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Why this talk?

around a black hole  ®

...many AGN show relativistic jets (

»,

...arethey enoughg

Tow accretion ratéand very spinning BHE

.| ets power == EIIsEVeIEREINEElE

...at theend: a TOOL for estimating the BH spin parameter...




This talk:

2.1. Basic assUmptiohs '

2.2. Power of drivingyjets
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2.3. EfflClency of drivingTyets

3 Conglusions ’ua




How mugch energy can

Wathe JETS get

froh\%—:cieti'on and .
Al

Wtati on~>2?*
- Iq. . .

L

bl ackalai

[ ' .

: : A :
What is more important: accretion power or spin power?*
‘ -

What is the ratio of the jets power,to the accrftion' and BH rot power
- efficiency of driving jets -

What is the main ingredient for thé mechanism of powering the jets?
- BH magnetic terques on the accretion disk -
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2. Jets driven by accretion and BH rotation

2.1. Basic assumptions:

Kerr black hole M ~ 10°M g, + thin accretion disk ;.= I

it . = the footring of the jet

| A L xtracted from the black
hole through magnetic fielc Im'eS tha‘l’ connect the disk to the BH
(magnetic coupling) —

Instead of radiating the energy released from the
Innermost region of the disk, that energy is used

to power the jets

— il = 0.05, Falcke and Biermann iner disk [ me N2
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frame dragging

M, =mM_,, Mg, =1.38x10%(M /Mg, )




2.2. Power of driving JetsP,

e angular-momentum conservation |aw:
-
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accretion 1 jetst BH?t ® t magnetic torque
Jotation -

e energy conservation law: : : .
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 flux of angular momentum transferred by poloidal magnetic field:

2
:# d& Q0 Li, L.-X., 2000
8rriedr ) (—dR,/dr) - «

-

-

--"l--._

dRH — RH ﬁ, R‘ — 47[ gjﬁm « Macdonald & Thorne, 1982
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S o Mgy = 10° M__,m=0.01,n=125
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..power of driving jets vs. BH spin parameter
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2.3. Efficiency of driving |ets:
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3. Conclusions

Strongest points: Weakest points:

—n*ﬁftheaddiﬂeﬂal—er—]eﬁgyﬂames—_-‘—ﬁ'meﬂepeﬂdeﬁte@f—pﬁiﬁidai
Tom-the-BHrotation-energy by———magneticfietd—
agnetictorqueson-thedisk

M.
1 * 0, - mmu=0.05
-»—also-forrelativisticjets-of-somed -
' ﬂmiﬂﬁa{yﬁé\{—}N4f©r—auaccrﬂmn4atewalues

~thejets” power depends strongeron
BH-spin-power-than-on-aecretionpower

5 e  possiblelow limit for accretion_rate:

M—0-001
..attheend: a TOOL for estimating the BH spin_parameter
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