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1. Introduction

We investigated the oscillation of a dense stellar system which harbours a
massive object, presumably a supermassive black hole, in its center. The
central mass moves in response to the oscillation of the stellar system. This
phenomenon may explain the asymmetric structure observed in M31 (Lauer
et al., 1993), or NGC4486B (Lauer et al., 1996). Moreover, the motion of
the central massive black hole may well induce the accretion of gas onto the
black hole itself and ignite the activity in galactic nuclei. We first investi-
gated the stability of a fluid disk around a massive object by linear modal
analysis. Next, we performed N-body simulations for spherically symmetric,
rotating, particle systems with a central mass.

2. Results

In the table of the next page we show the growth rate of unstable modes
with angular wavenumber m = 1 on a fluid disk that has a massive object
at the center. Mcopar/My;sr is the ratio of the mass of the central object
to the mass of the disk, h is the hotness parameter which measures the
temperature of the disk (high temperature for high value of h). The third
column is the growth rate of the unstable mode, for which the central mass
is allowed to move away from the center of the disk. The fourth column is the
corresponding growth rate of the unstable mode for the same equilibrium
models, for which the central mass is not allowed to move, but is fixed at
the center. In the absence of the motion of the central mass, the disk is
stable to m = 1 Jeans instability if the temperature of the disk is high
enough. However, the disk becomes unstable if the motion of the central
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mass is allowed. Adams et al. (1989) and Shu et al. (1990) called this kind
of instability as “eccentric instability” and studied it in the context of the
stability of a disk around a young stellar object. The interaction between
the central mass and the disk is expected to play a crucial role in this kind
of instability.

Next, we investigated the motion of the central mass in a spherically
symmetric, rotating stellar system by N-body simulations. The result is
displayed in the figure below. The mass of the central object is 1% of the
surrounding stellar system. One can see that the central mass promptly dis-
places from the center and rotates around the center of mass. This motion
continues long, because the central mass moves with the rotation of the
surrounding stellar system and the effect of dynamical friction is negligible.
This sort of motion is reported by Miller & Smith (1992, 1994) as core
wandering phenomenon. Therefore, the instability that was observed in a
fluid disk is also expected to appear on the stellar system. This instability
can be a mechanism of gas fueling into the supermassive black hole in the
center of active galactic nuclei.
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