Bo3moXkHaa npupoaa rmraHTCcKux
paguoranakTuk

Kombepr b.B.
[TaweHko .H.



3)
4)

5)
6)

7)
8)

Co BpemeHn obHapyxeHusi nepBblx RG (Hayano 50-x) npowuno
okosno 60 neT, ogHaKko OCTaeTCs HEACHbLIM LIESbIN psAa BONPOCOB,
OTHOCSILLMXCS K UX CBONCTBAM:

[TpnYnHBLI NOABNEHNA MOLLHOIO paamno Bbibpoca B sapax
HEeKOTOpbIX MaccuBHbIX ranakTuk (Radio Loud/Quiet): BpaLueHne
ULl, cTpyKTypa MarHMUTHbIX Nonen, TeMn akkpeuun. ..

[TpnumHbl pasHbix cBonucTB RG TMna FRI/FRII (Fanaroff-Riley,
MNRAS, 167, 31, 1974): Temn akkpeunun, coctaB Bblbpoca...

Hackonbko BepHa YC (FRII-QSS, FRI-BL Lac)? KakoBa ponb
9BOMNOLUUM CBETUMOCTU, pa3mMepoB, macc Y[], Temna akkpeumn...?
RG — ctapble RL QSS?

KakoBa npupoaa Habnogaemon aCUMMETPUN NPOTSKEHHbIX
PagnoCTPYKTYp (reoMeTpusi, BHELIHASA cpea, HEOAHOBPEMEHHOCTb
BblbpocoB — flip-flop, pa3Hble ckopocTn BIODPOCOB)?

KomnaktHble RG (GPS, CSS, CSO) — monogesle FRII RG?

PacnpoctpaHseTtcsa nm aHanorma ¢ MmkpoQSS Ha AGN (RL/RQ —
LowHard/HighSoft n cBaszaHo ¢ pasHbIM TEMMNOM aKKpeumn)?

PekkypeHTHast aktnBHocTb/flip-flop — npuunHa Habniogaembix
ogHocTopoHHNX VLA-BEIOpocoB? agyT N Ha 3TO OTBET UX
HabnaeHNA Ha ONUHHBIX BOMNHAaXxX?
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Figure 6. The luminosity ~linear size or P-D diagram for all 3CR sources
with 30kpe << D =<2 | Mpc and our sample of glant sources. The giant
quasars and galaxies are shown by filled and open circles respectively,
while the 3CR quasars and galaxies are shown by filled and open triangles
respectively, except for those with a clear FR T structure. The FR T sources
are marked with an asterisk. The evolutionary scenarios for sources with
jet powers of 1310 13> 10FY and 1.3x 10°*W from Kaiser,
Dennett-Thorpe & Alexander (1997) are shown superimposed on the
diagram.

Ishwara-Chandra, Saikia, 1999

Lara et al., 2004
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Fig. 11. Power - size diagram of radio galaxies. Filled circles
correspond to our sample; crosses correspond to the B2 sam-
ple: x-shaped crosses correspond to a compilation of GHGs
(Ishwara-Chandra & Sailia 1999, Schoenmakers et al. 2000a,
Machalski et al. 2001): asterisks correspond to the Peacock &
Wall (1981) sample. The dashed line represents the sensitivity
limit of the NVSS for a 16" extended 100 mJy source (see Paper
[}. The horizontal dotted line marks the power break between
FR I and FR II radio sources. The vertical dotted line marks
the definition of GRGs. The curved continuous lines represent
evolutionary tracks for sources with jet powers of (top to bot-
tom) 1.3 x 1047, 1.3 % 10* and 1.3 x 10 W from Kaiser et
al. (1997). The straight continuous line represents the trend
imposed by our selection criteria in flux density and source
angular size.



[ UITAaHTCKMe paguoranakTuku.
CBouncTtBa

* LLS > 1Mnk (h1o = 0.5)

BnepBble 0OHapyXeHbl B 1974
(Willis, Strom, Wilson, Nature,
250, 625, 1974) 3C236 un
DA240

http://www.astro.uni-bonn.de/~mjam
- 125 nctouHukos u3 3C, 4C,
7C, PKS, MRC, WENSS, NVSS

* paanomopdonorma (ectb
cenekuns no FRIs):106 FRIls, 8
-FRIs, 11 FRI/lIs

* | onT. cnekTp: ans ~ %2 BbIGOPKM:
~50% LERGSs, ~30 % HERGS,
8% BLRGs, 14% QSSs

* | <z>=0.28 (0.017 - 1.88)

N

Hine, Longair, 1979, Lara et al., 2001, Machalski et al., 2001, 2006, Schoenmakers et al., 2001



http://www.astro.uni-bonn.de/~mjamrozy/grglist1.html
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[ UITAaHTCKMe paguoranakTuku.

