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1D numerical solutions for giant, dwarf and medium mass protogalaxies show that the idea of the
interaction of the galactic wind with cloudy surroundings can explain very well the observational
data about elliptical galaxies. Specifically it can explain the correlations Ly o< L’B, Mg « My,
Zs o Mg:‘ and also a plausible assumption that the initial mixture of the luminous and dark
matter in the Universe was uniform.
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The simple model of galaxy formation leads to the correlation Mg/My = Zs/y
(1, 2]. Although the shortage of gas in elliptical galaxies [3] leads us to suggest that
the remnant gas leaves the system when the star formation stops, mathematical
simulations of the simple model [1] prove that the above correlation only shows
how the mean stellar metalicity (Zs), the total stellar mass (Ms) and the initial
baryonic mass (M) were connected when the star formation had stopped. This
assumption is supported by the example of our Galaxy. The metalicity distribution
of the halo stars shows that the halo has been formed by the simple model [4]. On
the other hand, if we assume that M is equal to the disk mass (101! Mg), Ms (the
halo mass) is close to 10!°Mg, y = 0.02, then for the halo we have Zs ~ 0.1Z as
it is observed.

The basic idea in this paper is that galactic wind starts blowing from the center
when the most of the galaxy mass is in clouds which extend far beyond the boundary
of the stellar galaxy. At that time the gas becomes hot, star formation stops and
the clouds start to be evaporated by their hot surroundings. The galactic wind
is extremely rich in heavy elements, but its mass is much less than the mass of
metal-deficient clouds. The evaporation of the clouds occurs little by little so the
matter becomes a nearly uniform mixture. The reason for the empirical correlation
Zs ~ M3* [5, 6] is not the fact that the less massive galaxies have lost a certain
fraction of their mass, but the fact that when the formation of the first generation
stars had stopped, a smaller fraction of their mass was in stars and thus the fraction
of the galactic wind in them was smaller, and so the metalicity of the mixture.
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Models of dwarf (Mp ~ 10'°M),medium (Mp ~ 10''Mg) and giant (Mp =~
10'2Mg) protogalaxies are solved numerically. The correlation Zs o< M24 leads us
to suggest that Mw o« M¢* (Mw is the mass of the galactic wind). The numerical
solutions show that, in the dwarf models, a large fraction of the mass of the second
stellar generation is in the form of stars, formed by unevaporated clouds. For the
four reliable models, this fraction is 10%, 22%, 36% and 50%. The metalicity of
these stars will be as low as the metalicity of the first stellar generation. So it can
be explained why dwarf galaxies have a greater fraction of metal-deficient stars than
the giant ones [5].

In the giant and medium models, the ratio of the initial baryonic mass to the
mass of the dark halo is close to 0.06. In the dwarf models, it is 0.06 or 0.09. The
models with a massive halo form a stellar population with the mean metalicity equal
to that expected from the correlation Zs o« M3 and the final metalicities of the
medium and giant galaxies. On the other hand, the models with a less massive halo
form a stellar population much poorer than expected. The situation will be even
worse if we adopt the result of [7] that, in the correlation Zs o« M, g, the parameter
k is smaller than 0.4. So it is concluded that the initial mixture of the dark and
luminous matter in the Universe was uniform, as it is reliable to suggest. On the
other hand, every model loses nearly the half of its initial baryonic mass and thus
the observational evidence that the ratio of the stellar to the dark mass in a galaxy
does not depend on its mass can be explained.

Except of the metalicity, this model succeeds to explain the existence of the
hot corona. Specifically, for the dwarf models we have Lx =~ 10%° erg/s, for the
medium models Lx =~ 104! erg/s and for the giant ones Lx ~ 10% erg/s. Their
stellar masses are proportional to their initial mass, so if we assume that the blue
luminosity is proportional to the stellar mass, we will take Lx oc L% as it is observed
(2, 3, 8].

So the cloudy model can explain the main properties of the elliptical galaxies. It
can also explain the existence of the hot intergalactic gas with the solar metalicity
in clusters of galaxies [9, 10]. On the other hand, there is no obvious observational
evidence which contradicts this model.
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