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Abstract. We performed a self-consistent N -body simulation of star clusters in the Galactic
center (GC), taking into account the collisions of stars and formation of an intermediate-mass
black hole (IMBH). We find that if an IMBH forms in the cluster, it carries young stars to the
GC by a 1:1 resonance.
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There are two feeding processes for the growth of supermassive black holes (BHs). One
is direct gas accretion and the other is in-spiraling of stars. In the central region of our
Galaxy, young stars and groups of stars, IRS13E, which look like a remnant of a star
cluster, have been observed. For these stars, two formation scenarios have been suggested;
in-situ formation in the accretion disk (Levin & Beloborodov 2003) and star cluster mi-
gration (Gerhard 2001). Some simulations for the in-situ formation have been performed.
However, it is difficult to form S-stars within a few thousand AU of the GC. On the other
hand, in our Galaxy, two young clusters are found at around 30 pc from the Galactic cen-
ter. We performed fully self-consistent N -body simulations of a star cluster and its parent
galaxy using a tree-direct hybrid code, bridge (Fujii et al. 2007). In our simulation, an
IMBH is formed in the star cluster and it migrates into the GC. This IMBH traps many
stars in its 1:1 mean motion resonance and carries them to the GC (Fujii et al. 2009). The
stars carried to the center through the 1:1 resonance are typically much more massive than
average, since stars which have sunk to the center of the cluster are selectively trapped.
In AGNs with nuclear starbursts, stars may be fed to the central BH via this mechanism.

Figure 1. Orbital evolution of the IMBH and
a resonant star.

References

Fujii, M., Iwasawa, M., Funato, Y., & Makino,
J. 2007, PASJ, 59, 1095

Fujii, M., Iwasawa, M., Funato, Y., & Makino,
J. 2009, ApJ, 695, 1421

Gerhard, O. 2001, ApJ, 546, L39
Levin, Y. & Beloborodov, M. 2003, ApJ, 590,

L33

329

https://doi.org/10.1017/S1743921310006599 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921310006599

