAME (C BBICOKOH BHYTPEHHEH TeMIlepaTypos) oObexTamu, WA
TEPMOSIEPHOE TOpeHre HNPOUCKOAUT HO MOBEPXHOCTH OCTBIBIINX OeIbIx
KapiuKOB Bo-BTODBIX, CBEPXMATKHE PEHTTEHOBCKAE NCTOYHUKY ABJISIOTCH
KaHAMAaTaMy B IIpelamecTseHruky cBepxuosbrx Tuma SNIla IHosromy
BAXKHO B3HATH PpACHpEJe/ieHre [0 MaccaM OeJbIX KapAWKOB B 9THX
HCTOUHVKAX [Jf OLEHKHA TOrO, KaKas KX 4YaCTh MOXKeT HAKOIHTh
JOCTATOYHOE KOJIMICCTBO MACCHI, YTOOR! IIPEBBICHTD IIpenes JaHnpaceKapa

WaeTpyMeHTHl peHTreHoBCKIX ofcepBaropuii, paloTotomyX B MSATKOM
nmanasore crektpa 40 — 100 A, B wactmocTw Chandra, xaJmGpyoTcs
B TOM YHCIE ¥ [0 USAYYEHWIO OIWHOYHBIX TOPHYNX BOZOPOLHBIX
felbIX KapiuKOB B rociezEve oAbl IOSBWJIMCE YKA&3AHWSA Ha TO,
YTO CHOEeKTP TaKuxX OejbIX KAPIWKOB MOKeT OBITh MCKEXKeH IIOJ
BusHEeM 3¢ hexTa KoMnToHS IIpy paccesHuu Ha cBOGOLHBIX SJIEKTPOHAX
TlosTOMY BAXKHO IIyTEM TOYHBIX PACUYETOB MPOBEPUTH 9TO IPEIOIIOXKeHNe,
4T06K OATBEPIUTE WK TOIBEPTHYTh COMHEHWIO TOYHOCTH KaJMOpPOBKU
MHCTPYMEHTOB PEHTTEHOBCKUX OOCEpBATOPUH B MATKOM DEHTT'CHOBCKOM
JUAIA30HE

XoTst ompelneneHre [APaMETPOB WEpPHBIX JABIp TakKe BaXkKHO,
NpH  MOIENUPOBAHUM W3JIydeHWs aKKDPEIMOHHBIX MAHCKOB Ha IepBbil



IJaH BBIXOOUT I[POBEPKS HPABHABHOCTH ¥ YTOYHEHWE  HANIHX
npefcTeBNieHrd 0 (QUBKKe ANCKOBON aKKPEIWH 3IeCh MOXKHO BBIIEIHTh
IBa acnekrs CTaHIapTHas Teopus JAHCKOBON aKKpeIMy SBJISeTCs
apaMeTpUYecKot, TEeH30p BASKMX HANDOKEHWHA B BelECTBE [TUCKA
CYMTALTCS IPONIOPIHOHANLHBIM JABICHHIO B JUcKe (IIOJHOMY WM ra30BOMY,
B 38BHCHMOCTH OT BapuaHToB), Wiy = aP IlostoMy ompenernerwe u3
HaOJIONEHH IapaMeTpa ¢ Kpaitne HeoOXOAMMO, IIOCKOJBKY IO3BOJIAT
IIPOBEPHTE TEOPHH, BHIBOAAIINE BA3KOCTD B IUCKe i3 IepBhIX TpUHIUIIOB",
B YACTHOCTH MEXaHW3M MATHWTO-DOTAUMOHHOK HeycroiumBocTH (BasGyc
u Xoynu 1991) Kpome Toro, HaGMIONEHUSIME YCTAHOBIEHO, ITO TOJIIAHA
BHENIHHX YacTell aKKPEeUHOHHBIX OUCKOB B DPAME CUCTEM B HECKOJLKO pa3
foNbine, YeM 9T0 CleyeT W3 CTaHIapTHON Teopmw I[losToMy Heo6XOZMMO
HOHTY JONONHATENHHLIE NOKABATENLCTBA STOMY (GaxKTy H NOINBITATHCH
VICCJIE/[0BATH BO3MOXKHBIE IPHYMHBI TaKOTO YTOJINEHUS UCKOB

ITess paboTbr

OcroBHO# menblo paboTnl 6blra pPa3pafoTka METOIOB MOLEIUDOBAHL
CIEKTPOB WBIYYEeHHS ONTHYECKW TOJNCTHIX AKKDEUOHHBIX Te4eRuil Ha
KOMIAKTHBIE DENSITHBUCTCKIE 00LEKTEI Ha OCHOBE METOIOB U IIPOTPaMMEHBIX
KOMILIGKCOB, HpUMEHTEMbIX DM MOJGIMPOBAHUYW aTMOc(ED 3Be3x
C nomompo paspabOTaHHBIX METONOB BEIYUCISIMCE TEOPETIYECKME
CHEKTPHl W3JIyYeHWS AKKPENMOHHBIX MOTOKOB HO KOMUOAKTHEIE OOBEKTHI
H CPABHMBAJIACH, C HaONIONAEMBIMY CIHEKTPAMH 3TUX O0bEeKTOB TO
FIO3BOJIAJIO OTPEAETUTS DAL OCHOBHBIX IAPAMETPOB KOMIAKTHBIX O0LEKTOB,
TeKHX KaK Macca, pasMepel, ¥ T4 Vcnonp3oBaHre paspaboTaHHBIX
MEeTOJ08 TIO3BOJIUIIO UCCASNOBATE HOBLIE (DUBHYECKHE IPOIECCH] U SIBJICHNS,
IIPOVICXOISINTAE B @KKPENWOHHBIX TEUEHUAX (B 9aCTHOCTH, SDPEKTHBHOE
YTONIEHVe BHEINHWX YacTel AKKPEIMOHHEX IMCKOB 38 CYeT BHEIIHero
06Ty SeHus)

Hayunag HoBu3HA pabOTHL
1 Oumnpenenenst  abdexTrsEEe  Temueparyps! 10  cBepxXMArKuX

DEHTTEHOBCKAX HMCTOUHHKOB [0 ONAHKETUPOBSHHBIM  MOZJE/IAM
arMmocdep ropayrx 6elLIX KapIuKOR
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Onpenenensl MacCHl ¥ DONUYCHl 7 TOPSYMX OeNBIX KapJHKOB
B CBEPXMHAIKMX PEHTTCHOBCKUX UHCTOYHHKAX C MUCIONL30BaHUEM
TMarpaMMEl "TeMIepaTyps - CBeTUMOCT:"

Omnpenenensr napamerpsl armocdep (Teg u log g) Tpex cBepxMarkux
HCTOYHHKOB, OTKDBITEIX 06cepBaTopuelt Chandra B ranaktuke M81

P 83p3,60Ta,H MeTox pacdersa CIeKTpOB CJIOeB DPacCTEKaHWd He
IIOBEPXHOCTH HeUTPOHHBIX 3Be3n ¢ yderoM 3ddextor OTO m
paccypTaHa CeTKa CIeKTPOB CJIOEB pacTeKaHMud JJid Pa3JidvHBIX Macc
H PRJAUYCOB HEHTPOHHBIX 3BE3]]

Ormpernenens IIofoca JONYCTHMBIX BHAYEHNWH Macc ¥ DPagUycoB
HEHTPOHHEIX 3BE3Jl M3 CPABHEHUA TEOPETHYECKUX CUEKTPOB CJIOEB
PacTeKaHUS U HaOMOZAESMEIX PEHTIEHOBCKMX CIEKTPOB IOrPaHUYHEIX
CJI0EB B MAaJIOMaCCHBHBIX JBOMHBIX PEHTICHOBCKMX HCTOHHMKaX
BBICOKOH CBETHUMOCTH

IToxasaHo, 4TO JIOKAJBbHBIE MOIENM aTMOCKEp ONTHYECKH TOJCTHIX
AKKPE[HOHHEIX (-J¥UCKOB Mo OTIWYSIOTCH OT arMocdep 3Be3[, C
TAKUM¥Y XKe Lo ¥ 10g ¢ HA MOBEPXHOCTH

IToxasarmo, 9TO pEHTIEHOBCKHE CHEKTPH! S(PGMEKTHBHO ONTHYECKH
TOHKHUX BHYTPeHHEHX oONacTell aKKDEUMOHHBIX [AHCKOB BBICOKOR
CBETVMOCTH BOKDPYL' CBEPXMACCHBHBIX YEPHBIX JbIP CHOCOOHEI OMHCATE
HafJMIO[aeMBle PeHTIEHOBCKYE CHEKTPhl AKTUBHBEIX SJED TAJAKTHK X
KBa3apOB

Pazpaborar  Merom — pacieroB  a0COPOIMOHHLIX  CIIEKTPOB
caMO0bIyIaeMBIX AKKPEINOHHEIX AWCKOB B PEHTTEHOBCKMX HOBBIX
3Be3ax [[OKa3aHO, IT0 a6COPOIHOHERIE KOMIOHEHTE! DATbMEPOBCKIX
JIFHYE BOOOPOJa HOJDKHBI Hab/IoaThed P HUSKOA OTHOCHTENIHHON
CBETHMOCTY JICKA,

PaspaoTan Meron pacueTa ONTHYECKEX UM  DPEHTTCHOBCKUX
KpUBHIX OJiecKs, DEHTI€HOBCKWX HOBBIX 3BE3Z HA OCHOBE TEOpHH
HecTaIFoHapHOR AucKoBol axkperuu Jlunmyrosodl u Ilaxyps: (2000,
2002) ¢ ygerom camoobiyuenud u sdhdexros OTO

Vs cpaBreHus: HaOMIORAEMBIX KPUBBIX OJiecKa PEHTICHOBCKHX HOBBIX
Enmuropora 1975 r u Myxu 1991 © ¢ TEOPETHIECKMMH IIOJIYIEHbI
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GIEHKY 3HaveHysA napamerpa Keppe a pos wepusix gpip (~ 03-08 ¢
< (1 2 cOOTBETCTBERHO] K BEAHGHHE] TAPAMETDA, (¢ HJI8 aKKPSEUOHERIX
auckos (06- 0981 04- C5) B orux cucremax

i1 @iokazano, O MHOTOKPaTHOE HEp ey eEne MATKOT'O
PEHTPEHOBCKOI0 U3IYHUEHHS MEXKIY ONTHYECKW TONCTRIME obaakaMui
H8J AKKPEIHCHHBIM JAHCKOM B CBEDXMSATKAX — DEHTTeHOBCKUX
HCTOMHUKAX CHOCOOHO B HECKONBKO Pad yBelIMUHTh phekTHBHOCTD
er0 nepepaloTKy B OMTHSECKOe /Iy IeHVe

12 Onpeznenensl Macesl 14 GesibiX KADIMKOB B HPOMEXYTOUHELX [OMAPAX

¢ MCTIOJIL30BAHMEM CHEKTPOB B JKECTKOM DEHTTEHOBCKOM AMAIA30HE,
noxyuennnx obcepsaroprsmu RXTE/HEXTE u INTEGRAL

JoCTOBEPHOCTE IONYIeHHRX Pe3YALTATUB.

