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The Halo Model on Velocity Two-point Correlation Function

CAO Liang!'?

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. Graduate University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract: A number of surveys are expected to directly measure the peculiar velocity of
galaxies or clusters. In linear theory, velocities are related to its nearby over density in a
simple way, thus, the peculiar velocity is a measurement of density field which can avoid the
bias of galaxies with respect to dark matter.

There are several ways of extracting useful cosmological information from a velocity
survey, among which the two point correlation function of velocity is considered promising.
While using the velocity of clusters and dark matter halos as tracers of peculiar velocity
field to study the cosmic peculiar velocity correlation function, it is found that the two point
correlation function along the line of separation has a negative signal, which can not be
explained by the linear theory. Another difficulty remains to be solved is that the velocity
is easier to measure on small scale while the measurements on large scale are more probable
to be used for constraining theory.

We use the halo model to develop the velocity two point correlation function. Even
if the velocity of halos is unbiased with that of dark matter, the pair weighted velocity
statistics are biased with those of mass due to the fact that the halos are biased with the
underlying density field. Associating the pair weighted velocity statistics, we recover the
negative velocity correlation along the line of separation on large scales in the halo model
frame work.

We can also simply extend this model to describe the two point correlation function
of galaxies by introducing the halo occupation distribution model. In the near future when
the galaxy peculiar velocity survey is available, we can then easily constrain the theory of
large scale structure and galaxy formation by comparing the model prediction and directly
measurement from observation with this sophisticated model.
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