OT3bIB opunuajibHOr0 ONIOHEHTA HA JHCCEPTALUIO
Bob6akoBa Anexcanapa BacuiabeBnua “OnTuyeckue Hecel0BAHHS IBOHHbBIX
3BE3AHBIX CHCTEM ¢ MU/IJTHCEKYHAHBIM IyJIbCapoM”,
MpeACTaBIEHHON Ha COMCKAHHMe yUYEeHOU CTeneH! KaHauaaTa Gu3nko-mMareMaTHIeCKuX
HayK 1o cneranbHocT 1.3.1. — “@usnka kocMoca, aCTpOHOMUS

JuccepranuronHass padora A.B. boGakoBa mocBsillieHa ONTUYECKUM MCCIENOBAHUIM
JIBOMHBIX CUCTEM C MUJTUCEKYH/IHBIMH ITyJIbCapaMu. AKTYyaTbHOCTb H3YyUESHHS ITHX 00b-
€KTOB OYEBHIHA y)KE M3 HAJTHYUSA B HUX HCHTPOHHBIX 3Be31. M3BeCcTHO, 4TO NX HaOIIOAC-
HUSI TIO3BOJISIFOT IIPOBEPSATH OOLIYI0 TEOPUIO OTHOCUTENBHOCTH U UCCIIE0BATh I10BE/E-
HUE BEIIeCTBA B YCIOBHUIX dKCTPEMAJIbHBIX MIIOTHOCTEH U MarHUTHBIX I0J1eH. JIBOiHbIE
CUCTEMbI C MIJUIUCEKYHJIHBIMU ITyJIbCapaMu UTPAIOT BAXXHYIO POJIb B IOHUMAHUMU OCO-
OEHHOCTEH MO3OHUX CTAIUU SBOJIOINN JBOMHBIX 3BE3/I.

HeliTpoHHBIE 3Be3/bI B IBOMHBIX CUCTEMAX JAIOT YHUKAJIBHYIO BO3MOKHOCTh HaJ€XAKHOT'O
OIIpeJIeJIeHHs TAKOTO LIEHHOTO ITapameTpa, Kak uX Macca. ITo 0coOOeHHO yZ00HO CJIearh,
KOTZla HeHTpOoHHAs 3Be3/a MPOSIBISIET ce0s KaK paguoIyibcap. B Takux ciayvasx TaiMu-
pOBaHHMeE IyJIbCAIMH TI03BOJIIET TOYHO ONPEeiuTh GyHKIUI0 Macc. OJIHAKO, 11 OHO-
3HAUHOTO OMpejieNieHus Macc 3Be3] TpeOyeTcs MpoBeeHne ONTUUYECKUX HAOMIOACHUH.
DTH HaOJIIOIEHHUS 3a9aCTYIO0 CONPSDUKEHBI CO 3HAYUTENILHBIME TPYAHOCTSIMH H3-3a cllabo-
CTH ONTHYECKOT0 KOMITOHEHTA U, KaK CJICICTBUE, UCCIECIOBAHUS MHOTUX JBONHBIX CH-
CTEM C PaJHOITyIbCapaMH TPeOYIOT UCIIOIB30BaAHUS CAMBIX OOJIBLIINX TEJIECKOIIOB.

HMuccepramust A.B. BoGakoBa, moMUMO BBEIEHMS M 3aKJIFOUEHHUsI, COUEPKUT YEThIPE
TJIaBbI, B KOTOPBIX JAETAIbHO OIMCHIBACTCS BHIMIOJIHEHHas padoTa.

