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MpbI [OIBITATUCH TMPEACTABATH COBPEMEHHBIN B3I HA
AKTUBHBIE $/Ipa TAJAKTUK ¥ OOCYIUTH OCHOBHBIE YCIIEXH,
JOCTUTHYTHIE B MCCJIEJOBAHUSAX AKTUBHBIX sJiep 3a IOcjegHee
JeCATUIeTHE, yaessis 0cOO0e BHUMAHWE DAJUOTAJAKTHKAM WU
KBa3apam, 00JIaIAI0IINM PEIATUBUCTCKUMU JI2KETAMY, KOTOPbIE
[IPEJICTABJIAIOT OJUH U3 CaMbIX BO30OyKIa0mux (HDEHOMEHOB B
KOCMoce.

1. Bsenenne

AxkruBuble sapa ramaktuk (AGN) aBidrorcs  caMbIME  JOJITO
JKUBYIIMA ~ SHEPreTHYeCKUMH  SBJEHMsIMH  BO  BCesjeHHOid.
[Mpeanonaraercsi, 4YTO0 OrpoMHas 3Heprusi, wusiaydaemas AGN,
POXKIIaerTcss B pe3yJabTarTe AaKKpPEeIWd Ha CBEPXMACCHBHBIE YEPHBIE
auipbl (Mpg ~ 108%2Mg), Haxoggampecs B MEHTPaX TOICTHIAIONIIX
rajJakThK. YIJIOBOH MOMEHT aKKPEIUPYIOIIEro rasa yILIOMAET ero
B auddepeHnuaabHO BPAIIAIONIANACS IUCK, OKPYKAMOMNWI YePHYIO
apipy. Bo MHOrmx m3 3Tmx OOBEKTOB IMOTOKM HAMATHUYEHHOMR
YABTPAPEIATHBUCTCKON TIa3Mbl  BBIOPACBHIBAIOTCS €O CKOPOCTHIO
GIM3KOM K CKOPOCTH CBETa BJOJL OCH BPAINEHWs MNCKa. B Hambosee
00OCYyKTaeMOif MO ITOTO BBIJAIOIIETOCS SIBJIEHUS MArHUTHBIE
[OJIsl, OIYTHIBAIOIIME AKKPEIUOHHBIH JUCK 1/uiu 3procdepy YepHoii
JIBIPBI, BBITAJKHBAIOT MOTOK SHEPIMU, KOTOPBIA (oKycupyercs u
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YCKODSIETCS  BJIOJb  TIOMIOCOB, (DOPMUDYs JIZKETbI, HaB/II0JaeMble
HA TIAPCEKOBLIX W KWJIOMAPCEKOBBIX PACCTOSHUAX OT LEHTPAIHHOM
mamunbl  (Meitep u ap., Bereaman 1995, Jlaneiic u ap. 1991,
Busnadopn u [Maitn 1982, Busuadops u 3uaiiex 1977). Yaapubie
BOJIHBI M TyPOYJIEHTHOCTH ILIA3MbI YCKOPSIOT OTIENbHBIE 3JIEKTPOHBI
JI0 yILTPAPEIATABUCTCKAX SHEPTHA. DTH SJIEKTPOHBI, IBUKYIIAECHT
B MATHWTHBIX MOJIAX, TPOW3BOAAT CHUHXPOTPOHHOE W3JIy9YeHUE B
paano, WHOPAKPACHOM, ONTHYECKOM W B HEKOTOPHIX O0BLEKTaX B
yABTPA(pUOIETOBOM ¥ PEHTTEHOBCKOM mauamna3oHax. OHu  Takxke
pacceuBatoT (DPOTOHBI, POXKJAIIMECT BHYTPM W BHE [KETA, 10
PEHTTEeHOBCKMX M ramma dHepruii. Kak B cilydae BCeX TEOPETHIECKUX
MOZeIel, BBINICYKA3AHHBIA MexaHu3M (HOPMHUPOBAHUS JpKeTa W
YCKOPEHUST YaCTHI TOJIPKEH PaCCMATPUBATHCA MPEIBAPUTEIHHBIM 10
TexX TOp, TIOKa, OH HU OYIeT MOATBEPYKICH HAOIIOICHASIMHA.

B mocnennee mecsaTuierme 3HAYUTENBHBIH IPOrPECC JOCTHTHYT
B HaOMIOZATENBHONW  acTpoM3WKe aKTHBHBIX  SIEpP TaJaKTHK
Omaromapss paboTe KOCMWYECKHX 00CepBaToOpuil, WCCJIEIYIONTX
Bcenennyio Ha pa3HbIX JIMHAX BOJH: Xa0OOJOBCKWII KOCMWYECKUH
reneckonr (HST), Cnurnep kocmmueckmii reseckon (SST), Hammpa
penrreHosckas obcepsaropus (Chandra), peHTreHoBcKasi MHOIO-
sepkasbHasg muccus (XMM), Poccu penrrenoBckuil uccienoBarTesib
(RXTE), sxcrepuMenTanbHbiii Teneckon ramva sHepruii (EGRET),
resieckon Beicokux auepruit INTEGRAL, Ceudr obcepBaropust ramma,
suepruii (Swift), Gmaromaps BBICOKOI pa3pemaromeil cnocobHOCTH
pagumonnrepdepomerpudeckux cucrem: VLA, VLBA, EVN, MERLIN
u VSOP, u Gnaromaps kpymabiM ob630pam HebBa, Takum Kak SDSS
u 2MASS. D1y HabnOIeHWs TPUBEIM K 3HAYMTESHbHBIM yCIEXaM B
HAITIeM MOHUMAHWK (DU3NKKA AKTHBHBIX SAJEp TAJaKTUK TOCIe MHOTHX
JIET CKOpee JOTaJ0K, 9€M TMTOHUMAHUS.

2. yHI/I(I)I/IHI/IpOBaHHaﬂ CcXeMa aKTHMBHBIX Aep raJlakKTHUK

Puc. 1 mnpencraBiasger yHUQUIUPOBAHHYIO CXEMYy, KOTOpas HA
CEroHAINIHUN JIeHb sBJseTcss oCHOBHOM Mojenbio AGN u obbscusier
Bce HaOIIOZaeMoOe  pas3sHooOpa3nme  AKTUBHBIX — sa€p  CaJaKTHK
reomerpueii cucrembl. CorlacHO yHUDUIMPOBAHHON CXeMe B IEHTpPe
AGN maxomurcs MaccuBHasg depnas gwipa  (BH), okpykemnas
AKKDPEIMOHHBIM TUCKOM. JIKeThI yIbTPAPESATHBUACTCKON MJIa3MbI
BBIOPACHIBAIOTCS  TEPIEHIUKYASIPHO K  IJIOCKOCTH — JUCKa. Ha
cyOmapCceKOBbIX PACCTOSHUSX OT [EHTPA PACIOJIArAIOTCH TOCTATOYHO
wrornbie obmaka raza (N. ~ 10°0%Flen3 BLR), matomme mupoxue
smuccuonnbie Jsimauu B crnekrpax AGN, B To Bpemsi Kak y3Kue
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Puc. 1. Cxema ocuoBabix cBoiictB  AGN  cornacHo
HaOJTIOIEHUAM U COBPEMEHHBIM MOjesisiM. TO4YKa B IEHTpe
Jucka obo3HadaeT dYepHyro Aeipy. CucremMa CHUMMETPUYHA
OTHOCHUTEJILHO [WCKA, TAaK YTO HA PUCYHKE IPEICTABICHA
TOJBKO  OJIHA  TOJOBWHA  CHCT€Mbl. BHH3y  oTMedeH
jorapuMUIEcCKuii  MacmTad CHCTEMbI, 3aBHUCAIIAA  OT
Macchl 9epHOil apipbl, Tae R, - panunyc lIBapiimnuisia.

SMUCCHOHHbIE JIMHUM POXKIAIOTCA B 0OJiee Pa3perkeHHbIX O0JIACTIX
(Ne ~ 10%*2cu~3, NLR), Haxomdmmxcs Ha KHJIONAPCEKOBBIX
PACCTOSHUAX OT YEPHON [bIPbl. 3a MPEIeIaMU  aKKPEIHOHHOTO
JUCKA UMeeTCd MOJEKYJISAPHBIA TOPYC, CONEpZKAIUi MbLIb U A0
sHaunTe bHbIN BRI B UK-m3myaernne maormx AGN.

