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Figure 1. The BZ power vs spin accretion state (negative for retrograde and positive for prograde).
D. Garofalo, D.A. Evans, R.M. Sambruna, MNRAS, 2010
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Figure 2. The BP power vs spin accretion state (negative for retrograde and positive for prograds).
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Figure 3. The overall jet power assuming BZ and BP operate in tandem via equation[20] Bs is magnetic field in units of 10° Gauss and m 1s the ratio of black
hole mass to 10” solar masses (i.e. for a 10° Gauss field, a 10? solar mass black hole, and a retrograde spin of -0.9, the power is slightly above 10°Y erg/s).
The value of # 1s at a conservative estimate of about 2.5 but could be a magnitude or more higher. Numerical simulations of jets are needed to determine this
value precisely. We emphasize that the discussion in section [4]implies that the above jet power dependence becomes irrelevant at high prograde spin in HERGs
since the efficiency shifts from jets to disks.

D. Garofalo, D.A. Evans, R.M. Sambruna, MNRAS, 2010
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Magnetar: L. :2x1047(erg/8)( 0 j (1015Gj (10km) (100}

2 2 4
Black Hole: L.=5><1048a2( Blg' j Me. (@)—‘gj erg/s
’ 10°G ) | 3M, ) (10

Haw pacuer: BH with a<0 (retrograde rotation)
B, =10"“°G, a=-0.9
Mg, =30M




MarHuntHoe none cucrtembl Cyg X-1

Hamu nonydyeHo B ~ 100 I'c B poToccepe 3Be3ablI.
das3oBas 3aBMCMMOCTb Oofiee CrnoXxHasi, YemM B crlydyae MmoAernu AnosibHOro

Nosns, HaKNMOHeHHOro K ocu BpalleHusa cuctemol. [loxoxe Ha KBaapynonb.
MNMpu case 0.5 (peHTreHOBCKMN UCTOYHUK BNepeau) Mbl CMOTPUM NPUMEPHO Ha
OAWH U3 MarHUTHbIX NOJIKOCOB, a npu da3se 0.0 — Ha Apyrou.

[a30Bble NOTOKM NEPEHOCAT NOoJie K aKKPEeLLMOHHOW CTPYKTYpe, Ha BHELLHEM
Kpar KOTOpOM ras ynmnoTtHsieTcs. 3 Hawunx AaHHbIX cneayeT, YTo npu aTom B

BO3pacTaeT He bonee, yem B 6 - 10 pas:

B ~ 600 I'c Ha paccTosiHuu 6*10*11cm = 2*1075 Rg.

CornacHo craHpgapTHOM MmoAenw
3aMarHM4eHHOro akKkpeumMoHHOro

Aucka LWakypbl n CroHsieBa (1973):

5/4

B(R)=B(R,) %

—>Ha3 Rg B ~1079Tc.

Ecnu yyecTb, YTO BHYTpMU

~10--20 Rg, BUAUMO, npeobnapaet
ny4yucroe aaBrieHue, TO

B(3 Rg) ~ (2—3) 1078 I'c.

Cxema peHTreHoBCcKOVI ABOVIHOM Cyg X-1

P =569 p =292¢
pacceMBarOLIMIL ra3 opO.- ~1p
N yepHas JbIpa Mx:'7-20 M,

AKKpelMOHHbIN

IIMCK
—10/
L=4%L tot

ropsdJee MATHO

: Ha IHUCKe |‘.=(l_]—-3l‘!.-m)[.

HpWIMBHO-AepOpMUPOBAHHbBIN tot
ceepxrurant 09.7 Iab KOJUTMMMpPOBaHHBIN 3Be3IHbIN

Mo= 20-60 M, 1‘:t)5:a_.'.,1_t t BeTep-aKKpeLMOHHBIN II0TOK
0
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Figure 3. The 4-9keV residuals after modelling of the continuum with a powerlaw, coMpTT to model the soft excess and Galactic
photoelectric absorption. The dashed vertical line represents 6.4keV in the rest frame.



