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IV. CpaBHenue cBoiictB AGN u uOSO ¢ vueTroMm pasHUILI BpeMEeHHBIX,

JHMHEHHBbIX M YJHEPreTH4YeCKNuX MﬂCHITﬂﬁOB, onpeaeasieMoil OTHOILIEHMEM MAaCC

HX YEePHBIX ABbIP.

1. Pasubie cocrosgaus pQSO u Apyrux 3BE3JHBIX CHCTEM C YEPHBIMH
JBIpaMU  COTIPOBOXKJIAIOTCS B PEHTTEHOBCKOM JHANa30HE KBAa3HUNEPHUOINYECKUMU
ocumwsinusaMu (QPO) ¢ pa3HbiMu XapakTepucTHKaMu (CM., Hanpumep, [ 124-126]).
HuskouactotHsle vopo<10 'l wame Habmogaroresa B cocrostuuu low/hard, pexe —
B very high coctossHuu u HUKOTIa HE BCTpeuaroTes B coctosinuu high/soft [110]. Y
cucreM ¢ BH He ObBaer vopo>500 I'm [127], x0T ecTh mpsimass 3aBUCUMOCTb
Mexay Vopo U dm/dt [109]. Ho Tak kak vgpo Jdydille KOPPEIUPYIOT C IOTOKAMU B
MSATKOM peHTreHe (2-5 K9B), TO HUX eCTECTBEHHEE CBS3aThb C JUCKOM WIU
OTJCIBHBIMH €ro o0jacTsaMu (Hampumep, [126]), a He ¢ Oojee ropsdeir KOPOHOM.
(XoTs cymiecTBYIOT U Apyrue npeanoioxenus o npupoae QPO (mampumep, [128-
130]). Ogna w3 TOYEK 3pEHMS HA MPUPOJY ATUX OCHUUISLIUN 3aKIIFOYaeTCs B
JONYIICHUH HEYCTOMYMBOCTM Ha BHYTpeHHeH rpanuue aumcka (rip=10R,),
XapaKTepU3yeMol KeraepoBCKUMH yacToTaMu [131]

vi=1/21(GMgy /RY)?=0.1-10 Tu.
Ecnu paccmarpuBaTh BO3MOKHOCTh NosiBiieHUss QPO 'y okonosiAEpHBIX JUCKOB B
AGN, TO B cHly 3aBUCHUMOCTH
vieMg ?Res > 2~Mpgy!
CIeayeTr 0XKUIaTh vaO(AGN)~lO_6 I'n, 94TO COOTBETCTBYET XapaKTEPHBIM BPEMEHAM
JUI KBAa3WIEPHOAOB B AMArasoHe opt/uv mopsiaka 10%. Takas mepeMeHHOCTS B
AGN peiicTButenbHO HabmonaeTcs (Hanpumep, [132]).

2. Ecimm Hanmuyue  pEeHTTEHOBCKOro  «spike»,  MpealIecTBYIOLIErO
pPaJMOBCIUIECKY, ABIAETCS XapakTepHou deprout mamsa pQSO [115], To momobHOE
aBjieHUE MOXXHO 0ujaTh U B AGN. TosbKO JUIMTENBHOCTH «spike» B mocieaHeM
ciaydae Oyaer He ~10 cek, a HECKOJIBKO JIET, U HaOJI0IaTh €ro CieayeT He B
MATKOM PEHTTeHE, a B auamazoHe opt/uv. MuTepecHo, uro B pabotax [133-135]
YKa3bIBAJIOCh Ha (DAaKT BOZHUKHOBEHUS «CBEpPXCBETOBbIX» VL BI-pagmokoMmnoHeHT

B HekoTopeix FSQ (mampumep, ON 231, 3C 345) cpazy mocie ONTHYECKHUX



CWIBHBIX BCIIBIIIEK, KOTOPbIE M MOTYT SIBISATHCA aHAIOTOM  PEHTTEHOBCKOTO
«spike» B 4epHBIX JpIpax 3BE3JHBIX MAcCC.

