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HOD model

Introduction

N(M) = No(M) + Ny(M)

1 log M — log Mymin
NM) == |1+erf |28 e
2 Olog M
M — Mo\ *
N, = N, (M) X L
M,

Zheng et al. 2005
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Millennium Simulation

Springel . 2005
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Millennium Simulation

Springel . 2005
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Halo bias
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Bias and HOD
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Reconstructions of galaxy bias

Rec. from b, (M) at z=0 Rec. from b, (M)
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* Underprediction of galaxy bias
* haloes (FOFs) make better reconstructions than main haloes
(gravitationally bound haloes).



halo vs galaxy bias

Galaxy bias in main halo mass bins Galaxy bias in halo mass bins
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of those galaxies in the haloes (right) or main haloes (left) of the corresponding range in mass. I he
horizontal coloured zones refer to the ranges of halo or main halo bias 1o
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halo vs galaxy bias

Galaxy bias In main halo mass bins Galaxy bias In halo mass bins
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halo vs galaxy bias

Galaxy bias In main halo mass bins Galaxy bias In halo mass bins
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halo vs galaxy bias

Galaxy bias In main halo mass bins Galaxy bias In halo mass bins
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Galaxy bias In low mass bins is higher than halo and main halo bias of the same mass bin. This is an
indication of assembly bias, since these galaxies (solid lines) are distributed in these haloes. (coloured
regions). HOD predictions not compatible with SAMs at M < 10* M,
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Galaxy bias In main halo mass bins Galaxy bias In halo mass bins
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Galaxy bias in low mass bins is higher than halo and main halo bias of the same mass bin. This is an

indication of assembly bias, since these galaxies (solid lines) are distributed in these haloes. (coloured
regions). HOD predictions not compatible with SAMs at M < 10* M,



halo vs galaxy bias

Galaxy bias in main halo mass bins Galaxy bias in halo mass bins
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regions). HOD predictions not compatible with SAMs at M < 10* M,



halo vs galaxy bias

Galaxy bias in main halo mass bins Galaxy bias in halo mass bins
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regions). HOD predictions not compatible with SAMs at M < 10* M,




Subhalo occupation

main halo bias for different subhalo occupations halo bias for different subhalo occupations

Strong subhalo abundance dependence of halo bias for fixed mass. For a fixed mass bin, haloes
(or main haloes) with more subhaloes (and more galaxies) have more clustering. Correlation
between halo occupation and halo bias for fixed mass.



Conclusions

e HOD underestimates the bias of galaxies. This results in a
systematic error for bias or for mass estimation.

* haloes (FOFs) make better reconstructions than main haloes
(gravitationally bound haloes).

* Strong subhalo abundance dependence of halo bias for fixed
mass. For a fixed mass bin, haloes (or main haloes) with more
subhaloes (and more galaxies) have more clustering. Correlation
between halo occupation and halo bias for fixed mass.

e HOD predictions not compatible with SAMs at M < 10' M
e Care must be taken when inferring dark matter halo information
from galaxy clustering in observations using HOD

Pujol & Gaztanaga 2013, arXiv: 1 306.5/6 1