A. Patrick et al.

Table 8. Fit parameters from Model E to Suzakne XIS, HXD and BAT data from Swift. (A) represents the unblurred rREFLIONX and
(B) represents the blurred rEFLIONX. The ionization parameter £ is given in units ergcm s~ !, ¢ POWERLAW normalization given in units
(10—2 phkeV—1 cm—2 5~ 1). ¥ rREFLIONX normalization in units 10—5. * denotes a parameter frozen at the best-fitting value from Model
D. In some cases the spin parameter a could not be constrained, denoted by — .

Ark 120 Fairall 9 MCG-02-14-009  Mrk 335 NGC 7469 SWIFT J2127.44-5654

Soft Excess v v X v v X
r 2124000 201100 1901053 2151000 180150 2201002
0.02 =g +0.02 n+0.05 =+0.02 0.05 : 0.05
Norm © 113002 orstpe 0.121008 0.57H0 02 0551000 1651000
Kerrconv
g 41152 > 6.15 < 3.5 6.6730 > 3.0 2.210-4
a =097 09850l < 0.96 0.87 0 0a < 0.97 -
i° 4873 7075 4071 R 701 4311®
Fe/Solar (A) 1.4% 1.9% 0.4* 20104 1.6+ = 0.2
EA) = 13 =< 11 = 543 = 11 =11 = 26
Norm (A) ® 131547 L1atpis 0101017 0471008 113t5 4 0.6710 50
Fe/Solar (B) 15403 0.870 3 > 1.1 1.0+t <04 10155
£ (B) 56112 24117 < 14 20712 < 24 <14
Norm (B) ® 0.38%57; 024750 027505 0.06%575  0.30157 3687} 50
Fe XXV Line (keV) 6.6570 00 6747001 - 6.67T0 05 - -
EW (&V) 1741 1675 - 34715 - -
Flux (10=% phem=2s~') 06270350 044717 - 0.5570 15 - -
Ay? 8 10 - 10 - -
Fe XXVI Line (keV) 6057008 6881005 6.057007 6.7 0% - -
EW (&V) 2019 277 34133 1615 - -
Flux (10~° phem~2s71) 0857037 0631017 0.141 015 0231013 - -
Ay? 16 25 4 10 - -
BAT const Lt ostEn - Lo6r53s  093f00s 0.681049

2 770.2/647  879.6 /832 612.0,/538 811.6,/722  835.4/808 830.4/865




Source Mass Spin estimate Refs
(Mea Dhsc Reflection
M33 X-7 156+ 1.5 0.77 £ 0.05 1.6.7.17
LMC X-1 109+1.4 0.90F0-02 1.7.18
LMC X-3 11.6+21 < 0.8 47.19
—0.03 13
GS 2000425 T241.7 0.03 1.13
GS 1124-68 6.0+ 1.5 -0.04 1.13
4U 1543-47 9.4+1.0 0.7-0.85 0.3+0.1 123.7.8
GRO J1655-40 6.30 £0.27 0.65-0.8 0.98 + 0.01 12.3.7.9
0.93 13
GRS 1915+105 1444 0.98-1.0 1.2.5.7
0-0.15 10
~ 0.7 11
0.998 13
XTE J1550-564 9.7-116 < 0.8 0.76 £ 0.01 147
XTE J1650-500 542 0.79 £ 0.01 1.7
GX 339-4 > 6 0.94 & 0.02 1.7
SAX J1711.6-3808 0.6%02 7
XTE J1908+094 0.75 £ 0.09 7
Cyegnus X-1 105 0.05 £0.01 1.7
4U 1957+11 3-16 0.8-1.0 1.12
A 0620-00 6.6+ 0.3 0.12+)-1% 21
MCG 6-30-15 (4.5 +2) = 10° 0.989%0.009 _g.002 14
SWIFT J2127 4+5654 ~ 107 0.6+ 0.2 15
Fairall 9 (2.6 £0.6) x 107 0.60 4 0.07 16
1H 0707-495 ~ 107 > 0.98 20

