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If the universe is dominated by cold dark matter (CDM), had an
inflationary phase, and has Q = 1, then the spectrum of primordial density
perturbations can be calculated. Using the spectrum calculated by J. Bar-
deen, we have found the structure of halos which form around peaks in
the density. If the initial density is given by p(2)=p.[1+6(2)], where
6(2) is a Gaussian process, then the mean run of density around a peak
is proportional to the correlation function of 6(2). If the mass about a
peak comes to equilibrium in near-circular orbits, the exact equilibrium
configuration can be calculated. The resulting rotation curve for a 1.5¢
perturbation is shown as the curve HB in the figure below. As the baryon
mass cools and condenses, it drags the CDM in with it, conserving t.he adi-
abatic invariants. Putting a 5%101° Mg exponential disk and a 2x1010 Mg
bulge at the center of the system, the rotation curve of the resulting
compressed dark halo is given by the curve HA. D and B show the disk
and bulge contributions, and T gives the net velocity. There are many
arguments for wanting large galaxies to form from perturbations rarer
than 1.56. Our spectrum was normalized by assuming that mass clusters
as galaxies do on large scales; if = 1, however, galaxies cannot trace
the mass and the amplitude must decrease. The flatness of the rotation
curve from the baryon-dominated to the CDM-dominated region comes
about, in this case, from the imposition of the phenomenological baryon
distribution, but the following argument indicates that the result is gen-
eral. The ratio of baryonic to dark matter is ~1/15; the rotation parame-
ter A, the ratio of rotation velocity to halo dispersion, is also ~1/15.

When baryons fall though the CDM to the pomt at which they are rotation-
ally supported, thelr density increases by (15) The CDM density
increases by (15)%. Hence, baryon and CDM densities are comparable at
the mean baryon radius.
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