Onpesesiearie  MacC 9YEPHBIX JIBIP  [PEACTABISIET  CJIOXKHYIO
HaOTIOAATETLHYIO U TeopeTudeckyio 3amady. Hanbosee namgexxkuo Mp gy
MU3MEpPEHbl Ha OCHOBE JUHAMUKY BOIM3U 4epHOi Ibipbl. Ha HacTOsIImI
MOMEHT CYIIECTBYIOT TOJHKO JBA CAydYasi, KOTJa JAHHBIH MeTox ObLI
npumenen s AGN, uCmonb3ys COOCTBEHHBIE JIBUKEHUS Ma3epoOB
BOM3M vepHbIX Abp ramaktuk NGC 4258 (Mpy = 1.7 x 107 Mg,
Muitommm 1 ap. 1995) u NGC 1068 (Mpg = 4.2 x 107 M, ['pusxumt u
ap. 1997). Ocranbubie uzBecTHble Macchl 4epHbIX ablp B AGN oreHeHbr
KOCBEHHBIMHU Iy TSIMHU, UCIOJIb3Ys CIEAYIONHEe METO/IbI:

(1) JAucnepcus cropocmeti 3e6e3d ¢ bandocar. B Ommxaiinmx
TaJTAKTUKAX CYIIECTBYET TECHAs CBA3b MEXKIY MEHTPAJIbHON UYepHO
IBIPOH W KHHEMATHKOH 6anmka, a uMmenno Mgy o ot roe
o - jucnepcust ckopocreill 3Be3n B Oasuke(nanpumep, Tpemeiin
u np. 2002). Toacrunarompme ramakruku B AGN, no-Busmmomy,
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OYeHb MOJOOHBI HOPMAJBHBIM TAJAKTUKAM, 9YTO COOTBETCTBYET
yHUDUIMPOBAHHOM cxeme u mpeanonaraer, dro AGN sapiasiiorcs
rTpau3uTHOl (a3oii HopMmasbHbix ranakTuk (Kasanbepu u IlagoBanu
1989). Dror Meroj MNO3BOMMJ ONPEIEIUTh MACCHI YEPHBIX JIbIP
Heckosbkux JecatkoB AGN wa kpachbix cmemienusx z<0.1 (By
u FOppu 2002). B uacTHOCTH, CHEKTPaJbHbIE HAOIIOACHUS C
Xab0I0BCKUM TEIECKOIIOM PA3PEIIVIN IBUKEHUE Ta3a U 3BE3M BHYTPU
sIpa PAAUOraJakTuKu M87, 4TO 1ajI0 OIEHKY MacChl YepHOU JIBIPHI,
MBH:3—4>< ].OQM@.

(2) Pesepbepayuonnas kapma. VI3MepeHue 3a0epKKU MEKILY
papuaimsamMu  AGN  HempepbIBHOTO CreKTpa u  (PIYKTYaIldSIMU
SMUCCUOHHBIX JIMHUU, W3JIyIaeMbIX B OOJACTAX IMUPOKUX JIMHUMH,
JIaeT OLEHKY PaJuyCa, BHYTPH KOTOPOTO PACIPEIEIISIETCS a3 BOKPYT
9epHO# IbIPbl. B mIpenmnosiokeHuu BUPHAJIBHOIO BUXKEHUS Tas3a
3HAHWE PAIUYCa U CKOPOCTH I'a3a, KOTOPas MOYKeT ObITh BBIYUCIIEHA, O
NIMPUHE JIMHWH, TO3BOJIAET ONEHUTHh MACCy Y€PHOM IbIPBI (CM. JOKJIAT
A M. Yepenamniyka). B macrosimiee Bpemsi ¢ UCHOJb30BAHUEM 3TOrO
MEeTO/Ia, TOJIYYeHbI MACChl 9epHbIX Abip aaa 36 AGN (Ilerepcon u mp.
2004), B wacrHocTH, asis HauboJiee YIAJEHHOrO KBa3apa B JaHHOM
soiGopke, 3C 273 (z=0.158), Mpy = (8.9 £ 1.9)10° My wm ana
pagmorasnaktuku 3C 120, Mgy = (5.0 £ 0.8)107 M,

(3) Omnupuueckas 3a6UCUMOCTIG  MENCOY  IKEUBAACHMHOT
wupurol amuccuonnstr sunul u Mpy. CriekTpanbHble HAOIIOIEHNUS
AGN, jys1 KOTOPBIX MAacChl YEPHBIX JbID OIPEIETEHBI € MOMOIIBIO
peBepOepaIlnoOHHBIX KapT, MOKa3biBaloT, 4o logMpy = logu + a,
r7e (i 3aBUCUAT OT SKBUBAJEHTHOW IIMPUHBI SMUCCUOHHON JIMHUU WU
ceerumoctu. Hawmbojiee MIOCTOBEPHBIE pE3YIbTATHI MOJYyYEHBI [IJIsT
muunit Hg u Cry (Becreprapn u Ilerepcom 2006). Dtor meTor
WCIIOIB3YETCsT JIJIsT OIEHKW MACC YEepPHBIX IbIP B yIAJEHHBIX KBAa3apax
(cm. manpumep, Jluy u ap. 2006).

(4) Cnexmp mowHOCIMU DPEHM2EHOBCKUT KPUBHLL bOaecka.
Mapkosu u aencon (2004) u MaxXapau u ap. (2004) obuapyxum,
qaro nepemeHHOCTh CelidhepTOBCKMUX raIaKTUK TUTA I B pEHTTEHOBCKOM
JMAMa30He OIMUCHIBAETCA CIIEKTPOM MOIIHOCTH CTENEHHOrO THIIA,
HCIBITHIBAIOIIUM HCKPUBJIEHHE HAKJIOHA HA 9YATOTE Uy, 3ABUCHIIEH OT
MACCBI Y€PHON JBIPbI ¥ HOPMbBI aKKPeIuu. 3aBUCUMOCTb MexXy Mpy
U U, WMEET MECTO B JABONHBIX 3BE3IHBIX DPEHTTEHOBCKUX CUCTEMAX,
U, TO-BUAWMOMY, Haiimennas 3asucumoctbh a1 AGN  sasiserca
MTPOJIOJIPKEHNEM JTOH CBA3M B 00JIACTh CBEPXMACCUBHBIX YEPHBIX IBIP.

Pesynbrarpl, mnpuBeneHHBbIE BbINlE, KOCBEHHO IOITBEPIKIAIOT,
uro sHeprus, uzinydaemas AGN, nuraercss 3a cYer aKKpenud Ha
CBEPXMACCUBHBIE YEPHBIE IBIPHI. Y HU(DUITUPOBAHHAS CXEMA HA3BIBAETCS
YHUDUIMPOBAHHONW MTOTOMY, 9TO OObSCHAET HAOJIOIAEMbIE DA
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B cBoiictBax AGN (paauorajakTHKW, pPaIuo-CHJIbHBIE KBa3aphbl,
pajamo-criokoifuple  KBazaphl, CeiidepToBCKUe TaJaKTUKH PA3HOrO
rTuna) pacnojoxenuem cucrembl (cm. Puc. 1) no ornomenuio
nabirogarenio. O6bexr Kiaccudunupyercs kak 6iazap (k Gsazapam
OTHOCSITCH PaUO-CUJIbHBIE KBa3apbl C BBICOKON I[MEPEMEHHOCTHIO
GJecka Ha DA3IMYHBIX 4Yacrorax W obbekThl Twna BL Lac), ecim
OH WMeeT [KeT, KOTOPbLIf HampaBjeH 0] YIJIOM MeHbIe dYeM
~15° K Jydy 3penHnsi Habmomaresns. B mpoTHBHOM ciiydae OOBEKT
BBITVISIIUT KAaK PAJUOTAJIAKTAKA WM KBAa3ap, HE OTIMYAIONUCs
3HAYUTENHHON MEePEMEHHOCTBI0. AKTHBHAS TAJaKTUKA CO  CJIADBIM
mxeroMm coorBercrByer CeiideproBekoil ramakTukoit Tuma I, korma
MBI CMOTPHUM Ha OOBEKT IIOJ, YIJIOM MEHbIe ueM ~45° K MOIIoCy
aKKPEIMOHHOIo J¥cKa. B 9TOM ciiydyae CBEeTHMOCTH HE OY€Hb BBICOKA,
" A7pO He 3aCBEYMBAET OCTAJBHYIO YacTh TaJakTWKW. Ecam cBer
OT spa sApdYe d€YeM CBeT OT MOACTUIAIIEH TaJakKTHKH, TOTIA
00BEKT MMEET CBOMCTBA PaIHO-CIIOKOWHOrO KBa3apa, HO €CIH JIyd
3penus BHyTpu ~45° K 3KBATOPYy AaKKPEIUOHHOIO [HCKA, 3TOT
obberT kiaccudmummpyercs kak CelideproBckas rajlakTUKa THUIIA
II. B mocnemnem ciaydae W B ClIydae PaJUOTATAKTUK TTUPOKUE
SMUCCUOHHBIE JINHUU BUIHBI TOJIHKO B PACCESTHHOM CBETE W MOT'YT OBITH
obHApYKEHbI B XO/e CIEKTPAJIbHO-MOJIAPU3ANNOHHBIX HADJIIOIeHNUI,
KaK Obuio nokaszano Auronnydu u Mustep (1985) okosio asaiuaru
JeT Hazal. PaanorajakTHKN TTOKAa3bIBAIOT KOPPEJISIUIO MEXKIY PAJIno
MopdoJIorueil U CBETHMOCTHIO B PAJNO UANA30HE, HAa OCHOBAHWH
koropoii @amapodd u Pumeit (1974) pasgenunu paguorajakTUKU
Ha gBa kiacca, m3pectabie ceifyac kak FRI u FRII. @anapodd u
Puneit m3mepuin oTHOIIEHHE PACCTOSHUS MEXKIy paifOHAMH BBICOKOIT
apkocTd (rOpsgYuME HATHAME) HA [POTHBOIIOJOXKHBIX CTOPOHAX OT
HEHTPAJIBLHOTO HWCTOYHUKA K OOIEeMYy pa3Mepy paJiMoTaJaKkTHKH,
OTIPEIe/ITIEMOMY TT0 CAMOU HU3KOI paano u30doTe, 1Tt PAIUOraJakKTHK
B 3C karajore, W HANLIN, YTO PAJAUOTAJAKTHKHM, WMEIOIINE 3TO
ornomtenue 6onbire dem 0.5 (FRII), obimazator Goree BBICOKOI paano
CBETHMOCTHIO [0 CPABHEHUIO C PAJUOTAJTAKTAKAME, [Jisi KOTOPBIX
ornomenue Menbire deM 0.5 (FRI). B macrosimee Bpemsi oramdus
MeXK/Iy KJiacCaMW OOHApPYKEeHBI U B APYTHUX AMANA30HAX.