3. Ilo anamorum ¢ puQSO paarosiOpockl B AGN 10JDKHBI MPOUCXOIUTH Ha
¢doHe ocnabneHusi KBa3UTEILUIOBOTO M3IY4YEHHs] OT  aKKPELUHUOHHBIX JHCKOB,
cocpenoroueHHoro B obOnactu Big Blue bump (Y®). KocBeHHbIM Mpu3HAKOM
HaJIM4YMsg TaKOW aHTUKOppesuuu (mocie ydera 3(pPEeKToB OpUEHTAIMU) MOMKET
CIIyUTh HaOmonaeMblil (akT ocnablieHus - WIM JaXKe OTCYTCTBUS - JuHuUU K
FeXXV (6.4 x3B) B RL 00bekTax. DTO HHTEpHpETUPYETCS KaK MpHU3HAK cIabocTu
MOHHM3UPYIOIIETO M3JIy4YeHUsT OT UEHTpaJbHbIX o0nactel aumcka (Hampumep,
[136,137]).

4. Monutopudr B peHtreHe UQSO moka3bIBae€T, YTO OHU MPOBOASAT B
COCTOSIHUU «A» € CHJIBHBIM paauounsiaydeHueM He Oosbwe 10% Bpemenu (cM.,
HarpuMmep, [138,139]. Ot1o HAIIOMUHAET COOTHOUIEHUE MEXKTY
npoctpancTBeHHbIME TIOTHOCTAMU RLQ/RQQ=0.1. (Takoe xe cooTHOIIEHUE U
Mmexay E-ranaktukamu, SBISIOMIUMUCS CHIIBHBIMU paguoucTounukamiu (T.e. RG) u
E-ranaktukamu, He spustommumucs RG . Orcroga HanpammBaeTcs BbiBoI, 4To QSS
u QSG ABIAOTCA pa3HBIMH COCTOSAHMAMU OAHOTO M Toro xe tuna AGN. Tak kak
10 pa3HbIM olleHKaMm (Hampumep, [140, 141] Bpems xu3aun QSO He MpPeBOCXOIUT
~107 ner (paHHsis KOpoTKas (asa aKTHBHOCTH sjep B MACCHUBHBIX hg), TO €O
BpEMEHEM OHHM NEPEXOAsT B Oojiee JOJITOBPEMEHHYI0O MU MEHEe aKTUBHYIO (a3zy:
QSS—RG tuna FRII, a QSG—>SyG (ecnmu hg Oplna TUCKOBOM — CM., HaIPUMeEp,
[41-47]).

[Tpu TakoM MoaXo0J1e MOKHO AyMaTh, 4To 00bekThl TUNa BL Lac sBnstorcs
IIPOMEKYTOUHBIM, OTHOCHUTEJIBHO KpPaTKOBPEMEHHBIM COCTOSIHUEM,
XapaKTEpU3YIOIIUM MEPEX0]l OT PAJUOCHIBHOTO COCTOSHUA «A» K paauociadboMy
coctostHuto «C». To ecth 00bekThl BL Lac cOOTBETCTBYIOT HEYCTOMYHMBOMY
CUJIBHOIIEPEMEHHOMY YYacTKy COCTOSIHMSL «B» (B TepMHMHAaX omucaHus pas3HbIX
coctostHuit B PQSO). C 3TOM TOYKM 3pEHHUS] CTAHOBUTCS MOHSTHBIM, MOYEMY CO
BpemeHeM 00bekThl Tua BL Lac mepexonsat B RG tuma FRI. [Ipu 3TomM 00BbeKTHI
tuna BL Lac, anstomuecs nepexonusiM coctostHueM o RL QSO k RQ QSO,

MOTYT II0 CBOUM PaarOCBOMCTBaM otTiimdarscsa oT BL Lac, aBomonnoHupyromux B
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obpatHom HampaBieHun OoT RQ QSG x RL QSG. IlepBeie Oyayt
«paguorpomknmmu» BL Lac, a Bropbie — «pagnoruxumm» BL Lac.

5. HaGnrogaemblii TeMm KOCMOJOTHYECKON HBOJIIOIMHN BHETAIAKTHUYECKUX
AGN, Haxomdmmxcsi B Pa3HBIX COCTOSHHUSAX, €CTECTBEHHO, 3aBHUCHUT OT
JUIMTETBHOCTH J3TUX COCTOSHMM U BKJIaJa pPEKyppeHTHOCTH. SICHO, YTO ¢
YBEJIMYCHUEM JJIUTEILHOCTH W POJIM PEKYPPEHTHOCTH TEMII SBOJIOIUU JIOJDKEH
yMeHbIIatbes. Boicokuit Temn sBomtounu QSO  npu z<3  CBUIETEIBCTBYET O
KOpOTKOH mikane (t<10’ 7eT) M OTCYTCTBHM PEKyppPeHTHOCTH. MeHbIIHi TeMI
KOCMOJIOTHYECKOM SBOJIIOIUHA O00BEKTOB, Haxomsmuxcs B coctosuumu BL Lac,
MOXET OBITb CBSI3aH Kak C OoJibLIEH JUIMTEIBHOCTHIO 3TOTO COCTOSHUSL I1O0
CPaBHEHUIO C COCTOSTHUEM C CUJIbHBIM PaJIMOU3IyYEHUEM «A», TaK U ¢ 3PPeKTamMu
CEJIEKI[MH, KOIJla M3-3a CJIa00CTU JIMHUM U3IYyYEHHS B MX ONTHUYECKHX CIEKTpax
TpyaHO oToxecTBiIsITH BL Lac Ha Gonbiiux z.

