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ABSTRACT

We present numerical simulations of the
collision of a gas cloud into the Milky Way's
disk. The cloud is able to go through the disk,
leaving behind a hole and high density ring
qualitatively similar to Gould's belt.

1. THE MODEL

We performed 3D simulations of a cloud
Impacting an isothermal gaseous disk similar to
the Milky Way using the RAMSES code
(Teyssier, 2002) with a box of 32 kpc and a
resolution equivalent to 10243 in the finer grid
level. The disk starts in rotational equilibrium
with a fixed halo+disk potential. Following Bekki
(2009) for these early experiments, this setup is
impacted by a 3x107 M, cloud, placed 2.5 kpc

above the midplane. The density of the cloud
follows a Plummer profile with 317 pc core
radius. Initially, the cloud velocity is v, = - 93 km

s-1, although we performed simulations with a
variety of initial velocities. We also performed a
simulation with a 10° M, cloud, similar to

Smith's cloud, with a core radius of 47 pc so
that both cases have the same central density.

3. SYNTHETIC /-v DIAGRAM
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Figure 3: Synthetic /-v diagram for an observer placed
outside the hole generated by the cloud. A beam size of 10
IS assumed.

Figure 3 shows a synthetic /-v diagram
assuming an observer placed 4 kpc upstream
from the position of the hole in the disk, at a
time of 20.9 Myr. The high velocities seen in fig.
2 are apparent as a large vertical extension
around / = 709, although this gas is unlikely to
remain neutral. Nevertheless, the abundance of
holes near the midplane could be used as an
estimator of the frequency of these events.

At this time, the vertical extension of the
compressed gas is ~0.25 kpc, which means
that the whole structure spans 3.50 in the
observer's sky. So, it would be difficult to
observe in low-latitude surveys.
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