PaspaBoraHEDie  IpOrpAMMEBIE KOMILTEKCE AA  MOARNMPOBAHHA
arMochep FOPATAX 383 TECTHPOBAIINCE ILyTEM CPABHEHHNS C DESYALTATAME
PACUeTOB APYTYX ARTOPOB, B 9ACTHOCTH, ¢ MoJesaMu Kypyna u yas Sensix
KapiuKeB - ¢ Mozensuu T Payxa (YEusepcurer r Tobubresa, lepyanis)

Meromuka pacdeTos Mofetel armocgep ¢ yaerom adexra Komorona
TACTHPOBANACE TYTEM CPABHEHHAA C DE3YNRTATAMYA DacieTos arMocdep
BCIBIXMBAIONIMX HEUTDOHHBIX 3BE37 - DapeTepos, BRUTOIHEHHBIX [0
Ma,neam {Komeprnkosexuit nentp, Bapmasa, Honeuia) Bausmve sgpdexts
KoMITOES, HE CHEKTPHl BOGOPOMHBIX GENLIX KADNUKOE DaCCYUMTHIBAJIOCH
HEZARHCHMO C [IOMOHMEIC IPOTDaMMHBN KOMINEKCOB aBTopa ¢ Ma\neﬂ

PesyanTarhl  BIUNPOKCHMAIIE CIEKTPOB CBEPKMATKUX WCTOYEMKOB
CPABHMBAJIKCH ¢ Pe3yJIbTATaME JPYTUX ABTOPOB [loNydensble MAacch
BeJIBIX KAPIMKOB AJis TRPOMEMKYTOYHEX [OJAPOB CPABEHBANIICE ¢ MaCCAMA,
HOMIyYeHEEIMA HPYTAMHE BBTOPBMH TeM & METCNOM, HO TOJBKe II0
OTHOCUTENILHO MATKOH YACTH DEHTICHOBCKOro crekTpe (3-20 koB)

Merog pacuers KpuBHIX BJeCKa PEHTIeHOBCKEX HOBLIX TECTHDOBATICS
da Merope pacteroR Goz yuera osddexror OTO u camoobmydenud,
pazpaboraraoit Jlumynoso# g [Tlakypo# (2002)

Be Beex cmyuasx, KorAa 9T0 OBLIO BOSMOZKHO, DE3YALTATE! PacdeToB
CRABHHMBANHACE ¢ TOCTYIHBME 2HAANTHYECKHMEA MODSNAMI
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Hayumas, npakTuvdecKas ¥ MeTOAWYIECKas [IEeHHOCTL paboTh

B nuccepramuu paccuuTaEhl CHEKTPH! U3JIYYEHVS CIOEB PACTEKAHWS
H8 IIOBEDXHOCTM HeWUTDOHHLIX 3BE3h ¥ TOMYYEHO OTPaHMYCHHE HA
orromernue M/R nns HelTPOHHBIX 3BE3], W3 CPABHEHWS TEOPeTHIECKHX
CIIEKTPOB ¢ HabJIOLaeMBIME PEHTTeHOBCKEMY CIEKTPAMN IIOTPAHUYHBIX
CIIOEB B MAJIOMACCUBHBIX DEHTI'CHOBCKUX IBONHBIX BLICOKON CBETHMOCTE.
Homy4ennoe orpaHWYeHMe [IO3BOJIFET CHENATH BBHIBOM, UTO yDaBHEHHE
COCTOAHWSA BEIECTBA B HeAPAaX HeUTDOHHBIX 3Be3.1 ABJSICTCS XKECTKIM, & 3TO
CBHIETENBCTBYET IPOTHUB CYINECTBOBAHWA CTPAHHLIX (KBapKOBBHIX) 3BE3L
Sror BEIBOJ BMeeT B0MbIIoe HaydHOE BHaYeHNe s (DUBUKH CBEPXILIOTHOrO
COCTOSIHHSA MATEPHH

Homyuens! oumerxy Macce GesbIXx KapJHKOB B pSie TECHBIX LBORHBIX
cucreM (HpOMEXYTOYHBIE IOMSPEl W CBEPXMSATKHE DEHTTEHOBCKHE
HCTOYHUKY) OTM JaHHBE IO3BOJAT B IAJbHEMINEM YTOYHUTE TEODHIO
TO3IHMX CTAW# OBOMIONMK BBE3T U yXKe HCHOAL3YIOTCH DIIOM
ucenenosareneit  Hayumoe 3HaueHMEe uMeer TakoKe OIEGHKA Da3MEDOB
OeNMblX KApJIWKOB B CBEPXMATKHX pEHTI@HOBCKHX WCTOYHHKAX, UTO
TIO3BOJIUT YTOYHWUTL MX SBOMIOUMOMHBIN cTaTyc Meromudeckoe 3HageHne
HMEeT BIIEpBhle INPUMEHEHHBIM [ CBEPXMACKHX HCTOYHWUKOB METOZ,
OIEHKA MacC OeNbIX KOpAWKOB [0 MX I[OJNOXKEHHIO K6, [AHarpamme
“remmeparypa — ceeTEmocTh' IIpemsokerHass opMmysa IS CBI3U
MaKCHMATILHO BO3BMOXKHON TeMIIEpaTyph! 6eoro KapiimKa B CBEPXMATKOM
PEHTIEHOBCKOM UCTOYHUKE C €r0 MAaccol MMEeT MPaKTAYECKOe 3HAUEHUE,
TK [O3BOJIAET NOJY4MTh OPpaHWYEHHE CHH3Y Ha Maccy Oesioro Kapimka
TOJIBKO K3 3HAueHNs 5hQeKTHBHON TeMuepaTyphl [locyenHss BeNWUUHS,
OIPEENIASTCH OTHOCKHTENLHO JIEFKO

Vs amanusa CIOEKTPOB CHCTEM € AKKDEIWONHBIME  JUCKAMHU
HDOATBEP’KIEHO, “TO BHELTHWE YACTH AKKPELMOHHEIX IUCKOB SBILSIOTCS
spdexTrBHO Tomme u  9QQeKTWBHEE [1epepabaTHIBAIOT  MSArKoe
PEHTIeHOBCKOe W3JIyYeHHe B OITHIECKO., 9eM 9TO ClieflyeT U3 CrannapTHON
Teopun B KadecTBe BOSMOKHOIO 06bACHEHIT [IPeJIOKEHS MOZEIb 00IaK0B
HaJ, DUCKOM, [IOIDY>KEHHBIX B TOPAIYI0 MeX0BIauHyio cpeay

B pabore moxazaxo, uro 3¢hdexrom KoMmTons MOKHO Npenebpeds
[IPE PACHETAX CIEKTPOB W3JIy<YeHUT BOAOPOAHBIX GeNbIX KADIHKOB JTOT
BBIBOJ, MMEET BaXKHOE [IPAKTUUEeCKOe 3HAYEHHe, TK [0 CIIEKTPAM TAKHX
feNnbIX KapJHKOB IIpOBOJMTCH abCOMIOTHAH KaIubpoBKa HHCTPYMEHTOB

12



DEETTeHOBCKMX OOCEpBSTOPHYA B MAPKOM DPEHTTEHOBCKOM HMAYISB0HE
CIIeKTpA.

CospaHbl KOMILIEKCH KOMITLIOTEPEEIX [TPQrpaMM A8 pacdera mMoznenedt
aTMocctep ropaYrX KOMIAKTHBIX 3B3H M AKKPEIMOHHBIX JIMCKOB, KOTODHIE
MOTYT OBIThH HCIIONL30BEHEL] OPH 4HANMZE CIEKTDOB HIYJYEHMS TAKHX
obbexTes “acTh U3 HUX MCHOXB3VETCd B HAacTosmEee spems 8 KI'Y, PAWII
MI'Y g CAQ PAI

TMonygwenrrie B pafoTe pPeSYALTATHI MOLYT HAATH NPEMEHCHES B
BCeX ACTDOHOMHUECKHX YHDeXNSHESX, TIe UIYYAIOTCH AKKPeIUpYICIIHe
RKOMTaKTHRIe 00LEKTH, B JacreocTd, B KI'V, TAMII MIY, HKI PAH,
AKIT ®VAH, ®TH PAH (r CamxrllerepSypr), CAO PAH, TAC
PAH, B OzeccxoMm yHEBEpCHTETE, B ADYTUX 3apyDerKHEIX MACTHTYTAX W
0bCepBATOPHAX

PesynoTaTel, NOIyweHHEle [PY IIOATOTOBKS AECCEPTAIEY, <aCTHHO
MCTIOMB30BAHE] Al COSTAHUS ¥ MOZOPHUIAIAW JEKNUOHHHIK KyDCoB
¥ OPaKTHYECKHX 3aHATHH, NDOBOIMMEIX JUCCEPTAHTOM Ha Kadempe
actporoMur KI'Y

OcHoBHEBIE TOMOKEHNS, BRHOCAMEIE HA 3ANTATY

1 Meron pacdera CHOEKTPOB CIOSB  PACTEKAHER HA  [IOBEPXHOCTH
HeATPOHHBIX 3BE3N ¥ OIPAHHYEHHE H& DAIMEPE] HEWTPOHHLIX
spesn (R = 15 % 15 s nmpr M = 14My u comueyHoM
XIMCOCTABE 3KKPEIUpPYeMOr0 BEIIeCTBa), MOJIyeHHbIe U3 CPABHEHIT
TEOPETHYECKAX CIOOKTPOR CHOEB DACTEKAHHS ¢ HADAIOHASMBIMI
CTEKTPAME TOTDAHMIHAIX CHOGB B MAJOMACCHBEBIX DPEHTIEHOBCKIEX
OBOMHEIX BBEICOKOH CBETUMOCTH

2 Pacaer mMogenelt aXKpenFORERD. Q-IHCKOE H CIEKTPOR MX HM3JIyIeHMA
METONASME MOZeNel B3Be3ZHEIX aTMOocer ¢ YYeTOM peasbHOH
renpospadHocty  [{okasaHo, 9T0 AOKaINbBHEE (Ha JAHHOM pPajgyce)
CHEKTDE! OUTHIeCKM TOMCThLIX AKEDEIMOHHBIN IHCKOB HpaKTH“IECK[-I
He OTMHYAIOTCH OT CHEKTPOB 3Be3A ¢ Takumy e T.s ¥ log ¢ Ha
IOBEPKHOCTY, eCIH BHENIHeE QOMyweHWe HE, NSHHOM DEJANYCE AHCKE
HESHAYETSALHO