6. 3 nabmromaemoro ¢akra CBSI3M COCTOSIHUSI AKTUBHOW CHCTEMBI CO
cnabbIM  paJMOM3IyYeHHEM C  PEHTIEHOBCKMM  cocTostHMeM  high/soft
aKKPELIMOHHOTO JMCKA U TEOPETUYECKOTO BBIBOJA O COOTBETCTBHM cocTosiHus HS
temiy akkpenuu dm/dt>(dm/dt),,=0.01(dm/dt)5,, caenyer, nepexons x AGN,
YTO Ha paHHUX OJTanax »dBojouuu (Oonpimime z) OyayT, B OCHOBHOM,
dbopMupoBaThCs OOBEKTHI €O CIA0BIM  paAHOU3IyYeHHEM (U3-3a OOJIBIION
IUIOTHOCTH aKKPEIUPYIOLIEro BellecTBa Ha Oonbimux z). Habmiomenus kak pas
MOATBEPKAArOT BBIBO 00 yMeHbineHnu oTHomeHus: RL QSO/RQ QSO ¢ pocrom z
(mampumep, [142]).

7. B nonb3y cxojactBa npoueccoB, nporekaromux B QSO u AGN, moryrt
CBUJIETEJILCTBOBATh U CYIIECTBOBAHME HEKOTOPBIX CXOJIHBIX KOPPENALMA MEXIy
napamMeTpaMu B 3TUX cucTeMax. K TakuMm mapaMerpaM MOKHO OTHECTH: HAaKJIOH
CIEKTpa B PEHTICHE O , HAKJIIOH CIEKTpPa MEXIY ONTHUKOM U PEHTI€HOM Olo ,
notok B peHtrene Fy , mortok B paauo F,, yrom mnepekprIThs OTHOCHUTEIHHO
XOJIOIHBIX U 0oJiee TopsSYnX obsacTei (cujia KOMITOHOBCKOTO oTpaxeHus) /27
(cm. pabdoter [80-90, 101-103]). P aBTopoB (Hanpumep, [143-145]) cuuraroT, 9To
3aBUCUMOCTH  O—Fy, (/2m-0 SBISAIOTCA  CIAEACTBHEM  HEAJIEKBAaTHOCTHU

CIIEKTPAJIbHBIX Mojeneil mist 3Be3aubix cucteM u AGN. B pabore [103]
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KPUTHUKYIOTCSI BBIBOJIbI, OCHOBAHHbBIE HA MPUMEHEHUHU OJMHAKOBBIX MOJENICH IS
XRB wu SyG. ABTOpbl CUYMTAKOT, YTO H3-3a HAIMYHUS OKOJIOAJIEPHOIO
MOJIEKYJISIPHOTO TOpa W o0jactel (popMupoBaHMs MIUPOKUX JTUHUN HU3IyYCHHS B
AGN nocnennne OyayT BHOCUTH OOJBINON BKJIAJ B OTpaKaTeIbHBIN KOMIIOHEHT (B
oriinure oT XRB), 1 3TO JOKHO OTpaxaTbCsl HA BUJIE SHEPTETHUYECKOTO CIEKTPA.
C apyroii cTOpoHHI, B psijie paboT (Hampumep, [144]) mpITatoTCs HAMTH aHAJIOTHH B
npoiieccax GOpMUPOBAHUS PEIATUBUCTCKUX BBIOpOCOB HE TOJIbKO B LQSO u AGN,
HO U B KOCMoJiorndeckux ramma-erieckax (GRB).

