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The simulator F/RST was constructed under the collaboration between astrophysicists and computer
scientists to explore the structure formation in the universe. The project is funded by a Specially Promoted
Research in Grants-in-Aid for Scientific Research with the budget of JPY428 million (US$5.5 million), ap-
proved by MEXT in Japan. F/RST is a new type of hybrid computer, in which a newly-developed board
for gravity calculations, Blade-GRAPE X64, is embedded in each node.
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Using FIRST, the evolution of
multiple massive black holes
{(MBHSs) is pursued in a primordial

This figure shows the gas-
eous surface density seen
from the north Galactic pole.

galaxy that is composed of dark
matter, stars, and ten MBHs. It is
found that five MBHs merge succes-
sively, emitting gravitational radia-
tion. These simulation results show
that multiple MBHs can produce a
heavier BH in the galactic center
purely through N-body process.

The molecular gas filaments
are formed by the self-
gravitational instability. These
filaments exchange their an-
gular momentum with each
other via gravitational force.
This angular momentum
transfer results in gas accu-
mulation around R=100 pc.