B nepBoii riaBe mpuBEAEHO ONMMCAHKWE TEJIECKOIIOB U MPUEMHOMN allapaTypbl, KOTOPbIE
HCITOJIB30BAIUCE JUISl HAOMOAeHU 00bEKTOB MCCIIe0BaHUs. 3JHAYUTEIbHOE BHUMAaHHUE
yIaEISIeTCS METOIMKE 00PadOTKH TOJIYYSHHOTO HAOMIOIaTeIbHOTO MaTeprala. JTa 4acTh
IPEACTABISIETCS OCOOCHHO Ba)XKHOW B paboTe co cnabbiMU OOBEKTaMHU, C KOTOPBIMH
uMeeT fesio aBTop (22-23 3B. BEJIMUUHBI).

Bropas riaBa AuccepTanny MOCBSIICHA CIEKTPATLHBIM U (POTOMETPUIESCKUM HCCIIE0-
BaHMSIM OITHYECKUX KOMIAHbOHOB MUJIIMCEKYHIHBIX MmynbcapoB PSR J0621+2514, PSR
J2302+4442 u PSR J2317+1439. Ha ocHoBe criekTpanbHbIX HabmtogeHuil 10-m Terne-
ckorna GTC aBTOpy YCTaHOBWUJI MPUPOIY 3BE3/-KOMIIAHBOHOB B 3TUX CHUCTEMAaX — MMH
OKa3aJIuCh XOJIOMHBIe Oenble Kapiuku. [lyTeM MoaenupoBaHUs CIEKTPOB aBTOPY yia-
JIOCh HAJIOKUTh OTPaHUYEHHs Ha [TapaMeTpbl aTMOC(ep OeNbIX KapauKoB. AHanu3 GoTo-
METPUYECKHUX JaHHBIX MMO3BOJMJ HAWUTH OrPaHUYEHHME HA BO3PACT OCTHLIBAHMUS ONTHYE-
ckux komroHeHT PSR J0621+2514 u PSR J2317+1439, a Tak:ke HaMTU OLIEHKY MaccChl
6enoro kapnuka y PSR J2317+1439.

B tpeTheit riiaBe nMpoBOJIUTCS aHAIM3 (POTOMETPUU ONTHYECKMX KOMIIOHEHT MHILIMCE-
KYHIHBIX myascapoB PSR J2017-1614, PSR J1513-2550 u PSR J1627+3219. Habmone-
Hus BeIoNHsIUCh Ha 10-m Teneckorne GTC, 6.5-m teneckorne Magellan-1 n 2.1-m Tene-
ckorie OAN-SPM. Ha ocHOBe moJIydeHHBIX KPUBBIX OJieCKa aBTOP KIacCU(PUUUPYET BCE



TPH UCTOYHMKA KaK ABOWHBIC cucTeMbl Tura “UepHas BroBa”. OcoOOEHHOCTHIO ATHX 00b-
€KTOB SIBJIIETCSA CUJIbHBII HArpeB MaJOMacCUBHOM 3BE€3/bl-KOMIIAHBOHA I1yJIbCAPHBIM
BETPOM, MPUBOMISAIIAM K BHICOKUM (HECKOJIBKO 3B. BEJIMYMH) BapHUaLUsIM OINTUYECKOIO
6necka. /luccepTaHTOM BBITOJIHEHO MOJIEJIMPOBAaHUE KPUBBIX OJiecKka U MOJIy4eHbI Iapa-
METPBI IBOMHBIX CUCTEM (MacChl KOMITIOHEHT, HAaKJIOHEHHE OPOUTHI, paguyC ONITUYECKOTO
KommoHeHTa). B kpuBoit 6;1ecka PSR J1513-2550 oH HaxoauT npu3Haku 15-MHUH KoJie-
Oanus 6necka. HecmoTps Ha HEOOXOAMMOCTh JaTbHENUIIUX HAOMIOAEHUN 1M MOATBEP-
XKJeHus 3Toro 3¢ dexra, ykazaHust Ha | 5-MUH MEpeMEHHOCTh JI0BOJIBHO HHTPUTYIOIINE B
CBETE MOHUMAHHMSI PUPOJIBI ACUMMETPUH KPUBBIX OJiecka HEKOTOPHIX “UepHBIX BIOB.

