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® Peak-background split (PBS) with Gaussian ICs:

5(x) = 31(x) + 3, (x)

_ ng(x) g|(0c —01(x)) Jos] (1 dny,
(%) = Mg ! fig(8c/0s) —1= (_ﬁg d&;) o) -

Eb1

_ _ 56 linear bias
Ng = 1N —
g g O,

Universal mass function

(Kaiser 1984, Bardeen et al 1986, Cole & Kaiser 1989, Mo & White 1996, Sheth & Tormen 1999, ...)
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® PBS with local quadratic PNG: ®(x) = ¢(x) + fxLo(x)?

¢(X) — ¢Z(X) + ¢ (X)
® = (¢ + fnugp) + ¢s (1+ 2fnndn) + frnos

|

Os — O (1 + 2fNL¢l(X))

Slosar et al (2008)
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= b10;(x) + 2fnp0cb19(x) + - - -

01(k) = M(k)pi (k)

5y (k) = (b1 42 fNL(SCblM_l(k))cSl(k) .

Wednesday, 7 November 2012



® Generalize to arbitrary PNG with PBS formulated in terms
of i) split or ii) conditional mass function

(VD, Jeong & Schmidt 201 |a)
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® Non-Gaussian bias corrections from peak-background split

Abi (k) =

4

(N —1)

oln FV) (k) |

, {5N25C +bn_3 |3 —N +

Oln o,

|

} FN (k)M (k)™

negligible only for constant- fn,¢* model

(VD, Jeong & Schmidt 201 |a)
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Relax the assumption of a universal mass function using, e.g.,
the excursion set formalism:

2
dog

M) = 3

-FO((SCJ 08)

The non-Gaussian bias becomes:

o) ()

dlnM)

Oz [I21F0] On [Im(k M) (ai
M(E)Fo k) (

Aby (k) =

L5°(k — 0, M) = 4fxLod + O(k?)

(Scoccimarro et al 2012)
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Orthogonal shape
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(Scoccimarro et al 2012)
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Use path-integral formalism to compute additional corrections
to non-Gaussian bias:

o [
f0(50708’5l) — _W/ d5H0(5, 08|5l)
0

56 50
H0(58,08\5l):/ d51.../ dby—1 W (01,61, ..., 0n-1,05;03)

— 0 — OO

| n 1 n
W(5l, e o ,58;0'3) = /’D)\ exXp ZzlAj(Sj — 5 Z )\j>\]{; <5J(Sk>c
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(—i)® <
- D> AR (850k60),
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X exp

(Maggiore & Riotto 2010; D’Aloisio et al 2012; Ashead et al 2012)
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® Discrete density peaks (a la BBKS):

() = —0,(x). () = D), Gigx) = -0030,()

00 01

® Kac-Rice formula:

33/2

npk (v, X) Z5D X — Xpk) (x)| dp[n(x)] 0(As) dplv' — v(x)]

® (Calculate ensembles averages

(Npk(V,x1) X+ X npk (v, X))
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® For Gaussian initial conditions, the average peak number

density is
1 2
(npk (v, X)) = fipi (v, Rs) = (27)2R3 Go(y,vv)e™” /2
- g €20
n(’}/,CLJ) —A uu f(U) \/27‘_(1 _’y2>

x (yu)? for v>>1

U = — Z (;i = peak curvature
i

(Bardeen et al 1986)
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Non-Gaussian bias from discrete density peaks

VD, Jinn-Ouk Gong & Toni Riotto, in preparation
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® 2-point correlation of discrete peaks with non-Gaussian
ICs:

(npkc (v, X1 )npk (v, X2)) = 77 [1 + Epu(v, x1 — x1])]

P(y1,y2;7) = Pa(y1,y2;r) X Edgeworth series
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® Contributions from 3-point correlators:

(v (x1)v(x2)) (

(v(x1)Gij (x1)v(x2)) (v(x1)Gij(x1)Cri(x2))
(ni(x1)n; (x1)v(x2)) (mi(x1)m; (x1)Cri(x2))
(Gig (x1) G (x1)v(x2)) (Gij (%1) Cri(%1) Gmn (X2))

v (x1)Gij(x2))
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® Contributions from 3-point correlators:

(v (x1)v(x2)) (

(v(x1)Gij (x1)v(x2)) (v(x1)Gij(x1)Cri(x2))
(ni(x1)n; (x1)v(%2)) (mi(x1)m; (x1)Cri(x2))
(Gig (x1) G (x1)v(x2)) (Gij (%1) Cri(%1) Gmn (X2))

v (x1)Gij(x2))

® Summing up all the contributions, we find (specialized to
local quadratic PNG)

Ab (k) = 2fx1, (Z aln”ﬁ‘) — 1| MY(k)
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® To make connection with dark matter halos, we should
ensure that first-crossing occurs on the scale Rg:

ﬁpk(”) RS) — fESP(Va RS) —

eV /2 <K) G1(7v,vv)
V2T YV

Vi
(Paranjape & Sheth 2012; Paranjape, Sheth & VD 2012)
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® To make connection with dark matter halos, we should
ensure that first-crossing occurs on the scale Rg:

npk (v, Rs) — frsp(v, Rs) =

e~V /2 <K) G1(7v,vv)
V2T YV

Vi
(Paranjape & Sheth 2012; Paranjape, Sheth & VD 2012)

® [he halo mass function is

0 dv 0 dInv

n(M) = ypfeseW)onr = g vfese (W) grar

® [he non-Gaussian halo bias thus is

Ab, (K )_2fNL<Z 1“”>M L(k)

=0
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® PBS not assumed but recovered from the calculation

O'j—>(1—|-04)0'j

so that R, and v remain unchanged

® The k-dependence is in the correlators (v?(x)v(x2)) etc.

® First-crossing of strongly correlated walks so no
significant corrections from correlators of fields at

scales different than Rs

® No contribution from zero-lag moments
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Summary

APhaio(Kk) is in good shape but ...
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