3. CBerCBeTOBbIe CKOpOCTHU ABU>XKeHud B JI2KeTax

Bazapbr cocTaBasiioT OCOOEHHO WHTEPECHBINH MMOJKJIACC AKTHUBHBIX
ramaktuk. OHE MOKA3bIBAIOT TEPEMEHHOCTh OJIeCKAa HA Pa3JIUIHBIX
JUIMHAX BOJIH OT PAJHO 0 TaMMa 9acTOT W HA BPEMEHHBIX MACIITa0ax
OT YaCOB 0 JIECATKOB JIeT, ODHAPYKUBAIOT BBHICOKYIO U IE€PEMEHHYIO
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MOJIIPA3AIAI0 W3JIyYeHWs, WMEIOT BBIJAIOIINECS PAaIu0 [KETHI, B
KOTOPBIX HABIIOIAIOTCSA CBEPXCBETOBBIE IBUKEHUS. XOTs OOJIBITUHCTBO
JIZKeTOB 61a3apOB - OJIHOCTOPOHHKUE HA PAJUO KApTaX, PEAJbHO, [IZKET -
JIBYXCTOPOHHHIA, HO PEIATHBUCTCKOE ABUKEHNE YCHIUBAET M3JLyIEHNE
BIEPEs M OCHabnsger W3IydeHne, yIaadomeecs OT HabJIomaTes,
TAaK 9TO YIAJIAIOMASCA CTOPOHA CTAHOBUTCHA CJIUIIKOM CJ1aboil [1jis
obuapyxkenus. bjaszapbl 00pa3yloT CaMblii MHOTOYHCIEHHBIN KJTacc
O0BEKTOB, OTOMKIECTBIEHHBLIX C WCTOYHUKAMHU TaMMa H3JIy9eHust
(Xaprmanu u ap. 1999). Henasuue nabionenus B pearrenoBckom u K
nuanazonax (Maprai u ap. 2005, Yuugma u ap. 2005) yKazaBaior Ha
TO, 9TO JIZKET JOJIZKEH OBITh SIPKMM BZOJBb BCErO JEKTPOMATHUTHOTO
CIIeKTpA.

CBepXCBETOBOE JIBHXKEHUE B JZKETE SBJISETCS IPOCTO WILIIO3UEH
W BO3HUKAET B PE3Y/JbTATE PEATHHOIO JBHXKEHUS CO CKOPOCTHIO
6JIM3KOI K CKOpOCTU cBeTa (PEesTUBUCTCKOE JBUXKEHUE) I10J MAJIbIM
YyIJIOM K Jiydy 3penus. B cucreme orcyera HAOJIOIATENS CKOPOCTD,
HepIeHIUKYIApHas K JIydy 3peHust (BUAMMAast CKOPOCTD ), OTIPEIeIsIeTcs
caeayomuM 00pa3oM:

(sin ©
1—Bcos®’ (1)

rje [ - peajgbHasi CKOPOCTH JBUKEHUS B JIZKETE B €IUHUIAX cKopocTH
cBeTa, ¢, KoTopas ompezaenser Jloper aKTOp MOoTOKa, I' =

P pen penn, ¢ p \/ﬁ’
u O - yrom K Jy4y 3peuus nabmogarens (=0 coorBercrByer
JIBUYKEHUIO TIPSMO Ha, Habomareas, ©=7m COOTBETCTBYET IBUYKEHUIO
or nabmogarens). OueBuAHO, 9TO i (PUKCUPOBAHHOTO 3HAYECHUS

B, ypaemenme (1) mveer makcumym (30% = /I'? —1 , xorma ©

n '(1/T), u sror makcumym mnpesbumaer 1 (BEamMas CKOPOCTDH
obIe ckopocTH csera), eciu I' > /2 uma B > 0.71c. Habmonaemas
BHMMAas CKOPOCTH B JIDKETE HAKJIAILIBAET HWKHUIA 1peaen Ha JIopeHty
dbakrop noroka, I' > (,,,. IHTEpBaIbBl BpeMeHu B CHCTEME OTCUETa
HaOIIONATENIsT KOpOoYe 4YeM B CHCTeMe TuiasMmbl jpkera (t'): t=t'/d,
rae 6=I'"1(1 — BcosO)~! - Jonmmep dakTop, KOTOpLII OTBedaeT
3a yCUJIeHWe W3IydeHus. ECau W3IydeHne WMeeT CTEmeHHOM 3aKOH
pacipe/iesieHust NIOTHOCTH [OTOKA (CUHXPOTPOHHOE uM3JjrydeHue) S, =
Sov™%, To HabmiomaTenb OygeT U3MepSATh IJIOTHOCTH TOTOKa: S,
Sov~*§9F3, Jro yeunenne nasbiBaeTcs JIONILIEPOBCKUM yCUICHUEM.

[TpekpacCHBIii TMpUMEp BUINMOTO CBEPXCBETOBOTO IBUKEHUS B
JKeTe TIOKa3aH Ha Puc. 2, rme mpejcraBieHa MOCTIeI0BATETLHOCTE
uzobpazkenuii paguoranakruku 3C 111 (z=0.048) , nonyvennbix ¢ VL-
BA 1a 43 I'T'ui B mepuos ¢ mapra 1998 r. o anpesns 2001 r. Habmromenus
¢ VLBA na 43 I'Tu mo3BOJMIOT JIOCTHYBL YILJIOBOTO Pa3PerieHwst

Bapp -
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~0.1 munpnucekyuabr gyru, daro B ciaydae 3C 111 coorBercTByeT
guneitnbiM pasmepaM ~0.08 1TC 119 KOCMOJOTHYECKUX TapaMeTpOB
H, = T0xm cex ' Mnc™ !, Q,=0.3 u Q,=0.7 (3TH KOCMOJOTHICCKHE
napamerpbl 6yyT UCHOJIb3bIBATHCA HAMU U B gaJibheliniem). CoriacHo
Opmranr u ap. (2005) y3en sAproctd (KOMIOHEHT) HA BOCTOYHOM
KOHIIE [IZKeTA JBUTAETCS OTHOCUTEIBHO siIpa, KOTOPOE MTPEIMTOIAraeTC I
HEIMOBUKHDIM, CO CKOPOCTHIO (6.0+0.2)c. DTo o3HaUaET, YTO peasbHad
CKOPOCTH JBHU:KEHUSA TIJIa3Mbl He MeHbIle dyeM 0.986c¢.

Kak BbICOKM MOryTr ObITh CKOpPOCTH jABUKeHMsA B Kere? Ha
macrosiiuii MmomenT kBazap PKS 1510-089 mmeer camyio BBICOKYIO
M3MEPEHHYI0 BHAUMYIO CKOPOCTL, [gpp=(46 £ 4)c (dpmragr u
ap. 2005). Pax  apyrux 06Ja3apoB  TakKe [MOKA3LIBAIOT OYEHb
BbICOKHME cKopoctu, Hanpumep, 0235+164, 1406-076 (31+6¢c, 30+9c,
coorsercrBento, Ilaiinep u ap. 2006). Takue BbicOKHE CKOpOCTU B
JKeTaxX MPEeJCTABILIOT TPOOIeMy [Jisi TeopeTudeckKux Mopeneii. B
muaupytoieil B nanuoe spemsa mozenu (Meidiep u ap. 2000, MacKuuneii
2006) MaruuTHOE MOJIe BHYTPH 3prochepbl YEPHOIT ABIPHI, 3aKPY YEHHOE
muddupeHnraIbEbIM - BpalieHueM 3procdepbi, (HOPMHUPYET TTOTOK
[ToitnTHHTa, BEIOPACHIBAEMBIH B [IZKET, TI€ IPOUCXOIUT OOMEH SHEPIUn
[ToitnTrHTrOBA MOTOKA HA KHHETUYECKYIO SHEPIHUIO YACTHUIL, OAHAKO, [IJIsT
nonydenus Jlopenr pakropa ~45 mKer [10MKeH ObITh MOYTH IIyCTHIM
mpu cBoeM (hOPMUPOBAHUH.

Opurraar u ap. (2001a) mamiu, aro Gaazapbl, koropsie EGRET
OTOXK/IECTBUJI KAK TaMMa-ACTOYHUKH, ITOKA3BIBAIOT 0OJiee BBHICOKHUE
BUIUMbIE CKOPOCTH B J2KeTax, 94eM OOIMUil KJIacC KOMIAKTHBIX PaJIU0
0OBEKTOB, He SABJISIOMUXCA UCTOYHUKAMI raMMa, u3Jrydenus. VX BbIBog,
ObLT oaTBepXkIeH pesyabraramu VLBA o630pa na 2 cm (Kemnepmann
u 1p. 2004). Dro npeamoaaraeT, YTo raMma usiydenue (pokycupyercs
¥ YCUJIMBAETCS TAKKe KaK W PAJMO U3JIyYeHue W, HaubOJee BEpOITHO,
pOXKIaeTcs B JKETe dYepe3 MeXaHW3M OOPATHOrO KOMIITOHOBCKOTO
paccesinusi, rje (POTOHBI HU3KUX SHEPruii (CUHXPOTPOHHbIE (DOTOHBI
mkera wid (HOTOHbI M3BHE) SHEPreTU3UPYIOTCH DEeJIATUBUCTCKUMU
9JIEKTPOHAMM JI7KeTa N0 BhICOKMX 3Hepruii (~300 'eB).