HekoTopbiM 0COOHSKOM CTOUT YeTBepTasl IJ1aBa AUCCEPTALMH, IOCBALLEHHAs UCCIeN0-
BaHuto TpanzueHTHoro ucrounnka MASTER OT J072007.30+451611.6. Ero doTomer-
pUYecKoe TMOBeIeHUEe XapaKTepHo A “mayybux’ CHUCTeM. B Xoze aHanmu3a CeKTpalb-
HbIX HabmoaeHui oobekTa, nonydeHHbix Ha GTC, quccepTanT KiaccuduIMpoBan 00b-
eKT Kak nossp (3Bezga tuna AM Her). Hecmotpst Ha To, 4TO mpupoja 3TOH CHUCTEMBI
HECKOJIBKO JlajieKa OT OCHOBHBIX 0OBbEKTOB pabOThI, IMCCEPTAHT BCE JKE€ B3SJICS 3a €€ Jie-
TanbHOE U3yueHue. Ha ocHOBE IITMHHBIX (OTOMETPUUECKUX PSIIOB OLIEHEH OpOUTATIBHBIN
HEepUOo, a IyTeM UCCIeI0BAHUs OPOUTANbHON TIEPEMEHHOCTH SMUCCUOHHBIX JIMHUH Clie-
JIaHBI BBIBOJIBI O CTPYKTYpPE aKKPEIMOHHBIX TOTOKOB.

Huccepranumonnas pabora A.B. bobakoBa conpsiKeHa ¢ Cepbe3HbIMU YCHUIIMSIMU B TIOJTY-
YeHHH, 00paboTKe M aHAIHM3e ONTHYECKUX MaHHBIX. HaOromeHHs BBIIIOJHEHBI HA He-
CKOJIBKUX TeJIeCKOMax, 3asBKH Ha KOTOPbIE FOTOBHJIUCH COMCKATENIEM, YTO HUJUIIOCTPHU-
pyeT ero BBICOKHE OpraHu3aTropckue cnocooHoctu. [IpencraBiieHHOe Ucciel0BaHueE sB-
JISIETCs 3aBEPIICHHBIM, UMEET YeTKYIO HAyUYHYIO OCHOBY M CBUAETEJIBCTBYET O BBICOKOH
KOMIIETEHTHOCTH aBTOpa B o0OJiacTu HabmtojarenbHou actpoHomMun. HoBU3HA U 10CTO-
BEPHOCTD MPE/ICTABICHHBIX PE3YJIbTATOB HE BHI3BIBAIOT COMHEHUMU. [loyueHHble B paM-
Kax JUCCePTAIMOHHON paboThl pe3ysibTaThl OIyOJIMKOBAHbI B YETBIPEX CTAThsIX B BBICO-
KOPEUTUHTOBBIX pedepHpyeMbIX KypHadaxX U JOKIAIbIBAIUCh B IIATH MEXAYHAPOIHBIX
U poccuiickux KoHdpepeHuusx. TeKeT nuccepTaluy HalKucaH SICHbIM Hay4YHBIM SI3bIKOM,
oOparaet Ha cebst akKypaTtHoe odopmieHue padboTel. HecMoTpst Ha ob1nee 1103UTUBHOE
BIIEYATJICHUE OT MPEACTABICHHON HCCepTalliK, HEOOXOIUMO OTMETUTD Pl 3aMEYaHUM,
BO3HUKIIINX TOCTE €€ MPOUTEHHUSI.