Table 1. A compilation of published spin (and mass) measurements for black holes in both X-ray binary svstems and AGN. based on disc and reflection/line
measurements. All of these measurements. except those of Zhang et al. (1997; see text for discussion) and the two upper limits, are presented in Fig 1. Ref
1 = Remillard & McClintock (2006) and McClintock & Femillard (2009), Ref 2 = McClintock, Narayan & Shafee (2007). Ref 3 = Shafee et al. (2006). Ref
4 = Davis, Done & Blaes (2006). Ref 5 = McClintock et al. (2006). Ref 6 = Liu et al. (2008). Ref 7 = Miller et al. (2009). BEef 8 = Gallo. Fender & Pooley
(2003), Ref 9 = fender, homan & belloni and references therein, Ref 10 = Kato (2004), Ref 11 = Middleton et al. (2006), Ref 12 = Nowak et al. (2008), Ref 13
= Zhang et al. (1997), Ref 14 = Brenneman & Reynolds (2006), Ref 15 = Mimutts et al. (2009), Ref 16 = Schmoll et al. (2009, Ref 17 = Orosz et al (2007},
Ref 18 = Orosz et al. (2009), Ref 19 = Val-Baker, Norton & Negueruela (2007), Ref 20 = Fabian et al. (2009), Bef 21 = Gou et al. 2010 and references therein.

R. P. Fender, E. Gallo, D. Russell, MNRAS, 2010
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Table 5. Central BH Masses (10° M)

Ql_l asar (SDSS] L-Bola L‘Bolf{LEddb BIBH ((1 I\-’*) BIBH (BILQ, II) BIIBI_I (Mg II)C

JO836+00 44 9.3£1.6

054 47.72 ) e e
J10304-0524 A47.37 0.50 3.64+0.9 1.040.2 2.1+:04
J1044—0125 47.63 0.31 10.5£1.6 e e
J1306+0356 47.40 0.61 3.240.6 1.140.1 2.2+0.3
J1411+1217 47.20 0.94 1.3+0.3 0.6+0.1 0.940.2
J1623+3112 47.33 1.11 1.54+0.3

2Bolometric luminosity in loglerg s~ from Jiang et al. (2006).
PLpgq is derived from Mpg(C1v) except for SDSS J1623+3112, whose Lgqq is

derived from Mpgg(Mg11).

!

“Mgy 1s estimated from the new relation by Vestergaard et al. (in preparation).



MarnutHble noJiss AGN (Equipartition)
R.-Y. Ma, F. Yuan, arXiv:0706.0124.

B, =ky2L, /ec/R,, k=~1

: GM a ?
L =&Mc?, R, = 1+ 1—-| —

a/M ey Spin Equilibrium? Characterization

0.0  0.057 no standard thin disk: nonspinning BH
0.95 0.19 Ves turbulent MHD disk

0.998 0.32 yes standard thin disk: photon recapture
1.0 0.42 ves standard thin disk: max spin BH

%
Bd=62><108['v'@j2(ﬁj% . P
E ' ’
M



MarauTHblie oJIsi KBa3apoB B 310Xy BTOPUYHON MOHU3AIUH.

KBa3zap Z Lyo/Lga| a/M=0, | a/M=0.95, | a/M =0.998, | a/M = 1.0,

e =0.057 £=0.19 e=0.32 g=0.42
J0836+0054 | 5.810 | 0.44 |9.0x10°G |7.5x10° G 7.15x10° G | 6.6x10° G
J1030+0524 | 6.309 | 0.50 |1.5x10°G |1.22x10°G |1.16x10°G |[1.0x10* G
J1044-0125 | 5.778 | 0.31 |7.1x10°G |6.0x10° G 5.7x10° G 5.3x10° G
J1306+0356 | 6.016 | 0.61 |[1.8x10*°G |1.5x10*G 1.43x10° G | 1.4x10* G
J1411+1217 1 5.927 | 0.94 |35x10*G |2.93x10°G |2.8x10* G 2.7x10* G
J1623+312 | 6.247 | 1.11 |[3.5x10*G |2.93x10°G |2.8x10* G 2.7x10* G
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IIpobyema 3apoxkaeHrsi MACCUBHBIX YEPHBIX JIbIP B 310Xy BTOPUYHON MOHU3auuMn BeesieHHOI.