CBouncTBAa

* fc= (Fcore / Ftot) = 0.035 ons gRG
=0.031 pna RG (gRG He BbloensatoTcs
MO Bblpa)XeHHOCTN apa)
« fc =0.12 gna gQSS Ishwara-Chandra, Saikia, 1999
fc = 0.052 gna QSS

(QSS n gQSS BbIOENATCS MO MOLHOCTU siApa) —
YC/OBontouusa

* [ona gRG cpeaun cnnbHbix RG ~ 10%
nons gQSS cpeam gRG ~ 10%
=> ponsa gQSS cpean cmnbHbiX RG ~ 1% (3CRR BbLIOOPKA)



CniekTpanbHas knaccupukauma ana 73
0O6BbEKTOB

B gRG BbIbopke gons QSS:

- fa = 0.14+4/-0.04 oTHOCUTENBLHO BCEX
00BEKTOB

- fa = 0.27+/-0.09 oTtHOocuTenbHo HERG
obObeKkToB, TO ecTb “Bce” — LERG
OO0BbEKTHI

Ecnn QSS = 06bekThl ¢ BL =>
- fa = 0.22+/-0.05 oTHOCHUTENBHO BCEX
- fa = 0.43+/-0.11 oTHOCcuTenbHo HERG
[10 N30TPOMHLIM

- 3CRR BbIbopke fa = 0.29
OTHOCUTESNBLHO BCcex obbekToB (Barthel,
1989)

- 3CRR, 6C 1 7C BbIbOpKam
oxunaaetca fa = 0.40 oTHOCUTENLHO
HERG (Wiillott et al., 2000), roe QSS =
ob6bekT ¢ BL

“‘pasnunumne” ns-3a Dmin = TMnK:

bonblias gonda LERG cpegu
rMraHTCcKux (~cnabo cBeTUMBbIX)
obbekToB (be3 LERG — cornacue ¢
OXnaaemMblM OT N3OTPOMHbLIX BbIOOPOK)

Urry & Padovani
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6 f 42 3CRR z<0.6
50<D(kpc)<1000 objects
42 3CRR 2<0.6 17
50<D(kpc)<1000 objects 4 |

3CRR subsample:?|
6 QSS & 36 RG,_ Best et al., 1995

o] 04 0.2 032 0.4 0.5 0.6 0.7 0.8

10 15 20 25 a0 35 40 45 a0 _ .
misalignment angle, C separation ratio, R
T T T T T gFtGI 12 oRG T T T T T T T
gQ8S mmmmme gQss i
)
5 gQSSJ &58 gRG
1 63 gigants
. 8
63 gigants

1)Gaussian asymmetry, Rddrfick, Edgar, 1984 ]
— 2)Light Travel Time model, Ryfe, Longair, 1967
3)Alternating ejections (“flip-flop”), Rudnick,198
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47 QSSs from GB, WSRT QSS surveys
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63 gigants vs. gaussian model
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14 | s — 18 gRG+gQss ——
. B | =
]
10 F 5 fit of P(x) for 3CRR subsample —
: 12 fit of P(x) for 63 gigants
= = “l
6| Br
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W
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fractional separation difference, X fractional separation difference, X
: ' ' ‘Best 0? A<6:S
B LTT moaenu no pacnpeaenenuto P(X) s
25 | -
MOXHO onpeaenuTb pacrnpegerneHne .

o probability distribution
CKOPOCTEN pacnpoCTpaHEHUST BbIDPOCOB for velocity |
-cM.Banhatti, 1980. Qna 95 ncto4yHnKoB
n3 3CRR BbIbopku nonyyvaetca ~ 0.2¢ , .|
(4To cooTBeTcTBYET A=5.3 — CM. pUC),

Best et al., 1995. bii s
He nogxoaut ana gRG un3-3a os I/
HeusoTponHoro pacnpeaenenns => LTIT adodekTbl HEBENMUKUA ™.~

0 L L | PR LT PP T
NO HaKMOHEHUAM BbIBpOCOB? ° 0z 04 0¢ 0¢ *

velocity/c




Bo3MOXHble NPN4YNHbl BOSHUKHOBEHWA.