(1) BepositHo, B ritaBe 1 “MeTosb! MccaenoBaHus CTOMIIO Obl 00PAaTUTh OOJIbIIIE BHUMA-
HUSI Ha UCTIOJIB3yeMble METOJIUKH MOJICITUPOBAHUS, a HE OTPAHUYMBATHCS OMUCAHUEM
CTaHIapTHOU penyKInUH (OTOMETPHUECCKUX U CIIEKTpaIbHBIX NaHHBIX. Hanmpumep, Hemno-
CBSIIIEHHOMY YHMTATENI0 MOTYT ObITh HEMIOHSITHBI 0COOEHHOCTH MOJIEIUPOBAHUS KPUBBIX
OJecka rmay4pix CHCTEM MJIM METO/1 JIOTIIIIEpOBCKOM ToMorpaduu. Urto xe xacaercst 00-
pabOTKK TaHHBIX, TO aBTOP MMECT JICJ0 C OUYeHb clIa0bIMU 00beKTaMu (22-23 3B. BEJIU-
ypHbl ). lomararo, 4to mist Hux Ouuit Obl JKkermaTenbHbl Metoabl PSF-poTomerpun u omn-
THMaJIbHOX SKCTPAKIUU CIIEKTPOB. HesCHO ¢ KaKO 1eNbo MPUBOASTCS PUCYHKH 2.1-2.3,
WILTIOCTPUPYIOLIHME [T0JIOXKEeHHE 1elin cliekTporpada. O0BeKThl TOU€UHble HAXOATCS B



JOBOJIBHO “paspskeHHBIX” Mmojisix. CyIIecTBEHHBIX NPOOIEM ¢ BEIYUTaHHEM (POHOBOTO
CBeTAa HE JOJIHKHO OBITE.

(2) Ilpu ananuse crexktpoB PSR J0621+2514, PSR J2302+4442 u PSR J2317+1439 as-
TOp HAXOIUT HIMPOKHE OANbMEpOBCKUE abcopOIMy 0e3 IPU3HAKOB JIMHUN NPYTUX BJIe-
MeHTOB. Ha OCHOBAaHUM 3TOro JeNaeTcs NPeAnoaoKeHne 0 BOJOPOAHOHN aTMochepe Oe-
JBIX KapIuKOB. B TO ke BpeMsi, TeMIIepaTypbl UCCIeNyeMBbIX O€JIbIX KapauKOB MaJibl U
U3-32 KOHBEKTHBHOIO IE€PEMENIUBaHUS aTMOC(epbl MOI'YT UMETh JOBOJBLHO BBICOKOE
obunue remus (cM., HanpuMep, Bergeron, Wesemael, Fontaine, 1991, ApJ, 367, 253), a
JIMHHAM DTOIO DJIEMEHTA MOTYT He TMPOSIBUTHCS M3-3a HU3KOHM TemmepaTypsl. BeposrtHo,
CTOMJIO OBI TOPACCYKIATh O TOM, KaK BOJOPOJHOE MPUOIMKEHUE MOJKET HCKAa3UTh ITapa-
MeTphl Gestoro kapiiuka. Kpome Toro, /uist X0JI0/{HbIX OelbIX KapJIMKOB MMEIOTCS M3BECT-
HEBIe TPOOJIEMBI ¢ 3aBBIIIIEHHEM l0g g TIPH MCIIOIb30BaHUU OJHOMEPHBIX MOZETIEH aTMO-
cdep (cMm., Hanpumep, Tremblay, et al., 2013, A&A 559, A104).

(3) Ompejienenue mapamMeTpoB aTMocdep OeNbIX KapJuKOB IPOBOAMTCS 110 CIIEKTPaM,
HOPMHUPOBAaHHBIM Ha KOHTHHYYM. OJJHaKO HESACHO, IOYEMY JIEaeTCsl HOPMUPOBKA, BE/b
OHa J1aeT JOMOJHUTEIbHBIE OIIUOKH, CBSI3aHHbBIE C IPOBEJECHUEM YPOBHS KOHTHHYYMa, U
TEpSIETCs TOTIONHUTEIbHASI HH(POpMaLUs 0 HapaMeTpax 0e1oro Kapjiuka, 3aK/Il0YeHHas B
dopme kontunyyma. s PSR J0621+2514, PSR J2317+1439 umerorcs poTomerpuye-
CKH€ M3MEPEHHMsI B TMOJocax u, g, r, 1. BepoaTHo, MoieIMpoBaHKe ITOTOKOB B CTOJIb IIIH-
POKOM CITEKTPaJIbHOM JHara3oHe COBMECTHO C MOJEIUPOBAHUEM CIIEKTPOB MO3BOJIMIN
Obl HaliTh OoJiee TOYHBIE OLIEHKHU TapaMeTpoB O0eJI0oro Kapiuka.