l—gto—ts} L
;1=

9

t - observation, t. -seed, Mg, (to ) = Mg, (ts )exp[ﬂ

T LEdd
MC2 9
T = =0.45%x10"yrs — Salpeter Time (M/ Begelman)
Ly
1-¢ (t, —t)
B(seed )= B, (t )ex >
( ) H ( 0) P £ 27

Two most popular accretion models: M, < 10°M or My 2 10°M o

CTaHIlapTHaﬂ KOCMOJIOI'UAl.

2 _0:Mm g ~10°M_, z, = 20+30;
M

seed S

~10°M_, z, = 20+ 30; ﬁ:o.gsz M

~10°M ,z, > 20;

seed O!"s

2 _10:M
M

Kepposckue yepHbie AbIPbI 00pa3ylOTCH IMyTeM CAusiHUS (merging), a He akkpeuuu?!



KuHeTuyeckaa aHeprua axera KBa3apoe B
3M0XYy BTOPUYHOU UOHU3ALIUK

a, =0.998 £=0.32

J0836+0054 Mg, =9.3x10°M_  z=95.810

L, =3.9x10%erg/s  Lg, =2.6x10"erg/s

J1030+0524 Mg, =3.6x10°M z =6.309
49
L. =1.5x10"erg/s

J1044-0125 M, =105x10°M_ 2=5.778

L, =3.16x10%erg/s L., =1.4x10%erg/s
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1040

0.7
L= 5.8><1043( j - K.W.Cavagnolo et al., arXiv 1006.5699, 29 Jun 2010

log (iJ —(0.49+0.07) Iog[ o ]—(O.78i 0.36)

Ed Ed

L, =L(5GHz) Merloni and Heintz, 2007, MNRAS, 381

Willott et al., 1999, MNRAS, 309, 1017

0.85
L. =1.4x10% ZL;-“GHZ j W, L,>10%W/Hz
) 10®W / Hz -

0.4
L, <10%W /Hz, L, =1.2x10" 25"1-4 j W
| 10®W / Hz

Punsly (2005) astro-ph/0503267
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L, =5.7x10% | (1+2) " y* (2) R, | €rg/s:  Fig; = Fgsuu

( dx
y(z)zl H (x)/H,



Table 2. New circular polarization measurements of quasars

Object z Plin (%) Ehin (°) Peire (%0)
11204019  1.465 1.95 + 0.27 0+ 4¢ —0.02 £ 0.05
1124—-186  1.048 11.68 + 0.36 37 + 1% —0.04 £ 0.08
1127-145 1.187 1.30 + 0.40 [w] 23 +£10° —0.05+0.05
1157+014  1.990 0.76 + 0.18 39 + 71 —0.10 + 0.08
1205+146  1.640 0.83 +£0.18 161 + 67 —0.10 + 0.09
1212+147  1.621 1.45 +£ 0.30 24 + 6° 0.15 + 0.09
1215-002% 0.420 23.94 £ 0.70 01 + 1% —0.42 £ 0.40
1216-010  0.415 11.20 + 0.17 100 + 1f  —0.01 = 0.07
1222+228  2.058 0.92 + 0.14 169 + 4% 0.01 £ 0.10
1244-255  0.633  8.40 + 0.20 [w] 110 £ 19 —0.23 £ 0.20
1246-057  2.236 1.96 + 0.18 [w] 149 + 3¢ 0.01 + 0.03
1254+047  1.024 22 + 0.15 [w] 165 + 3° —0.02 £ 0.04
1256-229* 0.481 22.32 + 0.15 157 + 1% 0.18 + 0.04
1309-056  2.212 0.78 + 0.28 179 £ 11° —0.08 + 0.06
1331-011 1.867 1.88 £ 0.31 20 + 5° —0.04 £ 0.06
1339-180  2.210 0.83 + 0.15 20 + 58 —0.01 = 0.07
1416—-129  0.129 1.63 + 0.15 [w] 44 + 3% 0.05 + 0.06
1420-008  2.084 1.00 £ 0.29 9+ O° 0.02 + 0.08
21214050 1.878 10.70 £ 2.90 [w] 68 + 67 0.02 £ 0.15
2128-123  0.501 1.90 + 0.40 [w] 64 + 67 —0.04 £ 0.03
2155-152 0.672  22.60 + 1.10 [w] 7 +2° —0.35 £ 0.10