3 Meron pacdera KpuBbix Oflecks, DERTTEHOBCKMX HOBEIX 3B€3H C
yuerom 2hgexror OTO H caMoobnydenys Jucke Ha OCHOBE TECpHH
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HeCTAIVOHAPHEIX AaKKpPEeIWONHbIX JWCKOB IIpuMeHeHwe MeToja K
OIUCAHUIO DEHTTEHOBCKHX X ONTWYECKMX KpubblX Oaecka Hosoft
Emusopora 1975 r u Hoso#t Myxu 1991 r u orienks mapaMmeTpa o
B ux aKkpelnoHupx muckax (06 - 09 u 04 - 05 cooTBeTCTBEHHO)
[Toxazano, yTO yepHad Appa B cucreMe Hosolt EauHopora obnanaer
BHEYUTENBHEIM YIIOBEIM MoMenTOM (a =~ 0 3 — 0 8)

4 IlpepnoxeH HOBBLE MEXaHW3M IEPEPalOTKY MATKOIO PEHTTEHOBCKOIO
H3JIyYeHNWs B OOTHYECKOe 38 CUeT MHOIOKPATHOTO pACCEeSHYS
MEXAY ONTHHECKH TOJICTRIME OO/aKaMy Ta3s HaJ aKKpeIUOHHEIM
IUCKOM OTOT MEXaHM3M CIIOCO0eH 00DBICHUTE BRICOKYIO ONTHYECKYHO
CBETHMOCTD CBEDXMATKIX PEHTIEHOBCKIX HCTOYHUKOB

5 OnpezesneHEl M8cCh! U DPa3Mephbl ropaymx GebiX KApPJIUKOB B CEMH
CBEPXMSIIKVMX DEHTTCHOBCKUX HCTOYHHKAX, [OJyYeHHLIE V3 AHAJN3A
perTrenosckux Habmrozenuit (obcepsaropust ROSAT) Omnpenenessl
Macehbl GelBIX KAPIUKOB B 14 IPOMEXKyTOUHBIX NOJIEPaxX W3 CPABHEHNA
JKECTKHX PEHTTEHOBCKHX CIIEKTPOB, HabJIONaeMelx 00CepBATOPHAMIA
RXTE u MHTETPAJL, ¢ paccnTaHHBIME TEOPETHUECKUMYU CIIEKTPAMI
BKKPEUMOHHBIX KOJIOHOK

6 TlokasaHo, YTO y4eT HEKOTEPEHTHOCTH 3JIEKTPOHHOTO PACCESHUS HE
BJIMSIET HA BEIXOZSIWE CIeKTPH! H3lydernns sosopousix (DA) Gembix
KOpPJIUKOB B MACKOM pEHTTEHOBCKOM IWanasoHe PaccunTaHHBIE
cnexkTphl  mogmene#t armochep DA BesnpIx KapmEMKOB - MOIYT
UCTIOJNIE30BATECH I KAJIUODPOBKH WHCTPYMEHTOB DPEHTTEHOBCKIX
obcepsaTopuit

Anpobamnusa paboThl

Tlomyuenusle B  AUCCEPTAllMA  PESYNLTATE!  IIPEJCTARISINCE HE
MEXIYHAPONHEIX HoyYHBIX KoH(epermuax "CoBpemenusle HpobaeMbl
spesapoit  spomomuu”  (Mocksa, 1998), "Acrpoduwsmka  BBICOKWX
smepruit ceronma u 3antpa’ (Mocksa, 2001, 2003, 2005), "Bcenennas
UHTETPAJTa"  (Mroorxer, TI'epmanns, 2004), ">Kusnp me#TpOHHBIX
asean” (Camxr-IleTepOypr, 2005), "H30upoBanyble HeATPOHHbIE 3B€315! "
(Joxmon, 2006), Cobparuyu EBpomefickoro acTpOHOMEYECKOr0 OBmIeCTBa
JENAM-2000 (MockBa, 2000), DBcepoccuiickix —aCcTPOHOMHAYECKHX
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xondepernuax (Canxt-IlerepGypr, 2001, Mocksa 2004), MeXTyHaPOIHBIX
pabouux cemmrapax "He#Tponssle 3Be3np u mynscapbl" (Bax-Xonmed,
Pepmanns, 2006), "Jlebenp X-2+/-1" (Kwurruna, Oumazsgug, 2005), u
"TIpobnemsr coppemenuolt Acrpodusuxu” (Oyiy, @uusraus, 2006), Ha
coBemaHuax pabodelt rpyumsl "3sesanbe aTMocdepsr” mpu Acrpocosere
PAH (CAO PAH, 1992, Kues, 1994), na cosemasm "CrexTpockonmyecKue
MeTonbl B coBpeMeHmoOl acTpodusuke” (Mocksa, 2006), Ha exeromHex
Wrorosex xoudepenmuax KTV (1990 - 2005), ua cemunapax HucrwryTa
acrpodmsuku O6mecrsa Makca Ilnamka (Fapxuar, Iepmamms, 1997),
MucTuTyTe acTpomoMu# u acTpodu3uKu MIOHXEHCKOrO0 YHUBEPCHTETS
(1997), werTpa KocMudeckux moseros uM Mapinasmia HACA (Xasrcpus,
CIIIA, 1999, 2000), yuusepcurera Oyiy (Oumesmmus, 2003, 2004),
kacenpel acrpoomuu KI'Y (1990 - 2004)

JImauerit Bkiiag aBTOpa

Bo Bcex myGmmxarnusx, BBIIONHEHHBIX B COaBTOPCTBE, XHCCEDTAHTY
IPUHAIEXKAT TEOPSTUYECKHE PACIeTh! UCTIOIL30BAHHEIX MoZeNel, yaacTue
B METEPIPETAIUY PESYIbTATOB ¥ HAIIHCAHWE TeKcTa B Tex Imy6imKammsx,
rie IHCCEpPTaHT SBJISETCH [ePBHIM aBTOPOM, €My TAKXKe IIPUHAIEXUT
TOCTAHOBKA 39,1a4M ¥ HAUMCAHKE OCHOBHOTO TEKCTS PaboThI

Conepzxanue paboThl

Juccepranys COCTONT i3 BBEAEHHUS, BOCEMH DJIaB, 3aKMIOYEHNS, ¥ CIUCKA
UATHPOBAHHOK suTeparypst O6beMm muccepramue 385 CTPAHHUII, B TOM
grcne 129 pucyskos u 25 Tabsmr B cmuEcKe JHTEpATYphl COIEPKHTCS
379 mamMenopanw# B Hagajie KasKIOH VISBE! OIMCAHS METOMKA PacIeTOB,
IIPUMEHSBINUXCS LIS TOJy9eHNs Pe3y/IbTaATOR AAHHOH IIaBbl, WK OTJIMHS
OT METOI¥K, OIICAHHBIX PaHee

Bo BBemesmum 000CHOBaHA aKTYaJbHOCTH TEMBl HCCJIELOBAHML,
chOPMY/IMPOBAHEl M PabOTHL ¥ OCHOBHBIE TOJIOXKEHUSH, BHIHOCHMBIE Ha
BAIIATY

B mepBoii rnaBe mpelcTaBsieHbl PE3YIBTATHl AHAJM3S ADXUBHBIX
Habmomenu#t 11 H3BECTHLIX CBEPXMSAIKWX PEHTTEHOBCKMX HCTOYHUKOB,
BuioNHeHHBX CyTHEKOM ROSAT M HecKOABKEX HOBBEIX KAHIHIATOB B
CBEPXMSITKYE HCTOYHUKY, OTKPEITHE obcepBaTopueit Chandra

JIid pSBecTHRIX MCTOYHWKOB, WCIONB3ysl [JaHHile 06cepBaTopuu
ROSAT, momyuemst mapamerpsl armocdep Teg u log g myTem
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Puc 1 Tlonoxenve HCCTEHOBOHHBIX CBEPXMATKEX DEHTTEHOBCKVMX MHCTOYHHKOB Ha
[OAArDOMME TEMIIEPaTyPa~-CBeTUMOCT, IIOKA3SHE TEOPETMIECKYE KPUBHIE Iyi OQIIhIX
KAPJMKOB Pa3HbIX MacC B JBYX CJIyYasix a) - AJIL HOBBIX 3Be3f H& ¢ase yMeHbIICHHL
Onecka, u 6) - Jy1a OCTHIBAIOMYX OrOJMBLIEXCH ZHED SBE3Z

ANIPOKCHMALIAHY KX CIIEKTPOB PACCURTAHHBIMY TEOPETHUECKHME CLIEKTPAME
HrankeTnpoBarnbx JITP Moneneti armocgep ropauux Genbix KapJiEKOB
3uayeHns MOJYYEHHLIX IAPAMETPOB COLMIACYIOTCS € ONyOIMKOBAEHEIMUI
pasee McciienmoBaHG COOTBETCTBHE IIOIYYEHHBIX II&PAaMeTPOB MOIENH
TEPMOSEPHOro TOpeHus BOJOPOZa HA I[IOBEPXHOCTH OeJbIX KapJIMKOB
(san men Xoisen m mp 1992) Ilokasamo, uyro sHauemus Teg u log g,
HOfydYeHHBIE IUig 3 Haubojee IOPIYMX WCTOUHHKOB, COTJIACYIOTCS C
OJI0coH CcTabUILHOIO POpeHus B HamHo# Mogenu IlapaMeTprl ocTasibHBIX
UCTOYHMKOB COIVIACYIOTCS C 9TOH IIOIOCON MpH HAMMEHBIIINX BOIMOXKHBIX
sHaqenusx log g (75-80)

Hns 10 HCTOYHWKOB HOJNYYEHBI OUEHKY DPA3MEpPOB M CBETUMOCTEH
PasMephi # CBETEMOCTH 7 CBEPXMSTKNX HCTOYHUKOB XODOIIO COLNIACYIOTCS
¢ MOJENBIO TepMOSIEPHOTO FOPEHHUS Ha, TOBEPXHOCTH 6eloro KapimKa, 970
IO3BOJIFET CHeaTh ONEHKY MaCC 9THX KCTOYHHMKOB II0 KX PasMepaM U
noJTokeruio Ha, fuarpamme [-P (em Pue 1)