PaHHMX 3Tanax:

PaspexeHHas cpena =>0onbLiasd ckopocTb Ha ~ 100 —
1000 knk => rpynna/ckonnenune (Bgg, X-rays)

Bpewms »un3Hn => korga gRG — ato npocto ctapble RG,
Kayknas MOXXET OOXUTb OO CTaaun rmraHTta

Lonro xueyLume => cTaburbHOe NUTaHne Ha NPoTSKEHNN
OOCTaTOYHOIro BpEMEHM — SKOHOMHAagA akkpeuma? (BAL
QSOs)/bornee yactasa noctaska ToMnMBa NOCPEACTBOM
merging’a/kaHHnbanunama? (rpynna/ckonneHue - Ha bonee
paHHNX aTanax? Bgg, X-rays)



MoulHbIN BbIOPOC?

* PCLOB-HabrnopgeHuna aaep
gRG

* (I'=10) + (jet/contrjet ratio
=J~1)=>

cos@z(J”p —1)/(J”p +1)=O

* Doppler beaming
o(r,0=90°)=1/T
SObS = Sint X 5P+a

P =250P, ~10* s

b
=> o HZ

=> HonbLUas CKOPOCTb

100

-103

O _186m EVN DA240-
.'fﬁ?ripall,i etal,, 97 |

140 =100

nMbo eLle MeHbLLE, eCrni BUOUM “MeaneHHy” 000I04Ky

Ho PCLB doukcnpyeTt akTUBHOCTbL Spa B AaHHbIA MOMEHT
=> paHbLLe BbLIOPOC MOT ObITb MOLLHEE



PaspexeHHasa cpena? => dbonbluas

CKOPOCTb
* OTCyTCTBYET LieneHarnpaBneHHoe N3y4YeHne OKPYKEHUS

*  OnTr4yeckoe OKpYKEHME:

1)amMnnuTyabl OBYXTOYEYHOWN KOPPENSAUNOHHON PYHKUMK - B
g8

2)4ncno ranaktuk BHyTpu 0.5 Mnk sipHe M _ e =19

nm6o B npegenax  (m,,m, +3) - N

3)cnektpockonus: 2 gRG B rpynnax (N=20-30)

[] Bcero 18 oobekToB (none/oeaHble rpynnbl)

SDSS — C. Mununenko, 9 gRG, (n/R)sy, =2+17

* PeHTreHoBCKOe OKpyKeHue:

ana ~ 10 NCTOYHMKOB eCTb AaHHble, KOTOPble COrnacylTcs C
HaxomeHmeM nx B 0edHbIX rpynnax

.10 DSS
Sles rU'IaHbI Ha byaylee: nccrnegosaHme ontudeckoro (DSS)
oy g peHTreHOBCKoro oKkpy>xeHnsa gRG

Dhoao

; ‘_‘



Longair, Seldner, MNRAS, 189, 1979
* Bgg: Yee, Green, AlJ, 319, 1987
Prestage, Peacock, MNRAS, 230, 1988

OP = ndV|1+&(r)]

_ y~LTT  Groth, Peebles, Apd, 217, 1977
$(r)=B,r

w(@) =407 | By =20k "Mpc™ “none
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ng

APM Catalog — oundpposka POSS | & UKST nnactuH

http://www.ast.cam.ac.uk/~apmcat/

o(m, . z) Schechter LF, Stromolo-APM redshift survey
02 Loveday et al., ApJ, 390, 1992

a=-097//¢ =1.4x107(h,, ) Mpc™ //
M’ =-20.63+5log(h,,)

m, M +1 HazRG
COOTBETCTBYET
r=0.9 Mpc

nyywmm Belbop ansa uccrenoBaHus okpyxeHna RG BHe BoraTtbix CKoMmneHum
Miller et al., AJ, 118, 1999




Counts/sq.degree/mag
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12 13 14 15 16 17 18 19 21 0.1 2 1'3 1'4 1'5 1'5 1'.; 1'3 1'9
R magnitude R magnitude
B,, anp X-Ray LuMmiosiTies oF ABELL CLUSTERS
B,
Ly
AppLL RicHmEss CLass Andersen & Owen Prestage & Peacock Yee & Lopez-Cruz (104 hof ergss™ 1)
(1) (2) (3) i4) (3)
e e 162 + 41 146 + 15 203 + 98 8.2
272 4 52 3504 37 488 + 98 15.0
e 515+ 74 500 4+ 61 683 + 98 39.4