Kak mamexko or meHTpajbHON MAIMUHBI JKET MOYKET OCTABATHCS
pengruBucTcKuM? BbICOKas 4yBCTBUTEIBHOCTD W XOPOIIIEe PA3PEIIEHUE
(~0.5") penrrenosckoro reseckona Chandra npuBesn K yBEPEHHOMY
00HAPYKEHWIO PEHTTEHOBCKUX [IPKETOB B KBa3apax (Hampumep, [IIBapir
u ap. 2000), KOTOpPbIE, MO-BUANMOMY, SBJISIOTCA TUIUYHBIM CBORCTBOM
FRII wnacenmenus (10 obuapyxkenuii u3 17 00BEKTOB B BBIOOPKE
Combpyna u ap. 2004, 12 ob6uapyxenuit u3z 20 00bBEKTOB B
Bbibopke Mapiamr u ap. 2005). Ilonobuas ke crarucruka umeer
MECTO [Jjisi OITHYECKUX [2KE€TOB, HAOIIOJABIINXCA C XabOI0BCKUM
reneckoniom (CamOGpyna u ap. 2004). DTu IKeTbI MPOCTUPAIOTCHA



Maprmep u Opurraar

3C 111
VLBA/7mm

/

Y 1998.58
¥ 1998.76

Y 1998.94

' 2001.28
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Puc. 2. Pagmo xaprer 3C 111 mna 43['Tw. Jluneiinbe
CerMEHTHI BHYTPH KOHTYPOB IIOKA3BIBAIOT HAIPABJICHUE
MOJIAPU3AIAH, AP0 IZKETa PACIOJNOXKEHO Ha 3aIIaIHOM KOHIIE
JIKeTa U IIPEJIINOJIAraeTCa CTAINOHAPHBIM, SJIIUIC B HUXKHEM
JIEBOM YTJIy YKa3bIBAET pa3Mep JIemecTKa HAMPaBJIEHHOCTH
CHHTE3MPOBAHHOTO Ty4a, beam=0.30x 0.20(mcex ayru)?. TTuk
sapkocTH - 2.96 fu/beam.
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Ha PACCTOAHWSA COTHHA KWUJIOMAPCEK OT IEHTPAIBHOTO WMCTOYHUKA.
BobmuUHCTBO DEHTTEHOBCKUX J2KETOB WMEIOT CTPYKTYPY, KOTOpas
GJIM3KO COBITQIaeT ¢ MOP(MOJIOTHeil paaro IKeTa HA KUJIOMAPCEKOBBIX
Macmrabax, XoTsi OTHOIIEHWE PEHTTEHOBCKOIO IMOTOKA K  PAJIUo
MMOTOKY W OMNTHYECKOrO IMOTOKA K PAJUO TOTOKY YMEHBIIAETCS C
paccrosgauem OT saapa. Obe Tpynnbl aBTOPOB MPUIILIA K BBIBOMY, 9TO
HanboJIee BEPOATHBIM MEXaHU3MOM JIJTsi IPOU3BOICTBA PEHTTEHOBCKOTO
U3IyYeHUs B JXKETE SBJISIETCS OOPATHOE KOMIITOHOBCKOE PACCESTHUE
Ha dororax Kocmmdeckoro penukrosoro ¢oua (IC/CMB - mozens).
B »srom ciydae mpKer JIOMKEH OCTABATHCA PENATHBHCTCKAM HA
KUJIOMAPCEKOBbIX Macirabax. OJHAKO, st HEKOTOPBIX OJIM3KUX
00bekToB (HanpuMep, M87) CHHXPOTPOHHDIH MEXaHU3M C HEGOJIBIITUM
JlonmnIepOBCKUM yCUIEHUEM SIBJISETCs 60jIee OnpaBIaHubiM (Xappuc u
Ip. 2006) .

Mpr mabmioganu kBasap 08274243 (z = 0.939) ¢ Chandra
Ha 0.2-8 keB u ¢ VLA wa 5 u 15 I'Tuy (Opmragr u Mapiep
2004). Ha Puc. 3 (eepxrnsas nameadb) TPEICTABIEHbI DPAIUO U
PEHTTEeHOBCKOE M300paykeHus KBa3apa. HampapjeHue peHTTeHOBCKOTO
JIZKeTa, HOJHOCTHIO COBIAJAET C HAIMPABIEHUEM DPATUO  JIPKETa
HA TAPCEKOBBIX Macmrabax, wu300paykKHHe Ha MUJTHCEKYHIHBIX
maciirabax nocrpoero 1o ganabiM  VLBA  (Puc. 3, nuochas
naneav; 0827+243 Bxomwmn B Hanty BeiOOpKY EGRET-o6Hapy:KeHHBIX
6sa3apos, dpmraar u ap. 2001a), B TO BpeMsa KaK KHUJIOIAPCEKOBbIH
pPaguoO KET HAYWHAETCS HA KOHIIE PEHTTEHOBCKOTO JIXKEeTa W
MMOKA3bIBAET MCKPUBJIEHWE [0 OTHOIIEHUIO K PEHTTEHOBCKOMY [IZKETY
(u, cnenoBaresnbro, napcekosomy jkery) ~90°. Apxus Xab6610BCKOro
TeJIeCKOIIa COMEePKUT wu3o0paxkenme kBazapa B duibrpe F702W,
9TO TMO3BOJIUJIO OIEHUTHh BEPXHUU TPEJes MOTOKA HA ONTHYECKOE
U3ydeHre B [XKET€ W TOCTPOUTH CIHEKTPAJbHBIE PACIPEISIeHS
SHEPTHUH JJIs KOMIIOHEHTOB JI?KETa OT PAIUO 10 PEHTTEHOBCKUX YACTOT.
Pacnpenenenus mokazayu, 9TO MOJyYeHHBbIE JIOTHOCTH MOTOKOB HE
MOTYT OBITH TIPOU3BEIEHBI CAHXPOTPOHHBIM MEXAHU3MOM U3JIyYeHUs B
CJIydae eJIMHCTBEHHOrO AHCAMOJS PEIATHUBUCTCKUX JIEKTPOHOB, B TO
Bpemenst kak 1C/CMB- mozneins maer xoporree coraacue (cm. Tabm. 1)
¢ omenkoit Jlopenr ¢gpaxTopa B IKeTe, CIEJaHHON M0 HAOIIOICHUSIM
Bugumoii ckopoctu (I' ~ 22, Jpmraar u ap. 2001a; T' ~ 26, aidinep u
Zp. 2006).

Tabmuma 1 moka3wpiBaer, uro mker coxpansier Jlopenn dakrop,
HaOIIOTAEMBIA B IMApCEKOBOM JZKETE, 10 PaCCTOSTHHUS ~5° OT sapa,
gTo coorBercrByer ~180kmc (¢ yuerom yria K Jiydy 3peHus).
Onmako, 3aMeIjieHHe [IKeTa BCE K€ MMEeT MeCTO W HabIIomaercs
B obstacTu ero mckpusieHus. Hanbosiee BEPOATHO, ITO ITH SBICHUS
(3ame]jIeHre U UCKPUBJIEHUE [PKETA) B3aUMOCBHA3AHBL U OOYCJIOBJIEHbI
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0827+243
0.2-8 keV /5 GHz

Clean I map. Array: BFHKLMNOPS
0827+243 at 43.201 GHz 1996 Aug 07
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Puc. 3. Bepxnas naneav: ASIC-S3 Chandra wuzobparkuue
kBazapa 0827+243 ma 0.2-8 keB ¢ HaJOXKEHHBIMU PaIHO
kourypamu (5I'Tn). Huotchas naneasr: VLBA uzobpaxkuue
kBazapa 0827243 na 43I'T'm.
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Tabmuma 1. ®@u3auyeckme TMapaMeTpbl IXKETa KBa3apa
0827+243 nyia IC/CMB - mozesnu
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¢Ob6o3HavMeHne y3ia sIpKOCTH B COOTBETCTBHU C Puc. 3 (8eprnas namneav)

bPaccrosiHme y3i1a SIPKOCTH OT SIPa J2KETa,
¢Cuia MarHATHOIO IIOJIS B JTAHHOM MECTE IXKeTa,

B3aUMO/IEHCTBUEM JIZKETA C MEXKIaJIaK THIECKON CPe10il. TO HAXOAUTC
B COOTBETCTBUM C HEJABHUMU PE3YJbTATAMHU, UYTO [KEThI MOTYT
TpaHCHOPMUPOBATH 3HAYUTEHHYIO SHEPTUIO HA OOJIBINNE PACCTOSHIIS
¥ UT'PATh BAXKHYIO POJIb B PETYJINPOBAHUN TEMITEPATYPHI U MOP(MOJIOTHH
crpykrypbl Beestennoit na Gosbiiux macmrabax (MakHamapa u ap.
2005). Kakyio suepruto jkerbl TpaHChOPMUDPYIOT B OKDPYKAIOILYIO
Cpeidy - BO MHOI'OM 3aBUCHUT OT TOI'O, KAKAE YACTUIBI HACEISIOT JXKET.

