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We investigate the influence of mass distribution as the source of gravity to the acceleration
process of spherically symmetric steady galactic outflows. We apply transonic analysis which is
well-known approach for the solar wind. The solutions of these transonic outflows critically depend
upon the mass distribution in a galaxy [1]. We here adopt the dark matter halo (DMH) and the
super massive black hole (SMBH) as the source of gravity.
We systematically survey series of solutions, and classify them according to the type of topological
features. From this result, we emphasize the existence of two types of transonic solutions in
the gravity from the combination of the potentials of the DMH and the SMBH. The first one
is accelerated near the SMBH which is similar to the Parker solution, and the other is slowly
accelerated over the entire region of DMH [1].
Furthermore, our result is applied to the Sombrero galaxy in which Chandra X-ray observatory

observed trace of the galactic outflow [2]. However, Li et al. [2] concluded that the star-formation
is inactive in the galaxy and the observed gas density distribution is well-fitted by the hydro-
static equilibrium. On the other hand, our model indicates that this galaxy (kBT ∼ 0.6keV,
MDMH ∼ 1013M�, MSMBH ∼ 109M�) has a slowly-accelerated transonic outflow having very dis-
tant transonic point (∼ 120kpc). The gas density distribution in the widely spread subsonic region
is quite similar to the hydrostatic one. Therefore, our model successfully reproduces the observed
gas density distribution. Such outflows we found here is quite different from the conventional
supersonic outflows observed in star-forming galaxies.
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