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Jet & Disk (2

Disk in Galaxy NGC 7052 HST - WFPC2
PRC98-22 » June 18, 1998 « ST Scl OPO
R. P. van der Marel (ST Scl), F. C. van den Bosch (University of Washington) and NASA
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Accretion Disk model

GRS 1915+105: Evidence of inner strong Magnetic Field

Morgan et al. (1997)
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Magnetically Dominated Accretion Flow (MDAF) by Meier (2005)
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General Relativistic MHD
Equations

Particle number conservation:

d:(v=g pou') = —0i(v/=g pou’) Op=—V - (pv)

Ideal MHD:
u = E+vxB/c=0

Momentum and energy conservation:
8 (vV=9T") = =0 (V=9T") + vV=gT*\ s
O(pv) = -V -T — pVo
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T/JJ/ — (po + u + b + 4_)u,uuu + (p + _)g,uu —
s 8m

B? B;B;
,I%j = pUV; + (p + _)52] . 1)
37 41

Induction equation:

O1(v/—gB") = —0;(v/—g(u/b" — bu")) 8B =V x (v x B)
= —V(vB — Bv)

No monopoles constraint:

9i(v/—gB") =0 V-B=0
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@ Initial poloidal field loop (3 = 100 (GR HD-disk model )
O REHEGTEZERE., ETRRE = TRHEE DLEE |
® Funnel AIZH - FcBE3EFEK = Poynting Jet D34 |

magnetic field line

313

Disk
hydro—dominated
%IT
R

plunging region




(2) McKinney (2005)

color shows log(density)

movie (thick, thin)
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Magnetic Field Lines
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MHD :/S 1 [/_:/ = y (4) McKinney (2005)
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Comparison with Blandford-Znajek
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BH Winds/Jets
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* Slow magnetosonic point

* Alfvén point(s)

* Fast magnetosonic point(s)

® Inner/Outer Light Surfaces (#EXE&%1ER)
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Accretion Disk model (summary)
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Magnetically Dominated Accretion Flow (MDAF)
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( Solar Wind / Pulsar Wind )
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