4. CocraB mxkera

B wmacrogmmii MOMEHT paCCMATPUBAIOTCS JIBE BO3MOXKHOCTHU [IJIst
cocTaBa ILIa3Mbl B JIPKeTe: [POTOH - 3JeKTpoH napbl (pt - e”,
HOpMaJlbHAs [JIa3Ma) WJIM [O3UTPOH - 3JIEKTPOH mnapbl (et - e~
napa-Iia3ma), u [oKa Pe3ysibTarbl UCCJIeJI0BAHUN IPOTUBOPEYAT APYT
npyry. Cormacuo Ilemorru u @abuan (1993) 12KeTbl IOJKHBI OBITH
TsKeNIbIME  (HopMasibHast 1uiasma). Vcmonb3ys VLBI  m3mepenus
pa3Mepa JpKeTa U CIEeKTPAJIbHYI0 WH(MOPMAINIO B ONTHYECKOM
JAAMA30He [Jid OOJBINON BBIOOPKK OODBEKTOB, ABTOPBI OIECHUIN
KHHETHIECKYI0 SHEPrUi0 ¥ YUCIO W3IyJaloliuX YaCTHIl B JPKeTaX Ha
MapCeKOBbIX MaciiTabax. Keim KuHeTHaecK st SHEPrus B IPOTsIKEHHbIE
CTPYKTYPBI JOCTABJISAETCS M3 KOMIAKTHOTO $/IpA MapCeKOBOTO JIXKETa,
3HAHNE CBETUMOCTH OOBEKTOB IMO3BOJISET CEIaTh OrPAHUYEHUsS HA
COCTaB [IKETOB ¥ DAaCHpeesieHne SHEPruy HM3JIyJaoMuX YacTHIl,
KOTOPbBIE TOKA3AJIU, 9TO JIZKET JOJKEH COCTOSTH MPEHMYIIECTBEHHO
u3 nporoHoB u 3jgekrponoB. C apyroit croponsr, Kaiino u Takaxapa
(2004) wuccaenosasnu BoibOpky FRII 06bekToB € ropsiyumu msrHamu
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B pammo jomacrtsx. OHMU ONIEHWJHM MACCYy IOKOS W TLIOTHOCTD
SHEPTUU JIJIsi CYMMBI TEMJIOBBIX M HETEIJIOBBIX YACTHUI[ B TOPSIUIUX
maTHAX. ABTOPBI pACCYUTAIN YUCIO U CHEKTPATbHBIE PACIPEIEeeHUs
SHEPrUd HETEIJIOBBIX 3JIEKTPOHOB, Mpernojaras Pa3IudHbIl coCTaB
JIKETOB U CUHXPOTPOH-CAMOKOMIITOHOBCKYIO Mozenb (SSC), B
KOTOPO# PENSITUBUCTCKHE JIEKTPOHBI PACCEMBAIOT HU3KO SHEPTUIHBIE
CUHXPOTPOHHBIE (DOTOHBI [I3KETa, 10 BHICOKUX dHepruit. OHU CpaBHUIN
HAOTIOMaeMble PACTIPEIeSIeHNs] SHEPIUM B CHEKTPAX TOPSAUMX ISITEH
C pacIpeeseHusIMi, TOJYyYeHHbBIME NpU pacuderax. VX pe3ynbrarst
MMOKA3aJIM, 9YTO HAWJIyYIllee COBIAJEHUE MEXKJy HaOIIOIAEeMbIMA U
TEOPETUYECKUMHU PACIPEIETICHUSIMI UMEET MECTO, €CJIH JIZKET COCTOUT
73 Mapa-TJIa3Mbl.

Mbl MONBITAIUCH HTPUMEHUTH JAPYrO# METOJ, Jjis BbIsICHEHUS
cocraBa kera (Mapmep u ap. 2007). HawubGosiee npsimoii merop
OOHAPYKWUTH [TOMUHUDPYIOIIEE MPUCYTCTBUE MApa-Ia3Mbl B JIKETe
- ODHApPYKWUTh HMHUCCHOHHYIO JIMHUIO, BO3HUKAWIIYIO B pe3yjbTaTe
et - e~ amHurmnamuu. B 1abopaTopHOil cucrTemMe 3Ta  JIMHUA
JomkHA Habmonarbes Ha sHeprum 511 keB. K coxasenuio, BHyTpH
JIKeTa, PEeJISTUBUCTCKOE [BUYKEHUE YMEHbBIAET IIONEePEIHOe CedeHUue
AHHUTWISAIUAN, 9TO JOJKHO 3HAYUTEIBHO PACIIUPATE JIMHUIO U Je/1aTh
ee TPYIHO OTIUIMMON OT KOHTHHyyMma. CuUTyanus MeHsSercs, ecju
MIa3Ma, JIKeTa TEePEeMeIMBAETCS C TEJIOBBIM Ta30M OKDPYIKAIOIIed
CPEeJbI, YTO MOXKHO OYKWIATh, KOTJIA JKET yaapsercs B 00JaKO
raza. 9TO JOJKHO MPUBECTH K AHHUTHJISIMKA TO3UTPOHOB JIKETA, C
SJEKTPOHAMU ODJIAKA U M3JYyYEeHUIO Y3KONH SMUCCHOHHOM simHuu. Psin
nabirogaresnbubix pakropos (norsomenue u Papaneesckoe Bpaiienue
B JIZKEeT€) YKa3bIBAIOT HA TO, 4TO TAKOE B3aUMO/IEICTBIE HADJIIONAETCS B
paguorasakruke 3C 120 (Fomen u ap. 2000). Mbl ONeHWIN IIIOTHOCTD
cyMMapHOro uucjaa et - e~ HacelleHWs B Ape W KOMIAKTHBIX y3J1ax
sproctr 3C 120 (z=0.033), uCmoab3ysi W3MEpEeHus TIIOTHOCTH MOTOKa,
¥ yIJIOBOro pa3mepa sapa u KomrmoHeHT jkera Ha VLBI kaprax ma
86 I'Tu (cm. Puc. 4, seprmas naneav) u npeanosiaras, 4ro JKET
COCTOUT U3 4MCTOl napa-iiasmbl, niet — e’):2><107'y;1%ﬁ5CM’3, rjie
Yemin - MUHAMaJbHBI JIopert (pakTop pelsaTuBUCTCKUX 3JTEKTPOHOB.
910 Jaer HWXKHUN MpeIes TJIOTHOCTU MOTOKA B JIMHUW AHHUTHJISIIAN
Fsi1 > 1 x 107*fay, 1% dbor em~2cex ™!, rae f - dbaxrop 3amommenus
JPKeTa, W X - YacTh IO3UTPOHOB B [I7KETE, MEPEeMETUBAIOIIINXCS C
MEKPATAKTHIeCKON cpemoit. Mbl TpeamnonoRuin, 910 Ymin=1, =1,
u x=0.9, XOTd T OIEHKHU SBIAIOTCS JOCTATOYHO CIHOPHBIMU. s
HAOJIOIEHUST YMUCCUOHHON JIMHUU KUCHOJIB30BAJICA criekTpomerp SPIT,
ycranosieruniii Ha 60pTy INTEGRAL. Crnekrp 3C 120, nojydeHHbIii
¢ skcrosurmeii 500kcek, mokasan Ha Puc. 4 (nuorchas naneaw). JInanu
AHHUTWIAIUN He Ha0M0gaercsa. ECau MIOTHOCTH MOTOKA B JIMHUK
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Puc. 4. Bepznas nameawv: VLBI uzobpaxkenue rajakTuku
3C 120 nma 86 ['ru. Huotcnas naueav: Cnexktp 3C 120,
mosnyuyenubiii ¢ SPI  gerektopom cmyrauka INTEGRAL
(cTpenka yKasblBAET IOJIOKEHUE, LIe JOJKHA HAXOJUTCS
JIMHUS ~ AHHUTWJISIAA, CABUHYTAs COMJIACHO — KPACHOMY
CMEILEHUIO TAJIAKTUKHY).
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COOTBETCTBYET yPOBHIO IIyMa, XapaKTEPHU3YIOMEro CIEeKTP, 3TO JaeT
OTpaHWYEHWE HA OTHOIIEHWE YHCTA TO3MTPOHOB K UHCTY TPOTOHOB
B mxkere, n(et)/n(p™) < 1/3, u nopmepxKupaer WAew, UTO JXKETHI
COCTOAT W3 HOPMAaJIbHONH mmazmbl. OJHAKO, B HACTOAIMA MOMEHT
BOIIPOC COCTaBa [IZKETa OCTAETCs OTKPBLITHIM, TaK KaK BCE OIEHKH,
MOy YeHHBIE DA3HBIMHM ABTOPAMH, CHUJIBHO 3aBUCAT OT MApaMeTpOB,
HEIOCTATOTHO W3BECTHBIX HA CETOHSAITHUN JTeHb.

5. IlepemenHOCTH GJIa3apoB

[TepementocTs 6/1a3apOB ABJISETCS IPEIMETOM TOCTOSHHOIO BHUMAHUS
HaboIaTeN el ¥ TEOPETUKOB. 3a NOCTIeHNE 7 JIeT HIUPOKO MPOBOISITCS
KaMIIAHUU WHTEHCUBHOTO HAOIIOAeHus 0J1a3apOB, HAXO/SIIUXCS BO
BCObIMKAX. HaOIIOIeHns HAYMHAIOTCS C IEPBOrO OIMOBEIEHWS O
MOBBLIMIIEHHONH  AKTUBHOCTH  OOBEKTA, MPOJIOIAKAITCS  HECKOJIBKO
MECSAIEB, TIOKA WCTOYHUK HH BEPHETCS B CIOKONHOE COCTOSTHUE,
OXBATHIBAIOT BCE JOCTYIIHBIE YACTOTHI, BKJOYAs KOCMUYECKUE U
HA3EeMHbIE TEJIECKOIIbI, KOODJIMHUPYEMbIE [0 BCeMy Mupy (cM.,
wanpumep, Busutara u gap. 2000). D10 3HAYUTENHBHO yBEJIUYMBAET
KOJIMYECTBO U KAYE€CTBO HAOIIOMATETHHONO MATEPHUAIA.