PaccMoTpena 3aBHCHMOCTE Teg OT MacCh! HesIOro KapJIuKa B CBEPXMATKHAX
HCTOUHVKAX W NPEIVIOKEHS QOpMyNa JJig OIEHKW €ro MacChl B
KJIACCHIECKOM ,U\BOﬁHOM CBerMﬁFKOM MCTOYHUAKE II0 €rc TeMIIEPaType
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[lo gabironeHnaM ¢ KOCMETeCKON peRTrenopckel ofcepraropunr Chan-
fdra obwapy:KeHo 3 KAHNHAATOB B CBEDXMATKIE PEHTTERORCKIE HCTOUHHKY B
rasaxruxe M81 CrexTprr Tpex caMbIX SPKEX K3 HUX ANNPOKCHMUDOBAHEL
CIIEKTPSME HEPHOIO Tejia W CHeKTPaM MOAeNel aTMocdep ropaymx. Oelpr
xaprukoe IloxasaHo, wTo spyaliinyl ¥z oOHAPYKEHHBIX HCTOUHWKOB HE
MozkeT GBITh OefikiM KSDIMKOM ¢ TEPMOSJEPHRIM IOPEHHEM BEIISCTRA Ha
JIOBEPXHOCTH, M, CKOPEE BCErO, NPHHALNCKAT K IOMYJISUI YIBTDAAPKILK
PEHTPEHOBCKEX MCTOYHYMKOE CHEKTPH IBYX OCTANBHBIX HCTOYHHKOB
XCPOUIO aNipoKCUMEPYIOTCS CHEKTpaME Mofgenel aTmochep TOpAYHX
fenbIx KAPARKOE [T 9THX ECTOMRHKOB HCHyYeHE SHAYCHHS [IAPAMETDOR
armochep CmeleH BLIBOE, UTO HAOMIONASMELE CHEKTPE! B CBETHEMOCTH STHK
HCTOYHUKOB HE HPCTUBOPEUAT MOAeMNH DeJIOro KapJHKa ¢ TepMOsIepPHbLIM
rOpeHieM He DOBEPXHOCTH ADIyMEHTHPYETCH, TT0 CBETUMOCTS HCTOYHUKOE
6nr3Ks K 9NIVHITOHOBCKON K MOMYHeNE! ONEHKH Mace OeflblX KADIANKOE B
HIX

Bo mropoil miaBe IpelgTABNEHB DE3YALTATEL DACTETOR T[OPATHX
Moleneli  aTMocdep OAVHOUHBIX HEHTDOHHELX  3Be3fl  pasiMyuHOIC
KUEMEYECKOrO COCTABE H BOJODOAKLIX DENEIX KApAUKOE ¢ yueToM 9dderra
Komnrona BEI0 HeCASKoBaHO BAUSHHE KOMIITCHOBCKOTO DACCEHHAA HE
CIEKTPEl BBRIXOULIOErC H3IVHEHRd ITHX MOJENes H MOJYTIeHBl CASAYIOITHE
PESYIBTATEL

CrexTpsl BOZOPOAMEIX H TEJIMEBEIX MOZEned armocdep HeHTPOHHEIX
seean ¢ Tog > 1 10° K memensrorca 38 cuaer sdpdexra Kommrons ma
BBlcokux dHepruax (F > 5 xB), u cnextph napbones ropsadx Us HUX
¢ Tog > 3 10° K MoryT GaITh OMHCAHE! AMIFOTHDOBAHHBIME CIEKTDAMY
uepHoTO Tena ¢ (axTopaMy ysecrodenud ~ 16 - 19 (cv Puc 2) B
TO JKE BPEMA pacHpeleleEye SHEPIHE B HX CIEKTPax BOIUSH MAXCHMYMa
ssepropeyienesys (Ha sueprusx 1-3 xoB) usMensieTcs HE3HAYNTENBLHO, TAK
7KE K&K H BeTOBad TEMIEDATYPA, ONpenenaeMas 1o ofiueMy CoerTpy

Bmusmie sgderta Komuntona Gomee SHAYUTENBEO HE BOHODCUHEIE
MoZienu arMocpep H Ha MOJEIHM ¢ MembumiM sunadenmeM log ¢ CmexTper
Mofieiedt aTMocdep BeliTPOHEELX 3B83] ¢ COTHEYHBIM XUMHIECKUM COCTaBOM
yaMeHdIoTed npr yyere sbderTa KoMrrons HesHauHTENLHO

Pasnuirsa B criexTpax Mogeacl arMocdep BOACDOAHBIK OSIRI KADIHKOR,
PACCHUTAHHEX ¢ YIeToM H 663 yueTs KOMITOHOBCKOIO DACCESHUS, MAJLL B
HABIIOAAAMOH PEHTTEROBCKOH OGACTH CIHEKTPA, ¥ HMH MOXHO npeHedpest

17



TEK

107}

F, (epreom’xaB ')

10} logg =139

Tam1(10°K)
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OHepms oToHOoB (k9B) m (rem”)

.

Puc 2 Bexoagmue crieKTPH MBIy YeHUs BOXOPOMEEIX Mozeneit arMocdep HelTpOHHEIX
sBesq ¢ logg=13 9 (/epast mamensb) M TEMIEPATYPHEIE CTPYKTYPEI COOTBETCTBYIOIIEX
Mozeneft (mpapas mamens) CrulomEEe KpuBbie - ¢ yseroM bdexra Kommrona,
IWITPUXOBEE KpuBHE - 6e3 yuyera sddexTs KoMmrona, TyHKTHDHBIE KPUBBE Ha JIEBOH
TIAHENW - CIIEKTPHI abCOIIOTHO YEPHOTO Tella

IIpH KaJOPOBKE HHCTPYMEHTOB PEHTTEHOBCKMX 0BcepBaTopuit

Tperbsa riaBa NOCBAIIEHS MOIETIMPOBAHKIO CIIEKTPOB HOIDAHHYHEIX
CJI0EB MEXK Ty HEHTPOHHOM 3831104 ¥ aKKPEIMOHHBLIM AUCKOM B MOZIEIIN CJIOS
pacrekanus Vroramosa n Cronsiena (1999)

U3  rupposuveaMUdYecKuX — YpaBHEHWN — BHIBEJEHBI  ypaBHEHIH,
ONUCHIBAIOIFE VCPEIHEHHYI0 II0 TOJIWHE MOIeNb CJIOS DACTEKAHUS
Ha MOBEPXHOCTH chepuveckoll HEBpAIAOmecs HENTPOHHON 3Be3ZIEL
[losmyueHspie  ypaBHEHMS  IPAKTHYECKW  WNSHTHYHEl  YDABHEHUAM,
meronb3yeMpiM B Mozenu Vroramosa u Cronsiesa (1999) VYpasHemns
BERIBEJEHLI B ICEBJO-HBIOTOHOBCKOM IHOTEHIHAJE, KOTODBIH yYuHTHIBAET
ocuoBHbie mompasku OTO, ¥ ¢ y4eToM NIPOWSBOJIBHONO XUMHAYECKOIO
COCTaBa 4KKPELHpyeMOil IIIa3ME

VIsydera cTpYKTypa CJIOS PACTEKAHVA 10 TOJIIIMHE B PAMKAX PA3IHIHBIX
IPEAIONOXKEHUN 0 BEPTHKAJBHOM PaCIpeleNeHil HHTEIPAJbHOT0 IIOTOKA
U3JIyYeHus ¥ CKOpOCTH ciosf Mozenu cnog pacTeKasus IO TONIHHE
ITOCTPOEHE!l METOJAMHY, [PUMEHSEMBIMA [P MOJEIMPOBAHHYU aTMocdep
3BE37, & [IepEHOC U3y YeHusl PaCCMaTPUBAJICH ¢ yaeToM addexTa Kommrona
TIDM PACCEsHIH M3JIyYeHNUs Ha SJIeKTPOHaX [IOKa3aHO, UTO JIOKAJbHBIE (Ha.
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JIAHHON [IMPOTE) CIEKTPBl USIYYeHWUs CJIOS DACTEKAHUs cJafo BaBUCAT
OT neTajiell CTPOEHHS CJIOS DacTeKaHWs [0 TOJILIHHEe, eCJiM OH fBJIAeTcs
ONITAYECKH TOJICTHIM, C IOBEPXHOCTHOM miorEocThO Y3 > 100 rem™?
Taky:o (i G6NBIIYIO) TOBEPXHOCTHYIO IUIOTHOCT UMEIOT CJIOM PACTEKAHUS
BBHICOKOH cBeTuMocT® ¢ L > 01Lpgg OTu NOKANBHBEIE CHEKTPHl OYEHb
OIIMBKH K CIeKTpaM Mojienelt aTMocdep BCIBIXMBAIOMIX HEHTPORHBIX 3Be3]
¢ TaKUMU Ke 3HaYeHusME 3GDEKTHBHOM TeMIepaTrypbl, 3PGEeKTHBHOTO
YCKODEHHS CHJIbI TSKECTH H XUMHYECKOTO COCTaBa, ¥ MOT'YT BHITH OIHCAHb]
OUFOTUPOBAHHEIMY CIIEKTPAMH 86COJIOTHO YePHOIO TeNa

VinTerpajibHble CIIEKTPEL CIIOEB PACTEKAHWS PaCCUMTHIBANINCH C YUETOM
PeNATHBHCTCKUX 95(PGbEKTOB, TaxWxX KaK TI'DABHTAIMOHHOE KpacHOe
CMEIIEHWEe ¥ WCKPHUBIEHWE Jyde#i cBeTa, pPeISTUBUCTCKUN 3dderT
Houneps u abeppauus VaTerpannHele cIEKTPEl AOBOJNBHO GO0 3aBUCAT
OT yIVia HAKJ/OHSE CJIOf PacTEKAHWs K Jyd1y 3PEHMd M OT €ro CBeTHMOCTH
3uaverne 5Gb@EKTUBHOA TeMIEpaTyphl CJIOS pacTeT ¢ IOHpOTOH, &
dakTop ykecToueHus f, ¢ mupoTol yMeHpmaerca [lostomy uperoBas
TEMIIEPATYP& MEHHeTCd C IIMPOTON HE3HAYWTENBHO M WHTErPaJbHBIN
CTIEKTP CNosl MOKeT OBITh ONUCaH CIEKTPOM AMTOTHDOBAHHOIO YEPHOrO
TeNa ¢ eAuHON IBeTOBOY TeMmeparTypo

TeopeTudecKre  WHTErPAJbHEIE  CHEKTPHI  CJIOEB  pPACTEKAHWS
CPOBHVBAJIECE C HAOMIONSEMBIME CIEKTPaMW [OUPAEMYHEIX CJIO€B B
MaJiOMAaCCUBHBIX pPEHTICHOBCKEX xBodHbBIX Habmonaemple OBeTOBHIE
TEMIEPATYPHl CIIEKTPOB TOUPAHWYHEIX CJioeB, paBHbie 24 + 01 xsB
(Twipdaros w gp 2003, Pesrusnes w misdamos 2006) moryr 6bITh
BOCHPOM3BEIECHE], €CJIH BEIIECTEO B HEJPAX HEUTPOHHEIX 3B€3] HOLYHHALTCS
KecTKoMy ypasuenuio cocTosmms (Puc 3) Brimu mosnywers! orpanwdeHus
H& pajjyc HeHTPOHHBIX 3BE3J[ B MAJIOMACCHBHBIX PEHTTEHOBCKMX JBOMHBIX
- 13-16 xM B NpeAIIOIOMKEHIH, 9TO MX Macchl paBHE! 1 4 My, & cogepxaHve
rends B AKKDEIUPYeMOM BEIIeCTBE dBJeTCS COJHEYHBIM Msarkoe
VPaBHEHHE COCTOSHUA OKa3bIBGETCA COBMECTIMBIM ¢ HabJIFONCHUAMHE, €ClH
IIPENIONIOKUTE, YTO TypOy/IeHTHOe TPEeHHe CJI08 PACTeKaHus O IOBEPXHOCTD
HEHTPOHHOM 3Be3Mp! ABJIAeTCs calbM (o, ~ 107°)

