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“Gravitational wave diagnosis of a circumbinary disk”
K. Hayasaki, K. Yagi, T. Tanaka, S. Mineshige,
arXiv:1201.2858 [astro-ph.CO]
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“Binary Black Hole Accretion Flows in Merged Galactic Nuclei”
K. Hayasaki, S. Mineshige and H. Sudou,
PASJ 59, 427 (2007) [astro-ph/0609144].
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@ 37t SPH (smoothed particles hydrodynamics) ==— K
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@ Black holes
— sink particles (fixed accretion radius (~ 8.0 x 10°ry))

AT, accretion radius DRIFZHLY (<.

Total mass : Mo, = Mp, + My (= 108Mp)
BER YR a=2x 10*M,; (= 0.1pc)
BLBJEH] @ Pop = 21 /Qorp = 27 /4/M/(2a)% (= 800yr)
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Nspy 1%, SPH particle O %K.

(ZH%) Accretion radius
(A#%) Trapping radius : outer Roche-lobe radius (Ly, = L3)
(f%#%%) Tidal truncation radius :

tidal torque of the binary = viscous torque

P
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“Binary black hole mergers in magnetized disks:
simulations in full general relativity”
B. D. Farris, R. Gold, V. Paschalidis, Z. B. Etienne and S. L. Shapiro,
Phys. Rev. Lett. 109, 221102 (2012), arXiv:1207.3354 [astro-ph.HE].

o HHEBBH ®GRMHD I a2 L —v =3
in a magnetized, circumbinary accretion disk
@ Pre-decoupling phase (tgw > tyis) :

A ANA TN E L (CTS spacetime)
WM R R RERE - a = 10M, 45 [E#5 (t ~ 10,000M) .

@ Post-decoupling phase (tgw < tyis) : (LFRE#IHISGME LC)
LY ASL T e,
V7K % Kerr.
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Magnetic pressure & fluid velocity vectors
(t ~ 10,000M, “no-cooling” simulation) .
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(Left) Pre-decoupling (Right) Post-decoupling
(H88) “No-cooling” simulation (fk##) “Cooling” simulation

@ Merger time : t,, = 1,1743M
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(F#) “No-cooling” simulation, Poynting luminosity Lgy
(k#1) “Cooling” simulation, Poynting luminosity Lgn
(88%%) “Cooling” simulation, Luminosity from cooling Lol
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“Circumbinary MHD Accretion into Inspiraling Binary Black Holes”
S. C. Noble, et al.,

Astrophys. J. 755, 51 (2012) [arXiv:1204.1073 [astro-ph.HE]].
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Figure: Color contours of surface density (1 > 2,34 7 /L OFF)
(/) Logarithmic color scale : Streams toward the binary members
() Linear color scale : Growth of asymmetry in the inner disk
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Surface density (A > A/3A 7L ON vs. A » A/31 Z /L OFF)
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Luminosity (A > A4 Z /L ON vs. A > Z/3A Z L OFF)

0.0060 T T T T T T

0.0055

g
o
=
=1
a
=)

0.0045

0.0040

0.0035

Luminosity [G M Z, ¢74]

0.0030

0.0025

t [10* M]

Figure: Luminosity as a function of time. Gray : ON, Black : OFF
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Fourier power spectrum of the luminosity (- > A/XA Z /L OFF)

FPS of Luminosity
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Figure:  (B#R) Qiump = Q(2.4a) = 0.26Qi,
(F#R) Strong peak : 2(Qbin — Qump) = 1.46Qpin

B2 501 Tld7ev. — Ray-tracing 232,
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ABSTRACT

Massive stars in a certain mass range may form low-mass black holes after supernova explosions. In
such massive stars, fallback of ~0.1 M, materials onto a black hole is expected because of a deep gravi-
tational potential or a reverse shock propagating back from the outer composition interface. We study
hydrodynamical disk accretion onto a newborn low-mass black hole in a supernova using the smoothed
particle hydrodynamics method. If the progenitor was rotating before the explosion, the fallback material
should have a certain amount of angular momentum with respect to the black hole, thus forming an
accretion disk. The disk material will eventually accrete toward the central object because of viscosity at
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Hydro Cloud Ul's Eulerian,

Leiae {45 (cold) Hydro Disk| Cactus HRSC
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HRSC = High-Besolution Shock-Capturing, FD = finite difference

[S. C. Noble, 2013-April-APS meeting & ¥ $k#}]
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Magnetorotational Instability
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