B redenne mocmennux 10 jleT MBI TPOBOIMM MHOTOYACTOTHOE
aTPyJInPOBAHIE pana 6/1a3apoB, SABJISTOIIUXCS SAPKAMUA
PEHTTeHOBCKMMM ~ HMCTOYHUKAMHU. ODTH  HADIIOJEHUs]  BKJIOYAIOT
nostydenne Heckoabkux VLBA kapr B rog na 43 [T, 2-3 usmepenus
B Hememo ¢ RXTE B guanasone 2-10xkeB u onTuyeckne HaOIIIONEHUS
HACTOJIBKO YaCTO, HACKOJIBKO BO3MOXKHO. B onTrdeckux HaOIIOIEHUIX
3HAYUTEHHYIO MOMOIIb HAM OKA3bIBAIOT ACTPOHOMBI U3 PABIUIHBIX
WHCTUTYTOB, W B IMEPBYIO OYepeab HAOIIOAATENN ACTPOHOMHYECKOrO
uncruryra Canmkr-Ilerepbyprekoro yuusepcurera B.A.Taren-Topw,
B.M. Jlapuonos, E.H. Konankas, JI.B. JTapuonosa u ux crynenrst. Puc.
5 MOKa3bIBAET PEHTTEHOBCKYIO, ONMTUYECKYIO U PAINO KPUBBIE OJIECKA
kBazapa 3C 279, MOCTPOEHHBIE MO MOy YeHHBIM JTAHHBIM. JTH KPUBBIE
0J1ecKa QHAIM3UPOBAIUCH METOIOM JIMCKPETHOrO KOPPEIANUOHHOTO
aHaIn3a, KOTOPBIA [MOKAa3aJ, YTO PEHTIeHOBCKWE Bapuanuu Ojiecka
omepexkamoT pajauo (GIIYKTyalun Ha 150218 nueit (Puc. 6, eeprmsas
nameav), B TO BPEMs KAK DEHTI'€HOBCKUE BCIINIKUA 3ala3IbIBAIOT
O CPABHEHMIO C ONTHYECKUMU Benbimkamu Ha 16 + 10 mueit (Puc.
6, nuoichas naneav). OrTMeTuM Takyke, YTO (DIYKTyalud HMEIOT
boJsiee CryIaykKeHHBIM XapakTep Ha 0ojiee HU3KHX dYacToTax. JlanHoe
TIOBEIEHNE XOPOIIO OMUCHIBAETCS MOJETbIO “yIAPHON BOJHBI B IKeT
upesgiokennoit Mapuiep u T'mp (1985) u passuroil BrOCIEACTUH
Mapiep u ero crynenramu (Maprep u Tpasuc 1996, Cokosos u
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Puc. 5. Penrrenosckasi, onTuvieckas U paauo KpuBbe Oiiecka
kBazapa 3C 279 (crpesku Ha BepxHell [aHEJW YyKa3bIBAIOT
SII0XK BHIOPOCOB CBEPXCBETOBBIX KOMIIOHEHT W3 si/IPA JPKETA.).
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dbyuknusa mexay penrreHosckoit u paauo (37 I'T'i) kpuBbivu
6mecka kBazapa 3C 279. HuowcHas naneav: JluckperHas

KOPPEJISITUOHHAS

MeXJy PEeHTTeHOBCKOU

dbyHKIMST

onTudeckoii KpuBbiMu Osiecka kBazapa 3C 279. B obowux

caydadax

oTpulnare/IbHad 3aJepzKKa J0J2KHa  O3Ha4daTb

JINJMPOBaHNE PEHTIeHOBCKUX Bapualluii.
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Maprep 2005). 9Ta MOAEIbL TPEANOIATAET, YTO U3/IydYEHUE DA3HBIX
JaCTOT POKIAETCS B JXKETE, JJEKTPOHBI YCKOPSIOTCS TOJBKO HA
dponTe YAAPHON BOJHBI U TEPSIOT YHEPIHUIO, YIATIACh OT (DPOHTA.
DJIEKTPOHBI CAMBIX BBICOKUX SHEPIHUil, KOTOPHIE U3TYIA0T Ha KOPOTKHUX
JUTMHAX BOJIH, BBIKHBAIOT TOJIBKO BOJM3U (DPOHTA, B TO BpeMs KakK
60J1ee HU3KHME YaCTOThI U3JIyJalOTCs B DOJIbITEH Mo obbemy obmacTtu. B
9TOM CJIy9ae MEePEeMEHHOCTb Ha BBICOKMX YaCTOTaX Oymer OOJIbIe Mo
AMILIUTY/IE U OBICTPEE TI0 BpEMEHH, KaK U HADIIOMAeTC B OOIHIITUHCTBE
GazapoB. JlaHHAS MOJIEH XOPOINO OIUCHIBAET IMOBE/IEHUE KBA3apa
3C 279 B onrTuke W Ha paauo dacrorax. llomydeHHas KOppessiiys
MEXKJIy PEHTIeHOBCKON M ONTHYECKOW KPUBBIMU OJIECKA YKA3bIBAET
Ha, TO, YTO PEHTTEHOBCKOE M3JIyYEHUWE TAKYKe POXKIAETCS B JXKETe, HO
Hanbosiee BEpOATHO B pe3ysbrare SSC-mporecca, KOTaa ONTHYECKHE
7, BO3MOXKHO, WH(pPAKPACHBIE CHHXPOTPOHHBIE (DOTOHBI, U3/TyIEHHBIE
BHYTPH J2KETa, PACCEUBAIOTCS PEJSTUBACTCKUME JIEKTPOHAMHU J2KETA
JI0 PEHTTeHOBCKUX 3Hepruil. Bpemsi, HEOOXOIMMOE CHHXPOTPOHHBIM
doroHaM JIsT TOrO ITOOBI JOCTUYD HAOIIOIATEIsSI, OCPAHUIEHO TOJTHKO
CKOPOCTBIO CBETA, a TPOIECC PACCENBAHUS TPEOYeT IOMOJIHUTETHHOTO
BPEMEHM, KOTOPO€ CHJILHO 3aBUCHUT OT yTIJIa 3peHus HaOII0IATeNsd
u pasmepa obsactu (CokosoB u Maprrep 2005), 4ro u onpeesser
3aJIEPKKY PEHTTEHOBCKUX BCIBIINIEK [0 OTHOIIEHUIO K OINTHYECKOM
ePEMEHHOCTH.

Koppensmus mexay CBONCTBAMU DPAIUO JXKETa, W U3JIYyIEHUEM
Ha 0O0jiee BBICOKHX YACTOTAX HEOJHOKPATHO OTMEYAJIACh PASHBIMU
uccienoBaresiiMu, Hanpumep, Babamkansui u Besokons (1986)
HAIUTM  CBSI3b MEXKJy ONTHYECKWMU BCIBIIIKAMA U BbIOpOCcaMu
pPaJMO KOMIIOHEHT B JIKeT [/ HECKOJbKUX AKTUBHBIX sep U,
B uactHoctd, maa pamuoranaktuku 3C 120 (Benokoun 1987);
ACCOIMAIUST MEXKIy BBIOPOCAMH CBEPXCBETOBBIX KOMITOHEHT U TaMMa,
BCIBIIKAMY, TTO-BUIUMOMY, MMEET MECTO B IeJIOM psige 0/1a3apoB
(Bepiie u ap. 1994, Dpuragr u ap. 2001b). ITonsipusanmonsbie
ONITHYECKHE JIAHHBIE MOKA3BIBAIOT, YTO MATHUTHBIE MOJisI B OOJIACTIX
ONTHYECKOrO HU3JIYYEHUs CBA3aHbI CO CTPYKTYPOH PaJuo JKEeTa.
B wummuBumyaspHO B3dTOM 0JIa3ape HAIpPaBJIEHWE MOJISTPU3AINUAN
OTNITUYIECKOrO W3JIYIEHUS U3MEHSeTCs B OYEHb IUPOKOM WHTEPBAJIE
YIJIOB, U CTEMEHDb MOJISAPU3AIIHN UCIBITHIBAET BHICOKYIO TIEPEMEHHOCTD,
HAIPUMEDP, MHOTOYMCICHHBIE MOJISAPU3AIMOHHBIE JAHHBIE, MOy YeHHbIE
na Bropakanckoit acrpodusudeckoit cranmun Cankr-Ilerepbyprekoro
rocygapcrertoro yuusepcurera i BL Lac (TFaren-Topu u ap.
1984, Taren-Topu u ap. 1994), MOKA3LIBAIOT, YTO TMO3UIUOHHBINA yTOJI
SJIEKTPUYECKOTO0 BEKTOPA MOYKET MTPUHUMATH JIIOObIe HAIpaBJIeHU,
U CTemeHb nojdpu3anuu MeHserca or ~1% no >20%. Onmaxo,
pacmpezesieHre HaOIIOAAEMBIX HAMPABICHUN MOJSPU3AIUA  HMEeT
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XOPOIIIO BBIPDAYKEHHBI MAKCHMyM B HWHTEpBaje yIrjoB Mexmy 20°
n 30°, W BBICOKHE CTEIeHH mojdpusanuu, >15%, mabmonarorcsa
MPEUMYIIECTBEHHO Ha MO3UIMOHHOM yryie ~25°. 910 HampaB/ieHHEe
TIOISIPU3AIA COOTBETCTBYET HalpasiaeHuio pamano mkera BL Lac ma
MAPCEKOBBIX MacTabax. SHAYUTEIbHASA MEPEMEHHOCTD TO3UIUHOHHOTO
yIjla  TOJSpU3aldd W CYIIECTBOBAHWE  MPEUMYINECTBEHHOTO
HAIPaBJIEHUS TOJSIPU3AIMKA BJIOJIb JI2KETA [PU BBICOKOW CTerneHu
TOJIAPU3AIUU  XOPOIIO OObSICHAETCH MOIEIbI0 “yIapHOl BOJHBI B
JIZKeT”, eCJii B CIOKOWHOM COCTOSTHHYM MATHUTHOE MOJIe B JPKETe MMeeT
TYpPOYJIEHTHYIO CTPYKTYpYy, KOTOpas YHOOPsaA0oYuBaercs Ha (POHTE
YZapHOI BOJIHBI.