B werBepToil IIaBe PACCMATPHBAIOTCS MONEH ¥ CIIEKTPH! M3JTyYeHUs
CTOHAPTHBIX AKKPEIWOHHHX CO-IuckoB ONHCaH MeTol MOIeTIMPOBAHWN
TAKUX Q-OucKoB IIpow3BeleHO CpaBHEHME [IOJIYYeHHKIX C er0 ITOMOIIBIO
PE3Y/ILTATOB € pe3yJbTaTaMy MOReIMpoBaHHs Meromom Kemapuca u

19



HecrKoe

M7 M

MoTok (NPOM3BONbHBIE SAUHULILE)

KBapKoBble

asespu
10 15 20
OHeprtst (hoTOHOB, KIB R, kM

[+]
-

Puac 3 CpapHenme TeODETHYECKWX CIEKTDOB MGJYIeHHS CJIOEB DACTEKAHMA U
HabMOZAeMOr0 CHEKTPS NHOPDARMYHOrO cnog merounmka GX 34040 (neBas mamens)
# gomycTMoB monocsl 3Hadenw#h He mwiockoctw M — R pias mefTpomHEIX 3BE3n B
TPEATIONOKEIHHY O CONHETIHOM XIMITIECKOM COCTaBE AKKPEeHpYyeMOTO BEIIECTBa (npa.Ba.sx
manenp) [lokasamn! XapaKTepHBIE TeOpeTmyeckme KpuBme M — R zjug Mogenel
HEHTPOHHbLIX 3BE3J ¢ Pa3JINYHEIMY YPABHEHUAMY COCTOSHUS

[Maxypsr (1998) PesympraTsl xopomio comiacyloTes MexIy cobolt
TToxa3aHO, YTO MOJYTONIIMHE AKKPEIMOHHBIX IWCKOB, LOJNydaeMas M3
TOYHOTO MOJIEIMPOBAHMS 110 2 KOOPAMHATE NPUMEPHO B 2 Pa3a, IPEeBHIIIaeT
IOy TONIIIMHY IUCKa, TOSYYaeMyIo U3 yCpeIHEHHbIX MoZenelt
[IpencraBiier METOZ MOLEIMPOBAHNS JIOKAJIBHBIX (HA NAHHOM pajuyce)
aTMochep IMCKOB U CIEKTPOB WX WBJIyueHHs 0e3 ydeTa BHEUWIHEro
obmyuenmnst I[lokasaHo, wTo arMocdepa KONbLE OITUUECKH TOJICTOTO
PeOMETPUYECKY TOHKOrO (-JHCKS, ¥ CHEKTP ero M3JIydeHus MaJo
OTNUYAFOTCA OT A&TMOCEpB! ¥ CIEKTpa 3Be3Ibl C TakuMu e Tig U
log g wa moBepxzocTm IloaTOMY HONYCTMMO PACCMATPHBATH JIOKANBHEIE
CIIEKTPHI SKKDELVOHHEIX [UCKOB (H8 TEX ero paiuycax, Ife MOXKHO
npenebpeyb BHEIIHWM ODJIydeHMeM) KaK CIEKTPEI 3BEe3IHBIX aTMocdep
C COOTBETCTBYIOIIMME LapaMerpaMu Pa3paboTaH MeTOZ MOIENUPOBAHUS
CIEKTPOB 8KKDEIMOHHBIX AMCKOB HA OCHOBE MHTEIPHPOBAHHA JOKAJIBHBLX
CIEKTPOB, DACCUMTHIBAEMBIX N0 MOJeJsiM 3Be3HBIX arMoctep Meron
[pUMEHEH JUIf HHTEPIpPeTAUXM YIbTpadHOIETOBOTO CIEKTpa ObIBIIeH
Hosgoit V603 Opra oxrsepkaer obrapysxesrbi# Beiinom (1988) m36sITok
MSTKOTO YJIBTPabUOJIETOBOr0 U ONTUYECKOTO W3JIydyeHUs PaccMOTpeHb
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BO3MOJKHAST HHTEPIPETAlHs UBOBITOYHOTO WSJIYUEHUS KAK OTPaYKEHHOr0
OT BTOpMYHOM KOMIIOHEHTBHI M BHEINHWX 00JIacTell aKKpEIMOHHOIO0 HWCKA,
llpemnoyTHTeNbHLIM SBIGETCS IEPeU3IYYSHNE BHOIMHUMMN YaCTAME IUICKE
JKECTKOI'0 II0TOKa OT BHYTpeHHUX O00jacTedt aKKPEIMOHHOIO JHCKE U
HOTPAHAIHOTO CJIOM, HO IJIS 9TOTO HEOOXONUMO IpPEeIIONaraTh, YT0 IUCK Ha,
BHEIIHKX PaJUyCax [IPUMEPHO B 2 pa3a TOJIIIE, T€M TO CIEAYET U3 TeOPHH
JVCKOBOH aKKpenuu

Kpome ToOro, B JZaHHON Iv1aBe OBIIM pPaCCYMTAHBI TEOPETHYECKUE
PEHTTEHOBCKHE CIIeKTPHl BHYTPEHHUX 9(PGEKTHBHO ONTHYECKH TOHKWX
JacTel! 8KKDEeIMOHHBIX JHUCKOB BBICOKOW OTHOCHTEILHOR CBETHMMOCTH
BOKPYT CBEPXMACCHBHEIX YEPHBIX NBID, U OBLIa CesaHa HOMEITKS OMHCATS
¢ X TOMOUIGIO HAOMIOZAEMBIE PEHTTeHOBCKHE CIIEKTPHl aKTHBHBIX SIEp
rajlakTHK IpEejCTaBICHBl PEe3YIbTATbl ONPEIeeHUs (byHIAMEHTANILHBIX
1apaMeTPOB YEPHBIX AP U aKKDEIVOHHBIX MUCKOB B 28 aKTHBHBIX AUpax
FaJIOKTHK X KBa3apOoB IIyTeM aIIUPOKCHMaNUN HX PCHITCHOBCKYX CIHEKTPOB
PaCcCUNTAHHEIMY TEOPETHIECKIMI CIEKTPAMH

3uaveHUsT MacC YEepHBIX Iplp M., OnperesieHHble TakuM o0pasoM,
OKA34JTUCh B CPEJNHEM HHXKE, YEM OIpPeJENIEHHBIe II0 BPEMEHH 38IEPHKH
[IePEMEHHOCTH B JUHUSX OTHOCHTENBHO NEPEMEHHOCTH B KOHTHHyYME
Myey, u oTHOmEHWE Mye, /M, Tem Gosblne, YeM MeHBIE OTHOCHTENBHAS
ceetumoctb 97pa L/ Lpga(M,e,) OIHAKO [JIS aKTUBHBIX 1D PATaKTHK CO
CBETIMOCTEIO, OJIM3KON K SIIMHITOHOBCKOM, TAKUE PasINIus MUHAMAJIBHEL,
M TpPEICTABICHHAS 37eChb MOJEIb UPUMEHHMS JJS 9THX AKTHBHBIX
danep PeHTreHoBckoe W3MyueHWEe aKTHBHBIX HI€D TaJlakTUK HU3KON
OTHOCHTEIBHON CBETHMOCTH AOJDKHO 06bICHATECY APYIHMEA IPHIHHAME

[Tokasano, YTO COTMIACHO JAHHONW MOIENM, YEePHBIE ALIPEl B KBa3apax U
AKTVUBHBIX £APaX CO CBETHMOCTHIO, OMUSKOH K 94 AUHITOHOBCKOH, 06/IaiaioT
YTJIOBBIM MOMEHTOM, OIIM3KUM K 9KCTPEMAJIBHOMY

B naroif rsape Obla paccMOTpeHa BO3MOXKHOCTH OOHApPYKEHHS
ONTHYECKHX JIMHWH IIOMVIOUIEHHS B CHEKTPaX PEHTI'eHOBCKIX HOBBLIX 3Be3
BO BpeMs Bembimky ONTAYECKOe W3JIyYEHUE PEHTTEHOBCKWX HOBBEIX BO
BpeMd BCIBIIIKY BO MHOIOM 00YCIOBIIEHO Meper3/IyYeHHEM PEHTI€HOBCKOTO
[OTOKa BHEeNIHEMH Yactamu aucka [losroMy njs Bcex Momenelf IuCKOB
Ha KaXAOM pajuyce ObUIO HeoOGXOIMMO PACCUUTATE BEIMUMHY N8aI0INero
BHEIITHET'0 [IOTOKA Fi; U ero OTHOIIEHYE K COOCTBEHHOMY IIOTOKY H3/TyYeHus,
TeHEpHpYEMy Ha HAaHHOM pajmyce mucka Fy
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Brinmz meons30BaHb ZBa, NOLX0AS A MOIETTPOBaHHst 85copOIROHHBIX
JUHp# B TAKWYX CaMOOONMyuaeMEIX IEckeX B paMkax TepBOrc MeTORA
HHTerpayisHi CIIEKTP JHCKe CYMMHPOBAJICH B3 JOKANLHBIX CHEKTDOB €ro
KOJICLY, HPIIeM IIpeHLOIaraIoch, YT eClH IS JAHHODC KOJIbIg BETHYUHA
Foue/ Fo < 1, €70 CIIEXTD CUBTANCA TAXKYM JKE, KaK CTIeKTD BBE3E] ¢ TEMH XKe
sHaqeHusME Tog w log ¢ Ha moOBepxHOCTH, & B IPOTHBHOM ciyuae Gpascs
CHEKTP abCOJIITHO YepHoro TeNs

C nmomMOmIEXy TAROM METOOMKM OBLTH  DACCYHTAHEL ONTHYSCKUS
CHHTSTHISCKHE CIIEKTDH AKKPONUOHHBIX IACKOB DasJMYHON CBETHMOCTH
(05,01, 005, 001, 0005 u 0001 or cBeTHMOCTY BIJIEHPTOHA) BOKDYT
4epHeix Awip HiBapmiummsaa ¢ Maccot 144, 3, 5, u 10 Mg Kpome Toro,
BRITH BLINHICNEHE! JKBHBAJIEHTHLE Wivpwapl Wi 32 neubosee cuibHBIX
JIMEEH HOTTIOIGHAS LJisT 9THX 3K MONSNell IHCKOB

Mccpenopanock BIMSEHE Hy HOIYYEHHDIE De3y/IBTATH HSMEHEHNS
BHENIHEre TpaHMYHOT0 DAIMYCA AWCKA, NMAPAMETDA @ ¥ TPaHHTHOTQ
SHAYSHMA OTHOLEHMS NAAMOIEro NOTOKS K coferseHmoMy Fu/Fo, npn
KOTOpOM NIPOUCXOAUT PasAeNeHne JOKANBHIOTO CIeKTPa HA epHOTENbHBIN
I 3Be3IHRT