8. B pamkax mpeanonoxenuss o cmeHe coctosHuii AGN Ha macimtabax
BPEMEHU B COTHU WM JaXe ThicAuu JeT, korja RL kBasapsl Moryt uepes
npoMexxyTounyto craguto tuna BL Lac mepexomuth B pagamocnokoiinbie (RQ)
KBa3apbl, MOXHO OXuaaTb, 4To BOKpyr RQ QSO Oynyr HaGmogaTrbes
IPOTSKEHHBIE CTapble PaJuOCTPYKTYpPbl — OCTAaTKH OT paguocTpykryp thmna FRII,
xapaktepHbix it RL QSO. U, ckopee Bcero, 3TM paguOCTPYKTypbl - 3a CUET
BO3JICHCTBUA BHEIIHEH cpenibl - OyayT yxe tuna FRI. U neiictBurensHo, B paboTe
[145] Obuto moOKa3zaHO, YTO BOKpYr HeEKoTopeix RQ QSO mnHabmomarorcs
NPOTSDKEHHBIE (COTHU KIK) paguocTpykTypbl Tumna FRI, koTopeie mo cBeTuMocTu
Ha 178 MI'm u 5 I'T'y pacnionoxkensl BOnm3u rpanui, pazaeistommux FRII/FRI u
RQ/RL. B pa6ote [146] npennaraerca UCKaTh TakKue paluOCTPYKTypbl BOKpYT RQ
QSO Hna VLA Ha HM3KHX YacTOTax ¢ OOJBIINM BPEMEHEM HAKOTUICHHUS (Yachl) MPU
KOH(UTypanusx AHTEHH, CIIOCOOHBIX OTCIIEKUBATh MPOTSKEHHBIE
PaauoOCTPYKTYPHI.

9. UM nocnegHee. MoOXKET  BO3HUKHYThH  BONPOC  OTHOCUTEIBHO
npeanonoxenuss o cxoactse mexay HQSO u AGN , KOTOpblid CBsi3aH C
JIBOMCTBEHHOCTBIO 3BE3JHBIX AKTUBHBIX cucTeM. He 3Hauut nau 3710, uro AGN
JOJDKHBI OBITh JABOWHBIMH cucTeMaMu? Takue MpennoyiosKeHusi, AeCTBUTENBHO,
JIEJaIICh HAa OCHOBAaHUU psiia HaOMOAATeNnbHbIX (AaKTOB — B TOM YMHCIIE,
pa3BOCHHOCTH PpAa3pELUIEHHBIX IUIUPOKUX JIMHUWA H3JIy4eHUs B  CIEKTpax
HeKoTOpbIX AGN (cMm., Hanpumep, [147]) win NepHOIUIHOCTH B KPUBBIX OJecKa
[148].

Onnako, no-suauMomy, st AGN npeanosnoxkeHus 0 IBOWCTBEHHOCTH SAED

HeoOs3aTenbHO. Jleno B ToM, uro s (GOpMHUPOBAHUS AKKPELIMOHHOIO AMCKa



BOKpYT MBH HEe00s13aTeIHHO CYLLIECTBOBAaHUE KOMITaHbOHA—I0HOPA.
AKKpEIMOHHBIE TOTOKH, (POpMUpYIOIIKE IUCK, MOTYT BOSHUKATh WJIU MPU pa3Balie
3B€3/1 WM 3BE3JIHBIX CHCTEM THUNA IIAPOBBIX CKOIUIEHUH, NPOXOASIIMX Ha
pacCTOSIHUM MEHBIIIE MPUIMBHOTO paanyca oT MBH, nim npu npoxoxaennn yepes
IEHTpaIbHYI0 00acTh hg Tra30BBIX 001aK0B cheprueckoit KoMmoHeHTHl. Kcerartu,
B 3aBHCHMOCTH OT HAIpPaBJICHHs JBIKEHUSA (HOPMHUPYIOMIUXCSI aKKPEIUPYIOMIUX
IIOTOKOB 110 OTHOUICHUIO K HAIPABJICHUIO BpauieHus neHrpaibHoii MBH moryr
(GopMHpOBaThECS contra UM CO-BPALAIOLIMECS aKKPELIMOHHbBIE JUCKU. BO3MOXKHO,
MMEHHO 110 3TOM MNpUYMHE CWiIbHble paguousnyyaromme AGN  cBs3aHbI
UCKJIIOUUTEIBHO €O chepouaanbHbiMU hg, B KOTOPBIX BBIIIE BEPOATHOCTH (IO

CPaBHCHUIO C ITUCKOBBIMU hg) O6p3.30BaHI/Ie contra—Bpamafomec;{ JUCKOB.



