Non-Gaussian bias from
peak-background split

Vincent Desjacques

ITP Zurich
Primordial NG, Michigan, 15/05/1 |

VD, Crocce, Scoccimarro, Sheth (2010)
VD, Jeong, Schmidt (in prep)




Peak-background split (l)

® | ocal (Lagrangian) bias:
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® TJake the limit R>>Rq:
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(Bardeen et. al. |986; Cole & Kaiser 1989; Mo & White 1996; Sheth & Tormen 1999;...)
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The peaks model

® (Galaxies/halos trace local density maxima of the
evolved mass distribution -> include the peak
constraint

® |agrangian bias -> study local maxima of the initial,
Gaussian density field

(Peacock & Heavens 1985; Bardeen et al 1986;...)
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Peaks 2-point correlation
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+ other 2nd order terms + ...

where
br (v, Rs, k) = bio(v, Rs) + bo1 (v, Rs)k?

brr(v, R, k1, ko) = bag(v, Ry) + b11 (v, Ry) (k7 +k3) + book? k2

(VD, Crocce, Scoccimarro, Sheth 2010)
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Peak-background split (ll)

® The scale-independent pieces are the peak-background
split bias, i.e.

bno(v, Rs) = (- ok 3N = by (v, Rs)

00s

® However, derivatives of the peaks number density
cannot produce the k-dependent bias terms like

b01, b11 etc.
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Peak-background split (lll)

® Consider another implementation of the peak-
background split, in which the dependence of the
mass function on the background overdensity is
derived explicitly
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Conditional peaks number density
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® Take £—0, retain the r dependence and expand
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® Cross-correlate with O
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Non-Gaussian halo bias

® (Can we derive the non-Gaussian bias factors
from the (non-Gaussian) conditional mass
function ?

(VD, Jeong, Schmidet, in prep)
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® The goal is to expand
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in powers of O
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® Use the relation

Pne(y) = exp

Pxc (v, Rs|0y, Ry) depends on (v ™) |y = —
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® For a Press-Schechter mass function:
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® Define the quantity
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0

5r(k) = M(k, R)®(k)

For instance: S(k, R, R) = k*> = X2 = o2,
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® On taking the limit Rj = o0, only the terms with
$=S(k,Rs) survive

® Assuming the primordial N-point function dominates,
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® The scale-dependent bias correction Ab can be
read off from the terms involving

<VN_1VZ>C — Zi/ (O'(])\;_l()'()l)

and its derivative
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General formula
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e.g., for gnL @3(in low-k limit):

1 ) 5’1115?306 | .
bod. + | 1 ’ b1 | M(k, Rs)™

AbI (k) — §gNL0885§,31)C)C

O In O0s

Sunday, 15 May 2011



Summary

® Scale-dependent Gaussian or non-Gaussian bias
factors can be computed upon formulating peak-
background split in terms of conditional mass

functions
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