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Table 1 The data of radio quasars

Source z  Type Lis Ms Refs g (Qjei/erg) Refs j(B = Bgpp) j(Bs=1) j(B x j)

0017+154 2.07 SS 18 9.62 [36] 47.19 [37] 0.222486 0.430394 0.393469
0056-001 0.717 FS 5.3 8.37 [38] 45.49 [37] 0.129428 0.268422 0.310732
0119-046 1.928 SS 5 9.91 [39] 46.52 [40] 0.115532 0.2202 0.28144
0122-042 0.561 SS 3.1 8.61 [41] 45.28 [40] 0.097596 0.199564 0.267929
01334207 0.425 SS 25 9.45 [36] 45.5 [37] 0.26455 0.516349 0.430972
01344329 0.367 SS 52 8.65 [42] 46.3 [37] 0.398793 0.813562  0.54097
0226-038 2.064 FS 3.2 8.92 [43] 44.03 [44] 0.09742 0.195711 0.265329
03334321 1.258 FS 2.2 9.25 [39] 45.13 [37] 0.079322 0.156486 0.237255
0352+123 1.616 SS 6.6 8.49 [45] 46.3 [46] 0.143408 0.295304 0.325921
0414-06 0.773 SS 8 9.95 [38] 45.88 [37] 0.145844 0.277413 0.315894

0518+165 0.759 SS 20 8.6 [47] 46.89 [37] 0.248039 0.507483 0.427256
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Table 1 Continued 1

Source z Type Lis Ms Refs 1g (Qjet/erg) Refs j(B = Bepp) j(Ba=1) j(B x j)

05384498 0.545 SS 60 9.23 [47] 46.9 [37] 0.414695 0.818991 0.542772
07234679 0.846 FS 8.9 8.46 [47] 46.08 [48] 0.166826 0.344136 0.351838
08024103 1.956 SS 11.4 8.98 [45] 47.06 [49] 0.18326 0.366928 0.363302
08094483 0.871 SS 80 8.95 [50] 47.18 [37] 0.486281 0.975275 0.592299
08364710 2.172 FS 5 9.36 [43] 46.01 [51] 0.118878 0.233139 0.289591
08384133 0.684 FS 12 8.67 [38] 46.19 [37] 0.191353 0.389921 0.374512
0850+581 1.322 FS 2.9 8.49 [50] 46.02 [52] 0.09506 0.195748 0.265354
0859+470 1.462 FS 3.9 7.67 [50] 46.08 [51] 0.115982 0.251271 0.300641
0903+169 0.412 SS 9.9 8.39 [3§] 45.3 [37] 0.176681 0.365983 0.362834
0906+015 1.018 FS 5.2 8.55 [41] 44.77 [37] 0.126845 0.26028 0.305984
0906+430 0.668 SS 20.2 6.85 [47] 46.09 [37] 0.279309 0.64031  0.479924
0923+392 0.698 FS 5.2 9.09 [50] 45.69 [37] 0.123019 0.244818 0.296756
09454408 1.252 FS 54 8.6 [50] 45.39 [51] 0.128885 0.263696 0.307985
0953+254 0.712 FS 2.5 8.7 [47] 44.09 [37] 0.08719 0.17736  0.252584
09544556 0.901 FS 6.7 7.87 [47] 45.64 [51] 0.150074 0.320973 0.339791
0955+326 0.53 FS 6.3 9.03 [53] 44.55 [54] 0.135857 0.271261 0.312372
10234067 1.699 SS 9.5 8.99 [45] 46.5 [37] 0.1672 0.334586 0.346922
1040+123 1.029 SS 14 8.76 [36] 46.27 [37] 0.20562 0.416836 0.387222
11004772 0.312 SS 12 9.19 [38] 45.3 [37] 0.18586 0.367858 0.363762
1103-006 0.426 SS 4.4 9.27 [38] 45.28 [40] 0.112057 0.220827 0.281841
11114408 0.734 SS 21.7 9.84 [47] 46.19 [37] 0.241539 0.461998 0.40766
11374660 0.656 SS 15.2 9.31 [36] 46.19 [37] 0.207827 0.408674 0.383413
1148-001 1.982 FS 2.5 8.9 [39] 45.57 [52] 0.086204 0.173375  0.24973
11564295 0.729 FS 2.8 8.54 [3§] 45.23 [51] 0.093133 0.191217 0.262265
12264023 0.158 FS 75 8.92 [42] 45.38 [37] 0.471631 0.947482 0.583799
1229-021 1.045 FS 7.8 8.7 [41] 45.87 [52] 0.154007 0.313281 0.335695
12504568 0.321 SS 8.6 8.31 [38] 45.5 [37] 0.165464 0.344392 0.351969
1253-055 0.536 FS 22 8.28 [47] 45.7 [37] 0.265125 0.552823 0.445934
12584404 1.666 SS 10 8.22 [45] 46.75 [52] 0.179398 0.375434 0.367489
13174520 1.06 SS 3.8 9.01 [39] 46.12 [55] 0.105629 0.211141 0.27559
13184113 2.171 SS 8.1 9.32 [45] 46.86 [56] 0.151631 0.298011 0.327411
1559+173 1.944 SS 2.7 9.25 [45] 46.81 [57] 0.087875 0.173359 0.249718
16064289 1.989 SS 3.5 9.37 [45] 46.56 [37] 0.099407 0.19485 0.264745
16184177 0.551 SS 10.9 9.65 [36] 45.69 [37] 0.172864 0.333881 0.346556
16224238 0.927 SS 12 9.53 [50] 46.48 [37] 0.182515 0.354734 0.357215
1624+416 2.55 FS 2.5 6.35 [50] 46.13 (58] 0.102056 0.242997  0.29565
16294120 1.795 SS 4.4 9.65 [45] 47.21 [57] 0.109829 0.212131 0.276236
16334382 1.814 FS 2.2 8.67 [50] 45.28 [37] 0.081932 0.166954 0.245062
16414399 0.594 FS 12 9.27 [53] 45.3 [37] 0.185057 0.364684 0.362189
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Table 1 Continued 2