(4) ABTOpOM OOHAPYIKEHO MOTCHIIMAIBHOE SBJIEHUE 15-MUH IyILCALIMH U BBITOTHSICTCS
UX cTaTUcTUueckuii aHanu3. CHauana IyJbCallMd aHATU3UpyroTcs MerogoM Jlomba-
Cxapriia, a [I0OTOM Te K€ JIaHHbIe aHATU3UPYIOTCS ITyTEM allPOKCUMAIMU CHHYCOUION.
HesicHo 3a4eM 3T0 ObLI0 caenano, Befab MeTo Jlomba-Ckapria v Tak npeanoaraeT an-
MPOKCHMAIIUIO CHHYCOMAAMH U U3 BBIYHMCISIEMBIX MOIIHOCTEH MOXHO OBLIO OBI MmOy~
YUTh UCKOMBIW XU-KBaJpar.

(5) Onpenenenue napaMeTpPOB MOJSPOB IPEACTABIAET COO0H 0YeHb CIOXKHYIO 3a1a4y. K
COXKAIEHWIO, aBTOPaM HECKOJBKO HE TMOBE3T0 ¢ HaOMIONCHUAMU MASTER OT
J072007.30+451611.6: oH HaxXOOUJICA B BHICOKOM COCTOSIHMM, KOIJla B ONTUYECKOM H3-
Jly4eHUuH TpeobyiafaeT BKIIAJ aKKPELMOHHBIX CTPYKTYp M OIpelesieHHe apameTpoB
3BEe3JIHBIX KOMIIOHEHT 0COO0eHHO ciioXHO. [IpuBeneHHbIe B paboTe OLICHKH pajuyca H
Macchl JOHOPA MOJTYYICHBI H3 OpOUTAIBHOTO NEPHUOJIA ITO CTATUCTHYECKUM 3aKOHOMEPHO-
ctsiMm Smith, Dhillon, 1998, koTopble He YYUTBIBAIOT Neproa-6ayHcepbl. Macca akkpe-
Topa 3aMKCHPOBAHA HA CPEJHEM 3HAUYCHUHM MU KaTaKIM3MUYECKHX rnepeMeHHbIX. O-
HAKO M3BECTHO, YTO TOT MapameTp BapbUpyeTcs B MIMPOKUX mpenenax (~0.5-1.4 comm.
macc). Hakmonernue opOUTHI OLIEHEHO B IPEATIONIOKEHUH (POPMUPOBAHUS SMUCCHH OKOJIO
touku Jlarpamxa L, KoTopoe Takke MOKeT ObITh CIIOPHBIM. TaK, II0Ka3aHo, YTO B HEKO-
TOPBIX MOJIAPAX y3Kash SMHUCCHOHHAST KOMIIOHEHTa 00pa3oBhIBAIACH B AKKPEIMOHHOMU
crpye. He oueHb mMoHATHA LeNb ONIpeeNIeHNs TapaMeTPOB CUCTEMbBI U UCIIOJIB30BAHHEM