Note—Col. (1), Abell's richness class, where 0 indicates 30-49 members, 1 indicates 50-79 members, and 2 indicates 80-109
members; col. (2), average B_ per richness class (in units of hZ M7 Mpe'7), from Andersen & Owen 1994, who use a similar
procedure to that adopted in this study: col. (3), average B__ as presented by Prestage & Peacock 1988, 1989, in units of h; 477
Mpe!77; col. (4), suggested B, per richness class (in units of h7;*™" Mpe!77), from Yee & Lopez-Cruz 1999 (note that these
represent suggested values of B by richness class, based on a reasonable linear fit to their results; their median values of B__ by
richness class are roughly 465, -{%5, and 830); col. (5), X-ray luminosity, based on the fit of Voges et al. 1999. This is derved from
the RASS using a 500 kpc aperture, and the values presented here assume 40 members for an R = 0 cluster, 65 for R= 1, and

105 for R = 2(i.e., the midpoints for each richness as defined by Abell). Miller et al..AJ. 118 1999
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* BmecTe ¢ n3BecTHbiMK pe3ynbTaTtamm Mno
OKPY>KEHUIO

Id
ng ~ nge B npeaenax owmnbok,

NGC315 32+/-18, 3C31 215+/-36, 0320-4515 28+/-14,
0506-2835 22+/-16, 0513-3028 -14+/-14, DA240 81+/-34,
0918+2151 83+/-30, 0949+7314 -94+/-30, 1018-1240
18+/-10, 1032-2756 -56+/-23, ...

PeHTreHoBckune HabntogeHus (Miller et al.,Ad, 118, 1999, Wan, Daly,
467, 1996)

HeobHapyxeHust kpome 3C31, NGC315

TnnyHo ana onuskux FRII rpynn (Wan, Daly, 467, 1996)
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56 18 [— @, E _
L
{Ii
Bpa — |
55 58 — ol
L
48 [— —
GE
w 0, !15 :
38 . —
- a7
24
“323 Peng, Strom, et al., 2004
2p = | | | I |
d7 52 51 5@ 459 48 47 1= 45

RELGHT ASCEMSION CJZ2a@d)



gRG - ctapbie RG?

OtHowenne N(ERG)/N(RG)~0.05 =s ecrimBce RG -> gRG:
{( D >1Mnx)/t(D <1Mnk) ~ 0.05
rme  t,(LLS < D) ~3%x10" D(Mnk)/ B(0.1¢).1em

HO [, /t,.,. >1 pnaD>1Mnk (gaHHble no tsyn HANPUMep y
Ishwara-Chandra, Saikia, 1999)

L] CueHapum cornacyeTtcd co CTaTUCTUKOMN pa3MepoB NuLLb OS5
B >>/<< Beq (TOrga 3aBblLlLUEHbI OLIEHKM tsyn) UK e paboTaeT
cenekuma u B 063opbl He nonagatoT GRG. Ha camom gerne ectb
cenekunst npotne GRGs:

ona WENSS: Ha z>0.3 gnga logP < ~25.5 + cBsi3aHHbIe C
MNIOTHOCTLIO NoToka Ha z>0.1 1 NOBEPXHOCTHOU SAPKOCTLHO MPU
z<0.1 npenenbl Ha Sint 4Na D > 1Mnk npn LAS > 5’ )

Mo nmetowmmcsa Ha cerogHa gaHHbIM Mo gRG moaenb He npoxoauT



Honro xuBywme QSS?

* MOryT nu HebonbLasa nonynsauus QSSs ¢ ocobeHHbIMKN cBOMCTBaMU BbITb
npapoantenem gRGs?

* [ONnS9 JONrom akTUBHOCTU H€O6XOD,I/IMOZ cTabunbHoOe NUTaHne Ha
NPOTAXEHNUN JOCTAaTO4YHOIo BpeMeHU — 1o Kp8|7|H€I7I Mepe

3%10" D(Mnx)
7-8 ZLkin ~ Je
v s ~ 107 em B(0.1¢)
HO nodemy Tonbko ~1% o1 RG - gQSS, B 10 Bpemda QSS ~ 10%7?
OpueHTaumsa — doaktop ~ 2, 6onbwan gons LERG (cnang 4), +

“akoHoMHas” akkpeuma? (BAL QSOs):