Source z  Type Lis Ms Refs 1g (Qjet/erg) Refs j(B = Bgpp) j(Ba=1) j(B x j)
16424690 0.751 FS 2.5 6.85 [50] 45.22 [51] 0.09826 0.22526  0.284656
17044608 0.371 SS 15 9.49 [42] 45.6 [37] 0.204487 0.398277 0.378504
17214343 0.206 FS 5 8.01 [38] 44.47 [54] 0.128506 0.272432 0.313045
18284487 0.691 SS 75 9.85 [47] 46.89 [37] 0.448814 0.858025 0.555556
18454797 0.056 FS 50 7.75 [50] 43.36 [54] 0.413131 0.890407 0.565942
18574566 1.595 SS 5.9 9.11 [45] 46.19 [46] 0.130894 0.260203 0.305938
19284738 0.302 FS 3.6 8.35 [50] 44.26 [51] 0.106798 0.221753 0.282431
21204168 1.805 SS 12.5 9.68 [36] 46.88 [37] 0.18483 0.356439 0.358072
21454067 0.99 FS 3.4 8.87 [39] 44.37 [51] 0.100701 0.202872 0.27014
22014315 0.298 FS 3.5 894 [53] 45.29 [37] 0.10177 0.204222 0.271037
2216-038 0.901 FS 2.8 9.08 [47] 45.38 [37] 0.090321 0.179845 0.254347
22474140 0.237 FS 4 7.91 [42] 43.71 [52]  0.115663  0.246751 0.297925
2251+113 0.326 SS 6.7 8.93 [53] 45.21 [37]  0.140885  0.282873 0.318987
23114469 0.741 SS 6.6 9.36 [47] 46.15 [58]  0.13658 0.267856 0.310405
2354+144 1.81 SS 4.9 9.37 [45] 46.73 [55]  0.11762  0.230549 0.287978
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Table 2 The correlation among the black hole mass, spin, and jet power

X Y R Intercept Slope B

M 1gQjer 0.43893 39.10767£1.70508 0.7448+0.19058 -

j lgQjer 0.46182  45.087£0.2001  4.46197+1.07121 B = Bgpp
j lgQjer 0.42829 45.039651+0.22569 2.3942+0.64154 Bys=1
j lgQjet 0.40078 44.4565110.39807 3.991+1.13162 B xj
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The Correlations of Jet Power with Black Hole Mass
and Spin in Radio Loud Quasars

ZHANG Xu ZHANG Hao-jing ZHANG Xiong

(School of Physics and Electronic Engineering, Yunnan Normal University, Kunming 650011)

AsstrAacT Supermassive black holes are described by their mass and spin. It is very
important to do the correlation analysis among black hole mass, spin, and jet power.
We collect 65 radio loud quasar sources. The sample includes 35 Steep Spectrum Radio
Quasars (SSRQs) and 30 Flat Spectrum Radio Quasars (FSRQs) with redshifts ranging
from about zero to two. We present the correlation analysis of jet power with black hole
mass and spin, under three assumptions of the magnetic field strength. Our conclusions
are as follows: (1) The black hole mass has strong correlation with jet power; (2) The
black hole spin also has strong correlation with jet power especially when the magnetic
field strength B = Bgpp, where Bgpp is the Eddington magnetic field strength; (3)
There are a few differences between the distributions of the black hole spin for SSRQs
and FSRQs; (4) The results suggest that the black hole jet may get the energy from
spin energy, which is consistent with previous results.
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