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dre we fooled by the bright lights?
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Halo Occupation Distribution (HOD)
P(NIM) probability for a halo of mass M to harbor N galaxies
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Departures from the power law correlation function
as predicted by the Halo Model
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HOD in dissipationless simulations

LCDM 80K " Mpc; 08=O.75,O.Q,1.0; mp=3.1x105h“ Msun;
e =0.5h"kpc

the Bound Density Maxima (BDM)
halo finding algorithm
(Klypin et al. 1999)




Vmax - the poor man's (theorist's) luminosity
fo construct samples select all halos with Vmax > threshold
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Average
number of
galactic
halos
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Galaxies in a halo:
central galaxy + a population of satellite galaxies

N(M) = Ns + 1

Virgo size cluster in a cosmological simulation
with gasdynamics and starformation (Nagai & Kravitsov 2004)

galaxies (stars)



HOD of galactic halos
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Anatomy of the HOD
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Satellite HOD: scaling with overdensity
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Satellite HOD: scaling with overdensity
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(Ng)

(N,)

Average number of satellites as a function of halo mass
(the first moment of the HOD)
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or more accurately:
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is Poisson



2- point correlation function of galactic halos
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2- point correlation function of galactic halos
simulation vs SDSS
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Correlation length and CF slope
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galaxy- mass correlation function
comparison with SDSS
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Conclusions

O The Halo Occupation Distribution can be understood as a sum of
probabilities for a halo 1o host a central galaxy and a cerfain number
of satellites.

The former is a step function, while the lafter is Poisson pdf with the
mean: (N,) = (M/M; — C)”

This provides a simple accurate HOD model for data interpretfation
and Halo Model analyses

O Clustering of dark matter halos matches the clustering of the
overdll galaxy population rather well,

Dark matter dynamics thus appears to be the primary driver of
galaxy clustering.

Kravtsov, Berlind, Wechsler, Klypin et al. 2003, ApJ submitted (astro- ph/0308519)
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