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Abstract. We study fundamental properties of transonic galactic outflows in the gravitational
potential of a cold dark matter halo (DMH) with a central super-massive black hole (SMBH)
assuming a polytropic, steady and spherically symmetric state. We have classified the transonic
solutions with respect to their topology in the phase space. As a result, we have found two types
of transonic solutions characterized by a magnitude relationship between the gravity of DMH
and that of SMBH. These two types of solutions have different loci of the transonic points; one
transonic point is formed at a central region (< 0.01kpc) and another is at a distant region
(> 100kpc). Also, mass fluxes and outflow velocities are different between the two solutions.
These two transonic solutions may play different roles on the star formation history of galaxies
and the metal contamination of intergalactic space. Furthermore, we have applied our model to
the Sombrero galaxy. In this galaxy, the wide-spread hot gas is detected as an apparent trace
of galactic outflows while the star-formation rate is disproportionately low, and the observed
gas density distribution is quite similar to the hydrostatic state (Li et al. 2011). To solve this
discrepancy, we propose a slowly accelerating outflow in which the transonic point forms in a
distant region (∼ 120 kpc) and the subsonic region spreads across the stellar distribution. In
the subsonic region, the gas density distribution is similar to that of the hydrostatic state. Our
model predicts the possibility of the slowly accelerating outflow in the Sombrero galaxy. Igarashi
et al. 2014 used the isothermal model and well reproduced the observed gas density distribution,
but the estimated mass flux (1.8M�/yr) is lager than the mass of the gas supplied by stars (0.3-
0.4M�/yr). Then, we expect that the polytropic model may reproduce the observational mass of
the supplied gas (Igarashi et al. 2015). Such slowly accelerating outflows should be distinguished
from the conventional supersonic outflows frequently argued in star-forming galaxies.
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