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Virial shocks in galactic haloes?   Yuval Birnboim & Avishai Dekel 2003

We investigate the conditions for the existence of an expanding virial 
shock in the gas falling within a spherical dark-matter halo. The shock 
relies on pressure support by the shock-heated gas behind it. When the 
radiative cooling is efficient compared to the infall rate the post-shock 
gas becomes unstable; it collapses inwards and cannot support the 
shock. We find for a monoatomic gas that the shock is stable when the 
post-shock pressure and density obey  	

!
 	


When the stability analysis is applied in cosmology, we find that a virial shock does not develop in most haloes that form 
before z  =2, and it never forms in haloes less massive than a few 1011M⊙. In such haloes, the infalling gas is not heated 
to the virial temperature until it hits the disc, thus avoiding the cooling-dominated quasi-static contraction phase.



We test the validity of the shock stability criterion using numerical simulations based on a 
spherical hydrodynamics code which follows the evolution of shells of dark matter and gas. Since 
the problem we intend to examine is of global spherical symmetry, and since we need to follow 
the cooling and the shock with high precision, we use a one-dimensional code. Most of the 
simulations presented here were run using 2000 gas shells and 10, 000 dark-matter shells.

The simulation starts at high redshift, z = 100, with a small 
spherical density perturbation. The initial density fluctuation 
profile is set to be proportional to the linear correlation function 
of the assumed cosmological model, representing the typical 
perturbation under the assumption that the random fluctuation 
field is Gaussian. The amplitude of the density fluctuation at the 
initial time, averaged over a given mass, determines the time of 
collapse, as desired. The initial velocity field is assumed to follow 
a quiet Hubble flow and the radial peculiar velocities build up in 
time.



Simulation of the adiabatic case. The sequence of (solid	

red) curves describe the log radii of Lagrangian gas shells as a	

function of time. The simulation was of 2000 gaseous shells (shown	

here) and 10, 000 dark matter shells. The radius of every 20th	

gaseous shell is plotted. Shown on top are the virial radius and	

the shock. The shock exists at all times. It gradually propagates	

outwards, and it practically coincides with the virial radius.





How Do Galaxies Get Their Gas?  Keres et al 2005







Cold streams in early massive hot haloes as the main mode of galaxy formation. Dekel et al 
2009, Nature



SFG  - star forming galaxies (UV-selected)  n =2e-4 Mpc**-3 Mvir =3.5e12Msun!
 SMG- Sub-Millimeter Galaxies, dusty, n=2e-5 Mpc**-5
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Violent Disk Instabilities (VDI)



Fast accretion rate and slow rates of star formation lead to violent 
disk instabilities (VDI)

Ceverino etal 2009





Density Profiles: Mass at ~1 kpc radius. Core-cusp problem

NGC 6822, de Blok etal 2007

Oh et al 2011



Romain Teyssier, Andrew Pontzen, Yohan Dubois and Justin I. Read 2013

Figure 5. Evolution of the dark matter density profile over the 2Gyr of 
evolution for the control run with cooling, star formation and stellar 
feedback. We see the formation of a large core. We also show for comparison 
the analytical fit (dashed line) based on a pseudo-isothermal profile.



Figure 7. Time evolution of the total enclosed gas mass within spheres of radii 200 (blue), 400 
(green), 800 (red) and 1600 (black) pc for the simulation with feedback.