TAKOr0 KOJIMUECTBA JOMyIIeHUH. Mory MpearnonoXuTh, YTO 5TO JEJIaI0Ch IS MOAKPEII-
JNeHus Knaccudukanuu o0bexTa kak 38e3bl Tuna AM Her v nHTEpIIpeTaliny A0TIepoB-
CKHX TOMOTPaMM, HO SIBHO 3TO HE YKa3aHO B TeKCTe. ABTOP yKa3bIBaeT, YTO HA OCHOBE
PEHTIeHOBCKOM CBETUMOCTH MOKHO OLIEHWTh TEMII aKKPEIHH, HO OIIEHKH 3TOTro Iapa-
MeTpa MOYeMY-TO He TPHBOAATCS. BeposTHO, MMeeTcss HETOYHOCTH B puc. 4.7. Ilo-
CKOJIbKY HIMPOKAs KOMIIOHEHTa, 00pa3yrolascs B aKKpeLIMOHHOH cTpye Ha (BEPOsATHO)
MarHMTHOH TPaeKTOPHH, UMeeT OOJBLIYIO Y-CKOPOCTb, TO, CKOpEE BCEro, aKKPEIHs Mpo-
HCXOJIUT HA MTPOTUBOIIOJI0KHBIA MAarHUTHBIN I1OJIFOC.

(6) B pabote BcTpeuaroTess HeTouHOCTH. Hanpumep, umerotcest omubku B popmynax 1.6
u 2.1. EcTb He coBceM npaBuibHble hopMynuposku. Hanpumep, “BelunTaHKe IIOCKOTO
nouis”, “mMacca Bo3ayxa” (BMECTO yCTOSIBIIIErocs TepMHHa “BO3ylIHas Macca”). Berpe-
YJaIOTCs PEIKHE ONEeYaTKH, €CTeCTBEHHbIE IPU Habope OOJIBIIOro KOJMYECTBA TEKCTA.

[epeunciieHHBIE 3aMeUaHusl, KOHEUHO e, He OPTAT XOPOLIETO BITeYaT/ICHHUS OT BBITIOJ-
HEHHOM paboThl ¥ HE YMAJSIIOT [IEHHOCTHU IOJIydeHHBIX aBTOPOM Pe3yJIbTaToB. ABTOpe-
(epaT IpaBUIIBHO OTpaXKAeT coiepikaHue AuccepTaiuy. CUUTar0, 4TO AUCCEPTALHOHHOE
uccaenoBanue “OnTHYecKUe UCCIEAOBAHUS IBOWHBIX 3BE3AHBIX CHUCTEM C MMIITHCE-
KYHJIHBIM MyJbcapoM” OTBedaeT BceM TpeOoBaHUAM l100XeHns O MPUCYKIIEHUH yUe-
HbIX cTeneHell B MeepanbHOM rocyJapCTBEHHOM OIOKETHOM yupexkaeHun Hayku Pu-
3UKO-TexHHUIecKoM HHCTUTYTe UM. A.D. Modde Poccuiickoil akanemMun HayK, a COUCKa-
tenb BobakoB Anekcanjap BacuibeBud 3acily)KUBaeT NPUCYKACHUS YYEHOH CTENCHH
KaHAKUAaTa (GU3NKO-MaTeMaTHYeCKHX HayK Mo cnenuanbHoct 1.3.1. — “®usuka xoc-
MOCa, aCTPOHOMHUS .

OdunmanbHbli ONIOHEHT:

3aMecTHTENb JUPEKTOpa 0 Hay4YHOU paboTte

DenepadbHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO YUPEXKACHUS HAYKH
CnenuanbHas actpodusudeckas oocepBaropus Poccuiickoli akajgeMuu HayK
(CAO PAH), xannuaat Gu3uKo-MaTeMaTUYECKUX HAYK

Konbun Anexcanp MiBaHoBU4 ~ S

KoHTakTHBIC JaHHBIC:

369167, n. Hwkauit ApXbI3, 3eeHIyKCKUNA palioH,
KapauaeBo-Uepkecckast peciryonuka, Poccus
Tenedon: +7 (965) 609-35-54

e-mail: kolbinalexander@mail.ru
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