PaccMOTpEHS 3aBHCHMOCTE OTHOmIeHM: Fyup/Fg(R) oT napamerpos
IHACKOBO! aRKPeNWH ¥ (psHYecKuX yejosuwdi s Jucke IloxasaHo,
YTO BemMuWEa I, #emosp3cBaBmagcs Ko uw Kenmmamom (1991) x
XapaxTepH3yIoNias BremHee obyeHNe AUCKA, OCTAETCS [IOCTOSHEOH BIONE
PaIAycs AHCKA C TOUHOCTHIO A0 paxTopa 2

B pamxax npuEATOR METOIMKH NOKA3AHO, UTC BOSMOMEO 0DHapy KeHUe
abcopOIOHHRK KPbUihes DATEMEPOBCKIX MIUHUP BOMODOE M, BOSMOXNCGHO,
abcopbruonnsix Kpaibes s K Call npu ceernmocta aucks, ~ 0 1-0 05
07T CBeTHMOCTH JAIZWHCTCHA Ha (aze ymembmerms Onecxa [loxezasmo,
YTO BeJIHYWH3 SKBHBAJEHTHON MHPHEE abcopOIMOHHON KOMIOHEETH
TeM GoJibie, e GOJBOIE Maccs HEHTPAJLHOTC ofbeKTs H ueM Ommke
ISpaMETD ¢ K 1, W ee RHGUEHWe W €r0 U3IMEHOHWEe ¢ YMEHBIISHWEM
OecKa DEHTTEHOBCKOR HOBOH MOXKET TOABCJMTL [ONYYHT: OrpaHMIerus
18 BEAMTHHRY M8CCH YeDHOH NRIPEI ¥ [IapaMeTpa ¢

C moMomsio 9ToH e MeTOIMKY BHINIOJHEHB! PacueTh! JKBHUBAJICHTHON
UIHpHHE! pezoraucHoro ayGnera Lil A 6708 A Tloxazapo, wro smans Lal
uMeeT BICJHe o0Hapy>KUMble IHAYUCHKS SKBHBAJEHTHOW MIMPUHSBI, KOTIA
CBETHMOCTE IHCKA manaeT Hmxke 0 01 Lyga, ¥ ecm conepxapme nuTus B 100

22



u Gosee pas nmpeBBIIaeT cOHeYHoe B 0cobeHHO HiaronpusaTHBIX CIIyYasX,
KOIZi& BHEIIHMA pajuyc Aucks npesemmaer 10! cM m oH pacmonosken
[IOYTH B KAPTUHHOA NJIOCKOCTH, S9KBUBAJICHTHAS ITNPHUHA ITOY JUHHUK MOXKET
npesbimaTs 100 mA

B paMKax BTOpPOro IOZXOZa CIEKTp KaJKIOre KOJIBIA PACCUMTHLIBAJICS
Kax CIeKTp obmygaemodt Mozmeny aTMOChEDH! SB35 B COOTBETCTBHM
PacCYMTaHHEIM IIOTOKOM OOJyueHMs OT LeHTPANbHBIX OGJacTel mucKa,
Q6rygaemple Mozenn armocdep 3Be3l DACCYHTHIBANNCE [0 METOLUKE
Cexubymmuna u Iumanckoro (1996) C momompio 3TOH MeTOZHKH
ObUM HPOBEZNEHB! pPacYeThl Hpoduiel GalbMEPOBCKEX JHHEE BOLOPOLA
U HENPEepPLIBHLIX ONTHYECKHMX CIIEKTPOB CaMOOOIYYaEMEIX CTALMOHAPHBIX
8KKDEIMOHHEIX (¢ -~ IWCKOB BOKPYT MBADNIIAILICBCKAX YEPHBIX IbIP
3Be37HON Macchl Ilpenmosiaraercs, 9TO MOCENOBATEIBHOCTh MOIEJeH
T&KMX NUCKOB MOXKeT OIHCATh IIOBeIeHNe DeHTTEHOBCKUX HOBLIX 3BE3J Ha
pasHBIX Ha3ax PasBUTHS BCIIBIIIKA

Breuta paccuuTaHE! HEIPEPhIBHBIE CIIEKTPE!, TPOQUIH i IKBHBAICHTHHIE
IIWpHEL!  a0COPOIMOHHBIX ¥ SMUCCHOHHRIX KOMIIOHEHT [EPBBIX IISITH
yneHoB OaJIbMEPOBCKOM cepuu Bomopona s Oojsee dem 100 Mogzereit
8KKDEIMOHHBIX JOMCKOB C Da3/IMYHRIME [apaMeTpaMu B  JacTHoCTH,
HCCTIEOBAJIOCE BJIMSHWE HO XaPAKTEDHCTHKY CIIEKTPA MAacChl YepHOH
IBIPBl, PA3MEpOB JMCKa, SHAYEHHS IapaMerTpa «, yrila HAKJOHA IHWCKa K
Jydy 3peHus, ¥ IapaMeTPOB DEHTTEHOBCKOIO CIeKTpPa (opMa M SHEpPIHs
06pe3aHna CO CTOPOHB! HUBKUX SHEPruil)

Tloxasamo, 9TO HAK/JOH NANICHOBCKOTO KOHTEHYyMa Fy ~ 273
IPaKTHYeCKH He BaBHCHT HE OT KakuX IIapaMeTpoB, B TOM 9YHC/IE H
OT CBeTHMOCTH JHCKA 1I0KA3aHO TaxoKe, YTO DKBUBAJEHTHAS NIXPUHA
SMHCCHOHHBIX KOMIIOHEHT JIMHY 3aBICHT OT BEIHYHHBI II€PEXBATHIBAEMOTO
PEHTIeHOBCKOrO IIOTOKA ¥ YIVia HAKJIOH& MOMCKa K Jydy 3pedus B
YACTHOCTH, yBeNHMYEHHEe TOJIIWHE! IUCKa (yMEHbINEHHE MacChl HepHOH
IBIPBI K IapaMeTpa () BEJET K yBenudenuio W)y SMUCCHOHHEBIX KOMIIOHEHT
¥ yMmeHblenuo W) abcOpOUHOHHBIX YMEHBIICHME YIJia HAKJIOHS, HMCKE,
K JIyYy 3peHHs TAKXKE YCH/INBAET IMUCCHOHHbBIE KOMIIOHEHTB! BCJICHCTBUE
YBENHYEHUs ONTHYECKOHN TOJNIIMHEl XPOMOCHEpOnonobHOre o BHOJb
Jiyda, 3peHUs DBBISCHEHO, 9TO KDPWTHYECKOe BIWSHUE Ha SMUCCHOHHEIE
JIMHMY OKA3LIBAET [PABUJIBHEIN y4Yer OTHOCHTEJBHOM HOMM MSATKOIO
PeHTreHOBCKOro u3nyderus ¢ B < 1 k3B, Tak xax MMeHHO OHO HarpeBaeT
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BEpXHUE CIOM aTMGCQepnl OHcKe, B TO Bpema kax obmag dbopma
PeHTIeHOBCKOTC COeKTPa TPaXTHYeCKW He BIHSeT Ha dopMmy mpodmiei
JIHH R

IlpoBoperc  cpaBmenHe TEODETIECKH DACCUNTSHHLIX — CIICKTPOSB
¢ HEOMOZAeMBIMH  CHEKTPaMU  DeHTTEHOBCKOW HoBOH V518  Per
(GRO J0422+32) [lokesero, wro HeGMOH2EMBI CIEKTD ABIALTCA
Gomee mockmM {Fy ~ A73), wem Teopermueckuit (Fy ~ A7), wro,
BEPOATHO, CBUIETENLCTEYET O [IPUCYTCTBHE JONONHATSNLHOTG HCTOSMHHIKA
mamygenus IHpobwnm 6anbMepoBCKEX JHEHH EBOJOPOIA MOTYT OBITh
OIVCAHB! CIEKTPOM MOJENH IHCKS C IapaMeTDaMi, XAPSKTeDHEIMEA Ijid
aroit Hopolt [lpasma, npaMoro caMoobiaydemms AMCKA ¢ OAPAMETDOM
a ~ 05, XapakTepPHLIM IR NACKOE DEHTICHOBCKHX HOBRIX, MJI 9000
Hepocrawoyne  Ilpuxonwreda npennonarats Hosee cuibHOe OBIyHEHUE
JUCKA, YTO MOZKET OfbACHATLCA HANVMHEEM BELIECTBA HaJ, TUIOCKOCTLIO
JHMCKA, PACCEMBAIOIEr0 PEHITeHOBCKOS MOIYIEHHE OT IeHTPANLHEIX
ofracTel

AHAIM3 HANWYEH/OrCyTCTBHE AOCOPOUMOHHEIX KOMIIOHEHT JMHKHA
BOACPOIA B CHEKTDAX § PEHTreHOBCKUX HOBBIX BO BpeMS BCILINIKH MPHEE
K BEIBOZY, 9TC aGCOPGUHOHHBIE KOMIIGHEHTH! TIDHCYTCTBYIOT B CIIEKTDAX
PEHITEHOBCKAX HOBLIX ¢ HESKOM OTHOCHTeNbHON L/Lpg4 CBETHMOCTBIO, B
TOJHOM COOTBETCTBHY ¢ TPEACTABICHHEBIMM 3AECH PACYETAMHE

Ilecrass rmaBa DOCBILIEHS MOXESMPOBAHKIC PEHTPEHOBCKHX H
OTTHUYECKIK KPYBBIX DIGCKA PEeHTTEROBCKEY HOBLIX 3BE3] Ha OCHOBE TeODHH
HECTAIHONAPIOH JHcKoBolt akkpenny Jlumysopok u Maxypsr (2000, 2002)

PesynbraThi  NPOBEISHHRIX  DECUETOR  LIOKA3AJIH, YTO  TEOpHs
HeCTANMOHAPHON JHCKOBON AKKPeUHE ¢HCCODHS OLMCATH ONHOBDPEMEEHO
KaK PeHTTHOBCKME, TaK WM OUTHUeCKwe Kpubsie Orecka IByx Haubonee
IPKEX DEHTIeHOBCKHUKX HOBEX, Hopok Enwmopora 1975 r {A0620—00)
u Hosot Myxu 1991 r (GRS1124-68) B Teuenme mepBeIX 2-X
Mecanes mocie Bommmke (Puc 4} Jlam store meofXomEMo y4ecTs
peaJibHY0 HeMpO3PayHOCTh BENIecTBe IucKa, adupexTs obImel TeopHu
OTHCCHTENLHOCTH K CaMO0DIyYeHne THCKA.