BeTep cunbHO B3-€T C aKKPELMOHHBIM MOTOKOM, PacTArmBaeT No BPEMEHM
akkpeumto B-Ba + B 9ToMn Mmode akkpeunun (L/LEdd < 0.01) aHeprus
BblaensieTcs B popmMme notoka KnHetndeckon/OM aHeprum, 4to gaet
9HepreTnky ans paanosblbpocos (N0 aHanornm ¢ MMKPoQSS, ObICTPO
MEHSOLLME paano ctaTyc B 3aBUCUMOCTN OT L/LEdd?)

ocobeHHoe okpyxeHune/rpynna? Yto npuBoanT K bonee
YyacTomy/cTabunbHomMy nuTaHuio “LieHTpanbHoi MalunHbl” nocpeacTBom
merging 'a /kaHnbannuama




Kak nx MOXXHO UCnonb3oBaThb

* (CB#A3b acCMMETPUN C KpynHOMAaCLLUTaOHOM
CcTpykTypoun (Sabrahmanyan et al., 2008 , Peng et

al., 2004)

*  BnuaHue Ha pesynbTaTbl No aHu3oTponmn CMB —

PENATUBUCTCKUN SZ Ha NPOTXKEHHbIX
komnoHeHTax Pl (Colafrancesco, 2008)

* [na gRG apdekT el =

CUITbHEE TaK Kak:
6) reomeTpuyeckas
Tornwa oonbLue

2) KpyTOW paguocrekTp m

=> cnabee B pagno

125 gigants
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BbiBOAbI:

gRG He MoryT 6bITb 00bI4YHBIMK cTapbiMK “3C” RG, Tak Kak B 3TOM crny4yae
nNpocTpaHCcTBeHHas NnoTHOCTb gRG b6bina 6kl 6onbuwe, yem y “3C" RG, a
9TOro He HabnaaeTcs.

N3 npegnonoxenusa, 4to QSS -> 06bluHbIE RG, cneayeT, 4To ux
NPOCTPAHCTBEHHbIE MMOTHOCTU COOTHOCATCSH KaK cpeHne BpeMEHA NX
*n3Hu: 107 net/107"9 net ~ 0.01

N3 Habnogaemoro dakta, 4to ~ 10% rnmraHTCKkMx paguoncTo4HMKOB
anaTca gQSS, moxHo caenaTb BbiBoA, 4TO ~ 10% oT RQSS saensatotca
gonroxueywmnmn (~10°8 neT) n 3a 910 Bpems CTaHOBATCSA rraHTckumun. Co
BpeMeHewM, 3aTn 10% pgonroxusywmx RQSS v 6ygyTt HabnogaTtbea kak gRG

BbITAHYTOCTb MMraHTCKUX PaanOCTPYKTYP YacTo KOPPENUpYeT C
BbITAHYTOCTbIO KpyNHOMAacCLUTAaOHOWM CTPYKTYpbl Ha MacluTabax HECKOMbKO
Mnk (3C31, DA 240, MSH 0522)

HabntogeHne Ha MeTpPOoBbIX BOSTHAX MOTYT MPOJSiuTb CBET 00 BpEMEHHOM
9BOSIOLNN CTPYKTYPbI PagMONCTOYHMKA. OTO B NEPBYIO OYepeb OTHOCUTCA K
NCTOYHNKAM C OQHOCTOPOHHMMMN KPYMHOMAacLUTaOHbIMM paguoCTPYKTypamu
(CGCG 049-033, 3C273, 3C48,...), a TakKe K KOMNaKTHbIM “MosioabImM”
paguounuctodHmkam c pasmepamm < ~10 knc (HFP, GPS, CSS, CSO). Ha
OJIMHHBIX BOSTHAX BO3MOXXHO ODOHapy»xaTtcs 6bonee NpoTsiKeHHble PENUKTOBbIE
PaanoCTPYKTYpbl NO aHanorMm ¢ HaungeHHbIMN CTPYKTYypamMn B0NM3n napobl
pagnotuxux QSS (Blundell, Rawlings, 20017).

[MraHTCKkMe pagnonCTOYHUKM NO3BOSISAKT UCCedoBaTb CBOMCTBA
MeXranakTu4yeckom cpefbl, a Takke AaBaTtb BKIla[ B MerikomaclutabHyto ()
aHusoTponmio CMB 3a cueTt ZS adbdekra Ha pensaTUBUCTCKNUX INEKTPOHaX B
NpOTsKeHHbIX pagunocTpyktypax (dT/T ~ 104(-8) )
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