BazkHoit 3a1ateil aBIsIeTCS JTIOKAJU3AIMSA OIMTHUIECKOTO U3y YeHU S
B paguo mxere. Jlucrep u Cmur (2000) nabaronanu ¢ VLBA na 43
I'T'r BBIOOPKY KBa3apoB C BHICOKON WM HMU3KOM CTEMEHBIO MOJIAPU3ANNN
B ONTHYECKOM JIMala30He W HAILIA, 9YTO ONTUYECKAs CTEleHb
TTOJIAPU3AIUU OYEHb XOPOIIO KOPPEIUPYET CO CTEIMEHBIO MOJISPU3AINN
B sape mKera. OHM TPUNLIA K BBIBOY, YTO OOJIACTH MOJISIPU30BAHHOTO
U3IyYeHNss B OMNTHKE MOJIKHBI OBITh MPOCTPAHCTBEHHO CBA3AHBI C
SIIPOM TIAPCEKOBOro Kera. K momobHOMY Ke 3aKJIIOYEHUIO MPUIILIH
Tabysma ¢ coasropamu (2006), naubiogasuive BbIOOPKY OOBEKTOB
runa BL Lac B onruueckom puamnazone u ¢ VLBA. HaubGosee npsimoii
croco0b OmMpenenuTh, Tae B PAaU0 [IKETe POXKIAETCS ONTHIECKOe
U3IydYeHune, - 3TO ODHAPYKUTh KOPPEIUPOBAHHYIO MEPEMEHHOCTH B
ONTHUKE U B CTPYKTYPaX JKETa, 9TO JIydIle BCEro M0JKHO HADIIOIATHCS
[IPU CPABHEHUU U3MEHEHUN B ONTHIECKON MOJISIPU3AIIH C U3MEHEHU MU
B M300paKEHUSX MMAPCEKOBBIX JIKETOB B IMOJISIPU30BAHHOM ITOTOKE.
Takyro mporpammy s JecaTka 0J1a3apoB Mbl IPOBOIUM B HACTOSMIIEE
BpeMs B corpyauudecrBe ¢ Ilaynm Cuur (Crbioapn obcepsaropust,
CIITA) u mabmomarenamu acTpobu3nIecKol J1ab0PATOPUH UHCTUTYTA,
um. B.B.CobosieBa. BoisiBjenuwe cBs3eit MexXay W3JIyYeHHEM U
MOpGOIOruell UCTOYHUKA HA PA3IUYHBIX YaCTOTAX AT OCHOBHOIM
MaTepuasl ik TOHUMaHus (PU3UKKA 0ObEKTOB, IOCTPOECHUS U TPOBEPKU
TEOPETUYECKUX MO/IETICHt.

6. CBa3b MeXOy aKKpPeIMOHHBIM JUCKOM MU JI2KETOM

Okomo pmecarn ser Hasan Mupaben u Pompures (1994) orkpbiian
apoitayto 3BE3auyio cucremy, GRS 19154105, sABISIOMIyIOCS SPKUM
PEHTTEHOBCKUM WMCTOYHHKOM W WMEIOIIYI0 HEKOTODBIE XapPaKTEPHBIE
ocobeHHOCTH OJIa3apa: CHCTEMa COMEPXKHUT B cebe UepHYyIO IbIPy C
maccoit B 14M u obiamaer paauo IKEeToM, B KOTOPOM HabJIIOIaeTCs
CBEPXCBETOBOE JIBUKEHHE C BHIMMOM CKOPOCTHIO 2-3c. ABTODBI
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Ha3BaJM 3ITOT O0bEKT “MuUKpoO-KBa3ap’. B Hacrosdmee Bpems
HACUYUTBHIBAETCH HECKOJIBKO JECATKOB MHKPO-KBA3apoB. B MHKpO-
KBa3apax MPHUCYTCTBUE JIPKETa SBJSETCs TPAH3UTHBIM sIBJIEHUEM
U KOPPEJIUpyeT € XAPAKTEPUCTUKAME PEHTTEHOBCKOTO W3JLy YeHUSI.
Penrrenosckue kpusbie Omecka GRS 19154105 aemoHCcTpUpYyIOT
MEepUOIbl HU3KOM MJIOTHOCTU MOTOKA (IJIATO) ¢ YKECTKUM CIEKTPOM Ha,
BPEMEHHBIX MACIITa0AX OT MUHYT JI0 YaCOB, KOTOPHIE COMPOBOXK TAIOTCS
cooprrsiMu - B pamno u MWK  gmamasomax. IIpomomkurenbHbIE
$a3bl KECTKOro PEHTTEHOBCKOTO H3JIyYeHWs COBNAJAIOT ¢ (a3zamu
OTHOCHUTEJIBHO SPKOT0 PAJIMO U3JLYY€HUsT, UMEIOIIEro MIOCKUH CIeKTp,
U B 9TH TEpUobl WHTep(hEPOMETPUUECKUE HADIIOMEHUS HCTOYHUKA
MTOKA3BIBAIOT TPUCYTCTBUE CTAOMIBHOrO pamuo mkera. OmgHAKO,
CHUCTEMA WMEeT MPOIOJIKUTETbHBIE (A3l MITKOrO PEHTTEHOBCKOTO
U3IyYeHus, KOrJAa Paauo KeT momasjieH. [Ipu mepexome oT miaro K
daze MATKOro peHTreHa CBEPXCBETOBbIE KOMIIOHEHThI BBIOPACHIBAIOTCS
B paauo Ker, npuaeM JIopertr (pakTop 3TUX KOMIIOHEHT 3HAYUTETHLHO
Boime Jlopenr, (pakropa cTabUIBHOrO JKera. T HAGIIOAATETbHBIE
MPOSIBJIEHUS PACCMATPUBAIOTCA KaK yOeIuTeIbHBIE TOKA3ATEIHCTBA
CBA3U MEXKY JI’KETOM, BIOPACHIBAEMBIM U3 [IEHTPAIBHOTO UCTOYHUKA,
¥ aKKPENUOHHBIM TOTOKOM, MUATAIONUM YEPHYIO IBIPY, U TO3BOJISIOT
MMOCTPOUTH YHUMDUIMPOBAHHYIO MOJENb JUCK-IPKET B3aUMOJEHCTBHS
(cm. @ennep u Bemonn 2004).

Habmonaercst s nmonobuast cesi3b B AGN? B gpKO BBIpayKEHHBIX
07a3apax W3JIydeHne [KeTa, [MO-BUIAAMOMY, CHJIBHO JOMUHHUDPYET
Ha Bcex uHax BosH. CeiipeproBeckue TaJTaKTHKH, KOTOPBIE
SIBJIIOTCS CUJIBHBIMEA PEHTTEHOBCKUMU HCTOYHHKAMH, KaK IPABUIIO,
UMEIOT OdYeHb cjaboe pajuo HU3JIydYeHHe, TaK 9YTO HUCCIEJOBAHUE
WX PATU0 TEPEMEHHOCTH OTHATOIIEHO 3HAYUTETbHBIMU  IIIYMAMU.
OnHako, psj aKTUBHBIX TaJaKTHK OOJAJAIOT B PEHTTEHOBCKOM
muamna3one cBoiicrBamu CefipepTOBCKUX TaJaKTHUK W TOKA3BIBAIOT
XapaKTEPUCTUKK OJIa3apoB HA PAJUO YaCTOTaX. Takue HCTOYHUKH
SIBJIIOTCS  OY€Hb [EPCIEKTUBHBIMHU [IJIsi MTOMCKA JIUCK-/IPKET CBSI3H
B AGN. K wux uwmcny npunamiexur paguoraisakruka 3C 120,
oruocamascd K FRI nacenenmuio.