B paMrax rpemmokeHHOR METOIMKH pACcIETE KDHMBHIX  Oliecks
PEHTTEHOBCERX HOBBRIX TOJABLKO B3 CDaBHEHHA Haﬁﬂfﬂﬂ&eﬁibﬁ( 58
TEOPOTHYECKHYX KPHBLIX GJIecKa HE YNASTCH MOJYYHTh MONEJH C YeTHO
OFpRHHYEHELIMIL 3HATCHAIM BCEX HETEPECYIOWIX Hat DapaMeTpOB MAcCh:
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# YIVIOBOIO MOMEHTS HepHO# JAbIphl (mapaMerpa Keppa a), napamerpa o,
PacCTOSHUA O CHCTEMBI ¥ HapaMeTpa IepepaboTKY XKECTKOrO H3JIyYeHHs
7

TeM He MeHee, IPMHSB OCpAHHYEHHS HA Maccy 9YepHo# neiphl B Hopol
Enwnopora 1975 r ¥ Ha paccTogHuMS 10 Hee MSBECTHHIE M3 HADMIOMeHHM
(11 +2Mp u 11 xuk, Temuro u ap 2001a), MOXKHO HOLYYWThH SHEHEHHS
OCTBJIbHBIX [18PaMeTpoB [Ipu SHAYEHWH TaPAMETPa YKECTOUEHUS CIIEKTPA
J: = 17 momydens! crenyromue pesyasrarhl @ =~ 03 —-08ua =06 —
0.9 TlpwnaTom Heobxomumo, 9T0GH! HTapaMeTp nepepaboTKy OB JOCTATOUHO
BenuK 1) & 0 5, a TonmuHs quckas B 1 52 pase, IpeBblilials, TeoPeTHYeCKy 0

Jlns pearrenoscko#t Hopoft Myxu 1991 r nonyweHHBIE 3MIeCH PE3YILTATHL
HE COMVIACYIOTCS C HADJIIONATENIbHBIME OTUDAHMYEHUSIME Ha MACCY YepHO#
IbIpBl ¥ paccrosiHue 10 cucreMbl (74 06 Mg u 5 1 KuK), monyveHHbIME
Pempo u gp (20016) Jns mozenell, HpeiCTaBiEHHEIX 37€Ch X
YAOBJIETBOPSIIOIIYX HaOIIONATENbHEIM JaHEBIM MOIYYalOTes [IOYTH B IBA
pasa MeHpINWe 3HaMeHus paccrosHus (30 - 35 KuUK) npu macce gepHOH
Iplpel 8 — 9M He wuckioueHo, yro B pabore lemmmo u mp (20016)
DPacCTOfHIe O CUCTEMBI 3aBBIEHO, TaK KK CYIIECTBYIOT HE3aBHCHMLIE
OLIEHKY MACCHI YepHOM MBIPHI U pacceroguud no cuereMsl (75 + 3 5Mqy u
34 + 06 xnx), mosyuenspre [lax6asom u gp (1997), xoropble Jyduie
COIVIACYIOTCH CO SHAIEHMSIME, [OJIyYeHHBIMH 3xech Eciu npusEITH, 9TO
Macca YepHOM nNpIphl 7 — 9Mp, TO TONyYaeTCs PAcCTOSHWE O CHCTEME]
30 -3 5 knk, napamerp Keppa a < 0 2, napamerp o« = 04 - 05 I[lpu aTom
napamerp mepepaborks 7 < 0 5, a TommuHa AUCKa MOXKET ObITH yBEIHICHA
B 15 - 2 pasa, ecim xo3gdunuerT uepepaborru Max 7 < 03

[IpencraBneno mompobuoe OOCYKIEHME NPHYKH, IO KOTOPHIM JUICKH
HA BHEIIHMX DaJHRyCaX MOIYT HMeTh IIOBBIIIEHHYIO Toamuuy Hawmbosee
BEPOSITHLIM HPENCTABJAETCH HaJUIMe NOIOJHUTENHHOr0 BEMmECTBa Hal
JIVCKOM, HAIIPEMED, B BH¢ KOPOHBI, NMOPOXKIAEMO}M HATPEBOM BHEIIHHM
JKECTKUM W3JIyYeHWeM BHYTpeHHHX obmacTelt mucka B sToM ciyuae
IOBEIIIEHHAS ToamuHa mucka B A 0620-00 mo cpaBHeHHMIO ¢ IWCKOM B
GRS 1124-68 MoxxeT 00bacCHATHCH GoJiee CHIBHBIM BHEIIHHM OBIyYeHHeM
Ecnu sTa KOpoHa HeOAHOPOmHS, Te pasbuTa Ha OTHOCUTENLHO XOJOLHLIE
obnaxa ¥ rOpSYy MEXOOMaYHYIO Cpefy, TO MHOOKDATHOe DpaccesHue
w3MydeHna MeXny obsakaMu MOXKeT OOBSCHUTH [OCTaTOYHO GombHioe
sHayeHue KosddunenTa HepepaboTKY (CM  Pe3yJibTaThl, H3NOXKEHHBE B
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Puc 4 Cpabrenme paccamTaHHBIX B HaGMORaeMbIX KpuBbix Gaecka A 0620-00 (mepast
merens) u GRS 1124-68 (npasas magens) 4T Mopeselt, TapaMeTpsr KOTOPoi 6usky K
gabmonaemeiM Ha neBoit namesm motox B U momoce cMemer BBepX 1O BEPTHKAA HA,
0 2 xax zus HaOMIONAEMBIX TOYEK, TAK ¥ JJIS TEOPeTHIECKOH KPMBOH

crenyromelt riase) Jeno B TOM, YTO OLEHKY BeJMYHMHE! IEPEPaSOTKHA IIPH
obnydervn NUCKOB PEHTTEHOBCKHX HOBBIX KX PEHTTEHOBCKUMY CIIEKTDAMIE,
CHeNaHHBIE Ha OCHOBE pacyeToB OOMyyaeMBIX mozenel armocdep (7 ~
01 — 02) 3HauuTeNBbHO HIDKE, YeM TpeOyercs B NPEICTABIIEHHBIX 3IECh
mogensax A 0620-00

YurepecHniM pe3ymnbTaToM ABiseTcs Tpebyemoe U3 MOIENE HAJIMYIHAE
BHAYUTENILHOTO YIJIOBOTO MOMEHTS, YePHOM nuIpbl B cucreme A 0620-00

B cepmpmo#t  1iraBe mpercTaBieHBl Pe3YNBTETHL  MONEIMPOBAHUS
obryuaembix aTMOCdep 3BE3T, BHINONHEHHBIE JJIT ONEHKH 3¢ GEKTABHOCTH
mepepaloTKY MATKOrO DPEHTreHOBCKOIO W3IYYEHMS B ONTHYECKOe IIPH
obiyueuur aKKDOIUOHHLIX JUCKOB B CBEDXMSITKUX PEHTIOHOBCKUX
HCTOYHUKAX DBUTH HOJTyYeHb! CHEAYIONHe Pe3y/IbTaThl

TlocrpoeHs  mpocrast — aHANUTHYECKas  JBYXUBETHAS  MOJLERJb,
ONMCHIBAIOIIAS  TEMIEepaTypHOe  pacmpeijeierme B 0OJIyIaeMoM
AKKPEIKOHHOM JHCKe ¢ yIeTOM 3JIEKTPOHHOrO paccedumst [lokasamo, uTo
arMochephl ONTHYECKH TOJICTBIX SKKPEIMOHHBIX JUCKOB B CBEPXMATKIK
HCTOYHMKAX MOCYT OBITH ¢ XOpOITefl TOYHOCTBIO ANMIPOKCHMUDPOBAHEL
aTMocdepaMy 3BE3J, C TEMH K& BHAYCHUAMY 3(PhEKTHBHON TeMIEepaTyPh
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H YCKOpeHud CBOOONHOTO MaJeHns Ha HOBEPXHOCTH

Bruto paccumTaHo HECKOJBKO 00iydaeMbIX wMonened arMocdep ¢
HeGOMBITUM OTHOCHTEJLHBIM 3HAYEHIEM BHENIHEIO [I0TOKa Ry = Fipp/Fy ~
0 01 - 1, koTOpBI COOTBETCTBYET OOy IEHAIO CTAHJAPTHOTO AKKPEIMOHHOT0
JUCKS, B cepxMarkux ucrounmkax [loxazamo, wro 3¢hdeKTuBHOCTL
nepepaboTKI MATKOIO PEHTIEHOBCKOI'O U3JIYYeHWsl B ONTHYECKOE B STOM
caygae Mmaje VccnmenosaHs 3aBUCKMOCTE TEMIIEPATYPHOM CTPYKTYDEI
aTMOCEpEL ¥ CIIEKTDE BBIXOASIIET0 U3NYYEHHS OT KECTKOCTH BHEIIHEro
PEHTTCHOBCKOrO M3Ny4YeHMsA ¥ XVMMHYECKOr'0 COCTaBa a.TMOC(bepr
[Toxazano, yT0 B coryvae OOMy4YeHUS PEHTTEHOBCKMM IIOTOKOM C MSTKUM
CIIEKTPOM TEMIIEPATYPa BHEIIHEr0 ropsdero XpomocdeponogobHoro cios
BEIIIE, & [OBEPXHOCTHAS IUIOTHOCTb HUDKe, 9€M B Clydae OOJydeHus
PEHTT€HOBCKUM HOTOKOM C YKeCTKYM CIEKTPOM Y MEHBbIIEHUEe COREPIKAHUS
TSDKeJBIX XUMWIECKUX SJIEMEHTOB B aTMocdepe TakskKe IPUBOIMT K DOCTY
TEMIIEPATYPBI XPOMOCPEPOIIoZoGHOro ¢Jios 6e3 3aMETHOTO M3MEHEHUS ero
IIOBEPXHOCTHOM IJIOTHOCTH 1l0KA38HO, YTO AHATUTHIECKOE BHIPAYKeHYE I
DEHTTEHOBCKOTO albbeno Ax naeT 3HavYenus, GIMSKHE K HOJYyYCHHBIM I3
YYUC/IEHHbIX PACIETOR, €CiI¥ B 5TO BHIPAsKeHNe NONCTARIATD K0aDMUIHEHTE!
WCTHHHOM HeNpO3PadHOCTH K U SJEKTPOHHOTO DacCesHUS ¢, B3FTble U3
MozeNmu aTMoceps Ha miybune 77 = 1 [IpomeMOHCTPUPOBaHO, YTO CUNIS,
BBI3LIBAEMAS JABJCHUEM H3JYyJeHHS B CIEKTPAIBHEBIX JIMHASX, IPEBBIIIALT
CHJTy TSXKECTH BO BHEIIHWX CJOSX Momene# aTmocdep, OBIyIaeMeIX
PEHTIEHOBCKHMM [IOTOKOM OT0 HOJDKHO IIPHBOLUTH K MOSBJICHHIO BETPa, C
IOBEPXHOCTH 00Iy4aeMBIX 3Be3l ¥ aKKPeIIMOHHbIX JUCKOB

