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Fig. 1. The poloidal magnetic field BE,, varies with
the radius parameter & = r/rms: (a) For the deferent
black hole spin ax = 0.9,0.5,0.1 (solid, dashed, dotted
lines), Ae = 0.5 is adopted in the calculations; (b) for
the deferent parameter Ae = 1,0.5,0 (solid, dashed,

dotted lines), ax = 0.5 is adopted in the calculations.
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Fig. 2. The curves of model jet power Qje; versus
black hole spin parameter as for different accretion
rate h = 0.5,0.3,0.1 (solid, dashed, dotted lines).
Ae = 0, M = 10° M@ are adopted in the calcula-

tions.
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Fig. 3. The curves of model jet power Qjet versus ac-
cretion rate r for different parameter Ae = 1,0.5,0.1
(solid, dashed, dotted lines). ax = 0.5, M = 10° Mo

are adopted in the calculations.
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Table 1. An observational sample consisting of 23 objects with high jet power.

FAf 4.5 I i # logMBH PO logLyor AR 10 WM T2 logQjet
0048—071 1.975 9.000 46.352 0.225 47.109
0202—-017 1.740 9.000 46.653 0.550 47.321
02154015 1.715 9.301 46.477 0.150 46.280
0227—369 2.115 9.301 46.477 0.150 47.348
02354164 0.940 9.000 45.653 0.045 46.614
0347—-211 2.944 9.699 46.875 0.150 46.962
0426—380 1.112 8.602 46.556 0.900 46.373
0454—234 1.003 9.398 46.274 0.075 46.499
05284134 2.040 9.000 46.875 0.750 47.620
08204560 1.417 9.176 46.532 0.227 46.885
0917—449 2.190 9.778 47.255 0.300 47.593
10134594 1.713 9.301 45.954 0.045 46.997
1329—-049 2.150 9.176 46.829 0.450 47.654
1454—354 1.424 9.301 46.653 0.225 46.832
15024106 1.839 9.477 46.767 0.195 46.977
15204319 1.487 9.398 45.748 0.022 46.523
15514130 1.308 9.000 46.756 0.570 46.521
16334382 1.814 9.699 46.875 0.150 47.082
2023—-077 1.388 9.477 46.352 0.075 46.887
2052—-047 1.491 9.000 46.574 0.375 47.247
2227—088 1.560 9.176 46.395 0.165 47.298
22514158 0.859 9.000 46.477 0.300 47.189
23254093 1.843 9.000 46.653 0.450 47.518
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Fig. 4. The BZ power versus the accretion rate m
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(solid lines), ax = 0.5 (dotted lines), M = 100 My is

adopted in the calculations.
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Fig. 5. The jet power versus the accretion rate m

for the different parameter values: Ae = 1,0.5,0.3,0

(solid, dot-dashed, dashed, dotted lines). a. = 0.5,

M =10° M@ are adopted in the calculations.
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Abstract

A jet acceleration mechanism of extracting energy from the disk-corona surrounding a rotating black hole is proposed.
In this disk-corona scenario, the central object is a rotating Kerr black hole, and a geometrically thin and optically thick
disk is sandwiched by a slab corona. The large-scaled magnetic field plays an important role in jet acceleration mechanism.
So we obtain the value of the magnetic field in such a disk-corona system by solving the disk dynamic equations in the
context of general relativity. The results show that the value of magnetic field decreases with the increase of disk radius,
while increases with the increase of black hole spin parameter a.. Then the analytical expression of the jet power is
derived based on the electronic circuit theory of the magnetosphere. It is found that the jet power increases obviously
with increasing black hole spin parameter a. and magnetic stress parameter Ae. Furthermore, the calculation results
also show that the jet power is mainly from the inner region of the disk-corona system, which is consistent with the
observations of the jet. Finally, a sample composed of the 23 Fermi blazars with high jet power is used to explore our jet
production mechanism. The conclusion suggests that our jet acceleration mechanism can simulate all sources with high
power jet. By comparing with the observational data, we find that these high jet power sources cannot be explained by

the Blandford-Znajek mechanism, even if the central object is extreme Kerr black hole.

Keywords: accretion, accretion disks, jets, corona
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