
1.Introduction1.Introduction

2.Method2.Method

3.Results3.Results

4.Summary4.Summary

It has been recently founded that the global 
evolution of galaxies co-relates with the 
black-hole mass in their nuclei, e.g., M-sigma 
relations (Fig 1.).
 Fig.1 support the scenario that the BHs have grown
in mass through the hierarchical galaxy mergers. 
Thus, it is expected that a supermassive binary is 
formed in the course of evolution of SMBHs. 

1. 3D SPH Method is used in our simulations 
    (Bate et al.1995; Hayasaki&Okazaki2004,2005,2006).
2. Isothermal equation of state is adopted (T=10000K).
3. CBD is initially set, and the particles is randomly 
    added at 2.85a in the constant rate 1 solar per year.

Fig 2. Initial configuration of 
the supermassive BBH
systems. The white circle
shows the black holes. 
Annotated at the top (bottom)
-right panel is the run time 
in units of the orbital period 
(the number of SPH particles). 
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Fig 5. Total spectral 
energy distribution of
 two accretion disks 
at periastron.  The 
peak is around optical
 region. 

Fig 1. Correation betwenn the 
black-hole mass and the steller 
velocity dispersion of bulge 
component  in several galaxies.
(Ferrarese&Merritt 2000;
 Gebhardt et al. 2000)

Fig 3. Sequential snapshots of accretion flow from the CBD onto the 
supermassive BBHs. It can be seen that the mass is supplied  from CBD 
with periodic on/off transition during one orbital period. As a result, the 
two circumblack-hole disks are formed around each black hole.
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Fig 4. Orbital-phase dependence of
the mass accretion rate (white line:
primary,blue line:secondary).The
yellow line shows the mass-accretion
rate in case of circular, equal-mass
binary. The left axis denotes the
bolometric luminosity normalized by
the Eddington uminosity
corresponding to the mass accretion
rate.

1. Assuming that the disk is steady, axismmetric and 
Shakura-Sunyaev disk.
2. Using the averaged accretion rate (Fig.5) as an outer boundary 

We can get the SED of two accretion 
disks around each of black holes.

1. The gas can be supplied from CBD onto the black holes with a
    significant orbital modulation.
2. This leads the accretion-disk formation around the BBHs.
3.The periodic-variation of the SEDs can provide the new method of
   detectation of the supermassive BBHs on the subpc scale.

We study the accretion onto Supermassive BBHs
from the CBDs on a subpc sale, using SPH method.

However, there is only little evidence of
the supermassive BBHs on a subpc scale!!

Therefore, we investigate the accretion flow around 
the supermassive BBHs. Our ultimate goal is to give
an observational diagnosis of the evidence 
for the supermassive BBHs. 

Fig 6. Orbital-phase dependnece of the light 
curve measured at optical region. 

New Method