Jns usyueHws npoIeccOoB MEPEW3Iy<deHUs! BO BHEIIHHX YTOJIIECHHEIX
CNOAX JUCKOB CBEDXMSTKNX WCTOYHHKOB, II0[BEPTa€MbIX CHILHOMY
ofuryernio, OBLTA paccuuTaia MOJeNb arMocdepdl 38e3im ¢ Ry = 20
IoxasaHo, 9TO JaXKe B CIIYYae TaKOTO CHJIBHOIO 0OJyUeHUs KO3 DUAIMEHT
mepepabOTKH MSATKOTO DEHTTEHOBCKOTO HBJIYIEHHS B ONTHYECKOe He
[IPEBBIIIAET HECKOJhKMX I[IPOLEHTOB, TAK KaK MSIKOE DEeHTTEHOBCKOE
U3JIydeHne He MOXKeT IPOHUKHYTE ITyO0k0 B aTMocdepy, Ie hopMupyeTcs
OITUYECKOe H3JIyueHue aTMocdeps! Hammame KOMIITOHOBCKOH KOPOHBI Ha
aTMocdepoit He M3MeHSIeT 9TOr0 BEIBOZa B T ke BpeMsd, 3 PeKTUBHOCTD
nepepaborrm xkecrroro {(kTy = 5 koB) pEHTTEHOBCKOTO W3JIyUeHHT B
ONITHYECKOe OKAa3ajach 3HaMwTeNnpHON 711 ~ 05 IlpeanokeHBl IpOCThbIE
BBIDAXKEHHS [ OIEHKE 3GDQEKTHBHOCTH UePepadOTKU DEHTTEHOBCKOTO
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M3yueHUA B ONTMYECKOE B 3aBUCHMOCTH OT €ro CHeKTpa u JJIs
BEJIMMMHB! PeHTTEHOBCKOro anbbeno Bee monyueHHBle ONEHKH SBINIOTCS
CHOPaBeJIMBLIMA JIMINL JJIs OTHOCHATENbHO rOpsaYMX Mogene#t armocdep ¢
Teg = 8000 - 9000 K Tax xak mpu Gosiee HESKMX TEMIICPATYPaxX MOHM3AIINS
BOZOPOZA YMEHBINAETCS 1 HEOOXOAMMO YUUTHIBATL KOHBEKTHBHbIM IIEPEHOC
SHEPI UK

Croenax BBIBOL, 9TO mpu OOIydYeHHE arMOChEphl AKKPEIFOHHOIO
JACKS THOTOKOM MSTKOTO PEHTTEHOBCKOTO M3Ny4eHus 9(hQeKTUBHOCTD
ero nepepaﬁo'rxn B OHLUTHYECKOE€ H3JIyYeHHne HU3Ka M HeNOCTaTOYHa, IJId
obbacHeHus HAOIIONEEMOT0 ONTHYECKOTO K YIILTPahUONeTOBOrO M3y YeHUs
CBEPXMSTKIX MCTOYHHUKOR

Jns  mpeojonemwMs  9TOIO  IIPOTHBOPEYWMs  OBUIO  BBIABHHYTO
[PEJIONIOYKEHNe, YTO BHEMHAS YyTOJNIOEHHAS YacTh AKKDPEWOHHEIX
JIHCKOB B CBEPXMSITKHX DEHTTEHOBCKHX MCTOUBRMKAX COCTOUT M3 MHOKECTBa
OTHOCHTENBHO HeGompImx rasosbix obnaxos (Puc 5) Dtu orHOCHTENHHO
xonopusie obiaka (T, ~ 20000 K) nomxus! GbITb MOrpYsKEHEl B TOPATIYEO
(Tie = 5 10° K) Mexo6aa4Hyio cpeny [JaHEbIA ciiolf 0671ak0B 06y aeTes
MSPKAM DEHTIEHOBCKUM ¥ JKECTKAM YIIETPabUONETOBEIM M3/IYIeHIEM
nenTpalbHoro ropguero (Teg ~ 5 10° K) Genoro xapnuxa Iloxasamo, 9T0
MHOTOKDPATHOE TIOIVIOIIEH e ¥ [ePersilydeHue BHeIIHero 0ToKa obnaxaMu
CHIO MOXKET BHOUMTENBHO YBEIHYIUNTh 9Gh(EKTHBHOCTE NepepaboTKE
MSATKOTO DPEHTTEHOBCKOTO W3AYIGHMS B ONTWYECKOE IO CPSBHEHWIO ¢
2hGhEKTUBHOCTBIO [P OJHOKPATHOM TOLVIOMIEHNM W [EPEM3IyUeHUN Ha
OZHOM 0bJIaKe

B pamkax NIpocTofl ABYXUBETHON &HAJWTMYECKON MOJENH TIONYIeHOo
pellieHre YpPABHEHMS IEPEHOCA W3JIYYEHMS B ILIOCKO-IApalIebHOM
cnoe 06aKoB, ODIYI8EMOI0 ¢ OFHOYM CTOPOHBI MSIKWM pPEHTI'CHOBCKUM
v3nyverveMm llepemsmyuenme obmaxoM NaJAIOIIEro HA HETO BHEHIHETO
MOTOKA DaCcCMATPHBAETCS KaK pacceduve m3ayderuss Ha obmake [lpm
CVHNYHOM paccedHud HeOONBIIad uYaCTh MATKOrO PEHTTEHOBCKOTO U
JKECTKOr0 yiIbTpaduoseToBoro motoks A (A ~ 0 01 — 0 1) nepemsiydaercs
B MACKOM YyJIGTP&(UONETOBOM / ONTWYECKOM JUAIA30HAX CIEKTPa,
8 ocrapmascs d4acth (1 — A) nepewsiydaercs CHOBA B 2KECTKOM
yIETpabUONeTOBOM [IUaNa30He DHEIIHWH IIOTOK B ONTHYECKOM X
MSTKOM YyJABTPaQHONETOBOM JHAN430HE CHEKTpa IEDEH3NydaeTcs B
HeM »Xe Brellnee wuaiyueHre, IOMafas B cJOH OOIaKOB, HCIBITHIBACT
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Puc 5 Kapruna cnos 06iakoB Haj| JXCKOM B CBEPXMATKUX PENTTEHOBCKAX HCTOTHUKAX
(nepag mapens) m 3aBECEMOCT: 3(EKTHBHOCTE mnepepabOTKY PEHTreHs B ONTHKY
OT onTHYecKo# TONMY Cjof O0NakOB B OT 9h(eKTHBHOCTH HepepaboTKH UpHE OJHOM
paccesitmm Ha obnaxe A (mpaBas maHels)

HECKONBKO PpaccedHHM MexIy obnakaMu, Ipexkie 9eM BhIAZeT us3
gero 1lpm xaxkmoM paccesmwz HeOOMBITAT YACTH XKECTKOrO M3JIyYeHWS
Iepen3TydaeTcs B ONTHIECKOM IMAalla30He, 8 Oarojaps TOMY, YTO TaKhX
paccestHEM MHOTO, JOJS OITHYECKONO NOTOKA B OTPasKeHHOM W3JIyYEHHH
MOKeT CTaTh 3Ha4MTeIbHOM C MOMOMBI0 TAKOrO MEXS8HW3Ma, WTOrOBBIH
K09 PUIMEHT 1IepepabOTKM MSTKOTO DPEHTTEHOBCKOTO UIMYYEHUT B
OITHUYECKOE MOKET CHIBHO BO3PacTH # JocTmyb Besmumus! 0 3-0 5 Droro
SHaueHus] K0duuyenTa mepepaboTKH LOCTATOYHO, YTOOE OOLSICHUTH
Habmo#aeMslt MOTOK YAETPahMONETOBOIO ¥ ONTHUECKOrO W3NYIEHUS
CBEDXMSATKUX HCTOYHWKOB IepepaloTKOM MATKONG  DPEHTTEHOBCKOr0
U3yYeHHs IEHTPAJEBHOr0 TOpgYero 0efiore KApiwKa BHEIIHWMIE
YTOJITEHHBIMY. 9aCTIME AKKPEIHOHHOTO JIUCKa, TE CJI0eM 0B/IaKOB

B BocbMoii riTaBe peICTABNEHEl PESYIILTATH] ONPeIeNe s Mace Oebix
KapJuKOB B 14 MpOMesKyTOYHBIX OJISPaX, MOIYIeHHbIe 13 ANTPOKCAMAIHY
MX [upokonojocHeX (3-100 k9B) cmexTpoB, 3aperuCTPUPOBAHHBIX
cuexkrpomerpamu PCA 1 HEXTE o6cepsaropum RXTE, TeopeTwvecKuMy
CIEKTpaMu MOJEJel aKKpenuoHHsK Komouok (Puc 6) s pyx us Hux
IIPeICTAB/IEHE! TAKXKE PE3YJIBTATHI OIPEACIIEHAS MacC OeJIBIX KapJMKOB 10
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V1062 Tau EX Hya
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Puc 6 CpapHenme HaGIIOA2EMEIX B TEODETHYECKYX CIIEKTPOB IIPOMEXYTOYHEIX IOIAPOB
¢ pasmrarolt Maccoit Geprx xapimkoB V1062 Tau (1 Mo, nesas nemens), EX Hya (05
Mo, TipaBag naHeNDb)

IIXPOKOIIONOCHEIM CIIEKTpPaM, NoJydeHnsiM obcepsatopueit MHTEIPAJL
Pesynbrarsl OmpejesieHHMs Macc MO CHeKTpaM ¢ AByx obcepBaTopmi
HAXOASATCH B XOPOIIEM COTJISCHH NPYT C APYroM

LIuKIOTpOHHOE OXJIAXK[GHWE IpH pacyere MOfejedf KOJOHOK He
YUATHIBAJIOCh, [OITOMY B JAHHOE HCCHENOBAHWE He BRJIIOUEHBI IIOJAPEL,
JJIT KOTOPBIX TAakKOM MEXaHWsM OXJIaKJEHHS JOKeH ObiTh BakeH
TlonydeHrble ONEHKH JalOT OoJiee HUSKHME 3SHAUEHHMS Mace Oembx
KAp/IMKOB, 9YEM OLEHKM, MOJIyYeHHBlE IPYIHMU 8BTODaME [0 MHATKOH
YaCTH PEHITEHOBCKWX CIEKTPOB STHX HPOMEXKyTouHbIX moispos (GIN-
GA/LAC (Kpommep u ap 1999), u RXTE/PCA Pamcait (2000))
[Mokasano, YTO CYIECTBYET OTHOCHTENBHO XOpOINEe COIVIacHe MEeXKIY
M8CCAMH OeNbIX KapJMKOB, NOJIyYEHHBIX B JAHHOM WCCIeJOBaHHM U
M8CCAMH, [TOIyYeHHbIMY ONTHIeCKUMH METOIaMy 1akokKe HaJ0 OTMETHTb,
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HAJIEXKHBIX OIEGHOK MacC GeNbIX KapIHKOB B HUX
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