Notes: Linear and circular polanizations were measured i the V filter except
a series of linear polarization data from the literature measured in white light
and noted [w]; (%) 1215—002 1s classified as a BL Lac by Collinge =t al.
Sbarufattn et al re-determined the redshift of 1256-229 (z=0.4E81)
and considered this object as a BL Lac. References for linear polanzation:
(a) Impey & Tapia (b) Bermmman et al (c) Hutsemeéekers et al
(d) Visvanathan & Wills () Schmidt & Hines (1999} (f) Lamy &
Hutsemékers [2000] (g) Sluse et al.[2003]

D. Hutsemekers et al.
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on the bolometric data of the black-body fit for SN 2009kf (open circles).
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Table 1. FR II Quasars with Super Eddington Jets

Source z () Lot R freq Lot /L Ead Qrag ref
10%ergs/s  10%ergs/s (10'° Hz)

3C 216 0.670 15.1/14.1 =012 =120 0.71/1.16  0.05-0.1 33-10 1
3C 455 (0.543 7.13/5.04 0.35 18.7/13.3 0.94 1.42 26.7/189 2
7.13/5.04 0.35 18.7/13.3 .94 0.07 1.33/094 3

3C 82 2878 1554 /1838 14.5 10.7/12.7 0.014 (0.106 1.14/1.35 4
155.4/183.8 25.0 6.22/7.35 L.67 (0.245 152/1.80 4

3C 9 2009  1483/174 25.0 5.93/6.96 1.67 0.264 1L57/185 &
148.3/174 35,5 3.82/4.49 0.0078 0.324 1.24/146 6

4C 25.21 2.686 59.3/50.7 11.6 5.11/5.15 1.14 0.195 1.02/1.02 5
PEKS 101842 1.28 63.9/65.2 19.3 3.31/3.38 1.37 0.428 142/1.45 T
63.9/65.2 14.7 4.35/4.45 137 0.326 142/145 7T

4C 04.81 2504  103.8/148 35,8 2.00/4.13 2.30 0.459 1.33/1.90 5
3C 196 0.871  T73.5/87.0 31.6 2.33/2.76 1.53 3.04 T.10/841 8
i E.E_fS?.l:l 3.6 2.33/2.76 1.53 (0.23%8 0.66/0.56 4@

3C 14 1.460 52.38/51.68 32.6 1.61/1.59 1.00 0.604 1.05/1.03 10
3C 270.1 1.519  65.1/66.6 48.2 1.35/1.38 2.07 0.844 L14/117 &

L. seem Im 2. continuum and FWHM from (Celderman and Whittle (1994), My from eqn (5), 3. My, from bulge luminosity
estimate in eqn (8), 4. L.g..:.,! and FWHM raw data from Semenov et al] dﬂﬂﬂiﬂ I, Myp, from eqn (6), 5. Lyg and FWHM frumm;ﬂ
(1990), My, from eqn (6), 6. n:-::antmuum f1 om Meisenheimer et al. (2001), FWHM from |_’u‘thel et al/ (1990), My, from eqn(6), 7.

\Punsly and Tingay {2006), Mbh. from eqn(7), & contimmum and FWHM from Lawrence et al (1 dﬂ:, Mpyp, from eqn (5), 9. continuum
and FWHM from “rfbh, from eqn (7}, 10. continuum and FWHM from ), Mpp, from eqn (7)

Brian Punsly, arXiv:0610042v1
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