Mer marpyaupyem 3C 120 ¢ VLBA u RXTE c¢ 1997r., u
yKe TepBble Troabl HAOIIONEHUN BBIABUJIN COOBITHS B pPaIU0 Wu
PEHTTEHOBCKOM IMANA30HAX, YKa3bIBAIOIINE HA BO3MOXKHOE JIMCK-
mxer Baumoseiicreue (Mapurep u ap. 2002). Tekyuiue nabionenus
MOATBEPKIAI0 HAJWYNE CBA3W MEXKJIYy PEHTTEeHOBCKUMU U PAJIHo
cooprrusimu. Pagmo mxer 3C 120 gaBisieTcss JTOCTATOYHO AKTUBHBIM,
u B cpemHeM 2-3 SApPKAX KOMIIOHEHTA, XOPOIIO OTOXKIECTBJISIEMBIX
HA PaJu0 KapTax, BBIOPACBIBAIOT 3a TOM, MPUYEM 3TH KOMIIOHEHTbHI
uMeroT noA00Hy0 BuauMyto ckopocrb ~bc (Puc. 7). Kaxknomy rakomy
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KOMIIOHEHTY OOBIYHO MPEIIIECTBYEeT TMAJEHNE IIJIOTHOCTH TMOTOKA B
PEHTIEeHOBCKOIl KpuBOil Ojiecka. XOTs 3TO TMaJeHWe He SBJISeTCS
CTONb JIpaMaTUYHBIM KaK B MHKPO-KBa3apax W He uMeeT (OpMY
IJTATO, OHO [JINTCS OT HECKOJbKHX MHeH 10 HeIeNW, W ILIOTHOCTH
[IOTOKA, YMEHBIIAETCS B ~2 pa3a. ITO yMEHbIIEHHE COIIPOBOXKIAETCS
CJ1a0bIM, HO 3HAYMMBIM y¥KECTOYEHUEM DEHTTEHOBCKOro criekrpa. (Puc.
8, HoBble maHHble Tocse 2002r.) CmepXCBETOBBIE KOMIIOHEHTHI U3
7 MM gapa IXKeTa BBIOpACBIBAIOTCS C 3amepxkkoit 60+10 mmeit mo
OTHOIIIEHUI0O K MOMEHTY MAaKCHMAJbHOIO IAJ€HUA PEHTTEHOBCKOTO
OGiecka. Jra 33JepXKKa JaeT OLUEHKY PACCTOAHUS sApa JzKeTa OT
MEHTPATBHOrO UCTOIHUKA ~(0.4 TIC, XOTS 9aCTh 33I€PKKHA MOXKET OBITH
obycyioByiena, capuroM mojtoxkenus siapa Ha 43 [T mo oTHOMEHUIO K
peasbHOMY APy, TaK KaK JacTOTa 3aBaJjia CAMOTIOTJIONIEHUS B PaIno
crmektpe 3C 120 pasua ~100 I'T'nm. Ecin mpomomkuTeabHOCTL (ha3hbi
HU3KOrO0 PEHTTEeHOBCKOTO IMOTOKA CMACIITabUPOBATH B COOTBETCTBHH
¢ orHomreaueM macc 4depHbix apip B 3C 120 u GRS 19154105 (~
3 x 10°%), To basa mraTo B MEKpO-KBa3ape J0/IKHa 3aHEMaTh ~1 cek,
9T0, MO KpaiiHeil Mepe, HA 2 MOPSAAKA MEHbBINEe, YeM HAOII0IAeTCs.
HawnGosee BeposATHO, YTO MAacHTad 3aBHCHAT HE TOJBKO OT MAaCCHI
IIEHTPAJIBLHOTO WCTOYHWKA, HO W, HAMPUMEP, OT HOPMBI aKKDPEIWH ¥
CKOPOCTH BpAINEHUs 9epHO# AbIpbl. MbI caWTaeM, 9TO IMOJTYIEeHHbBIE
JAHHBIE yOeIUTETHLHO JEMOHCTPUPYIOT, ITO (pa3bl U3y IEHUsT CHCTEMBI,
COCTOATIEH W3 AKKPEIMOHHOTO /WCKA W OKPYIKAIOMIEH ero KOPOHHI,
UMEIOT TIPSIMOE BO3IEHCTBUE HA COOBITHs, MPOUCXONAIINE B PAIUO
mxere 3C 120, n TOIOOHBI SIBJICHWSM, HAOIIOJAIOIIAMCI B MHUKPO-
kBazapax. CBs3b MexKJy ONTHYECKHMM BCIBIIIKAMUA ¥ BBIOpPOCAME
paJauo KOMIIOHeHT, Haiizenuas bBesokonn (1987), He nporuBopedur
JAHHOH KapTHWHE, TaK KaK ONTHYECKHE BCIBIIIKA MOTYT POXKIATHCS
TIpW BXOJE yIapHO# BONHBI B JizKeT. K CcOXKaNEHWIO HAIM ONTHUYECKUE
naruble 1t 3C 120 He MO3BOJISIOT BBINOJIHUATEL OJIOOHBIM aHAJINS.

Pammoramakruka 3C 120 He aBnsgercs eIWHCTBEHHONR AKTHBHOMI
raJIAKTUKOW, JIEeMOHCTPUPYIOIIel MuCK-IkKeT cBa3b. B 2004 r. wmbr
Ha4va/Id IPOBOJUTH IOAOOHBIE HabJtoaeHus i paguoragakruku 3C
111, oraocameiica k FRII nacenennio, KOTOpbIe TOKA3bIBAIOT TAKYIO
JK€ CBSI3b MEXK/Iy PEHTTEHOBCKUMU U PAIUO COOBITUSIMHU.

7. 3akiaodyeHue

Brigaromiasicss nepemennoctb AGN BIOJIb BCEro 3JeKTPOMArHUTHOTO
creKkTpa ObLja W OCTAeTCs OHOW W3 OCHOBHBIX T€M ACTPOMU3UIECKUX
uccienoanuii. CymecTByer Henblilt psiji TPUYUH, KOTOPHIE BBI3BIBAIOT
3Ty IE€PEeMEHHOCTb:
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3C 120
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Puc. 7. Panuo xkaprer 3C 120 na 43 I'Tu., pasmep Jemnecrka
HAIIPaBJIEHHOCTU CHHTE3UPOBAHHOIO Jiyda - beam=0.40x0.15
(vcek nyrm)?, muk spxocru - 1.52 du/beam.
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Puc. 8. Penrrenosckast m paamo kpusble Ojecka 3C 120.
Crpenku Ha PEHTTEHOBCKOM KpUBOil OJleCKa YKa3bIBAIOT
SI0XU BBIOPOCOB CBEPXCBETOBBIX KOMIIOHEHT W3  SIApPa
mxkera. Huoichas nanesd [IEMOHCTPUPYET IIePEeMEeHHOCTH
PEHTIEHOBCKOIO CIIEKTPAJIbHOIO MHIAEKCA.
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1). U3smenenusi BO BXOAAIIEH Macce U B BBIOPACHIBAEMOM
[TofiHTUHTIOBOM TIOTOKE, KOTOPBbIE MOIYIUPYIOT YCJIOBUS B Pa3HBIX
YACTIX CHCTEMbI M, B 9aCTHOCTH, B JKETE. DTO, BO3ZMOXKHO, - CAMBIiA
WHTEPECHBI!l IIPOIECC, MOCKOIbKY OH OTHOCUTCS HEIOCPEICTBEHHO K
“cepairy” AGN, akkpenupyromeil 94epHoil 1bIpe.

2). YnapHble BOJIHbL, Geryiye Buu3 mo axkery. OHU IpeicTaBIsior
OTKJIUK MOTOKA HA BO3MYIIEHHWS B OCHOBAHUE [I2KETA, KOTOPHIE MOTYT
OBbITH KOPOTKO JKUBYIIUMU SIBJICHUSIMU 110 OTHOIIEHUIO K M3MEHEHUIM
B 1.1l.

3). TypOyneHTHOCTh, PA3BUBAIONIAACA B AKKDPEIIMOHHOM JIUCKE
U/WiIn B JKeTe W3-3a BHYTPeHHeil HecTaOMIBLHOCTH WM B PE3YJIbTaTe
B3aMMOJIEHCTBUA C OKPYZKAIOLIEH Cpesoi.

4). I3meHenus HanpaBiieHus! JKeTa, BbI3BAHHbIE [IPELEecCHel miu
KAQYaHUEeM OCHOBAHUS [IZKETA.

5). DuepreruyecKue I[OTEPU, UCIBITHIBAEMbIE DEJIATUBUCTCKUMU
SJIEKTPOHAMHU TMPHU CHHXPOTPOHHOM W3JIyIYEHUU WU KOMIITOHOBCKOM
paccesiHuu, ¥ [P OXJIAXK/EHWUW, BBI3BAHHOM  DACIIHPEHHEeM
U3y9a0MEero 00bemMa, KOTOPbIE MOTYT MOTYIMUTb W YKOPOTHUTH
BCIIBINIKH, TIOPOXK/IEHHBIE TPUINHAME, YKA3AHHBIME B II.IT. 2,3.

SuaHue Jerajieil 9TUX MPONECCOB U B3aMMOCBSI3€il MeXKy HUMHU
[TO3BOJIUT HAM [OHATH POJIb, KOTOPYIO AKTUBHBIE sApPa WIPAIOT B
3BoJIIonuu BceesreHHoi.

ABTOpBI 6Iar0HAPAT OPraHU3ANMOHHBI KOMUTET 33 BO3MOYKHOCTH
NpUHATH y9aCcTWe B KOH(MDEpPEHInu, MOCBAMIEHHON 125-y1eTnto
Acrponomuueckoro wumacruryra um. B.B.CoboneBa, u xemaior
KOJIJIEKTHBY HHCTUTYTa OOJBIIHX TBOPYECKHX ycIexoB. Pabora
BBITIOJTHEHA TIpH o iepRKe rpanTa Hammonaasaoro Hayaroro @omma

CIITA AST-0406865.
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