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Outline

® brief review of single-field local-type nG on LSS
® effect of multi-field local-type nG on scale-dependent bias
® bispectrum & trispectrum parametrized by (fni, gnl, Tni)

® more general cases with scale dependence



single-field local-type nG




Local-type NG and Large Scale Structure

local-type primordial Non-Gaussianity Probability |
B 3 9 e Non-Gaussian
() = o) + 2 FulCB(x) = (¢3)] (o 0)

Gaussian —10 < fr1 < 74 (95% CL) WMAP7(Komatsu+10)

We observe galaxy”,
not matter’ density fluctuations

biasing changes things dramatically! Gaussian

* halo mass function

perturbation

* halo power spectrum : ;
change is relatively

* halo bispectrum large at the high
Understanding of the halo/galaxy density tail!!
biasing is the key! — halos (galaxies)




Scale-dependent bias

Theory

calibration by simulations
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signature of fn in bispectrum [T fruys koyama & sabiuio
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Peak-Background Split prediction

peak-background split

e =Car+Ca,s

Gaussian
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responsible for halo formation

i /\ /s A non-Gaussian

Giannantonio,Porcianil 0

coefficients bmn are given as derivatives of mass function

power spectrum

Pu(k) = b3y Ps (k) + 2b1obor Pc (k) + b3, P (k)

bispectrum

Baldauf, Seljak & Senatore’l0

relevant bias parameters: b1, bg1, b2g, b11, bo2
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recovery of fnl 1N pre——_ ¥/

power spectrum
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fnl (recovered)

recovery of fai ! tNinprep
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multi-field nG?




D

* What we observe in halo clustering when Bispectrum & Trispectrum
exist at the beginning?

* We already have both B & T in @ = p + f p?

local-type scale-independent nG .
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Tol = (36/25) fo2

* (scale-independent) local models are parametrized by (fni, gni, Tnl) in general
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PBS prediction

* “long mode”, “short mode” decomposition for 2 Gaussian fields:
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N-body simulations and analysis

e N=10243 particles in a L=4096Mpc/h box On = b5 0 + by, X2
® 2|PT @ z=19 — output @ z=| On = bs M(k) x1 + [bs M(k) + byo]x2

o £,=100, Tn=(36/25)f? propagator: ,
On(k)xi(k')) = Mi—n(k){(xi(k)xi(k'))

® =100, Tn=2x(36/25)f.?
at lowest order: M;_y,(k) _ (k)
bs

® gu=1x10 Moy (k) =\bgM (k) +
2 fitting params

c.f., matter transfer function

0(k) = M(k)¢(k) oc k*T' (k)¢ (k)



fnl + Tnl Py (k) = b3 Ps (k) +
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Mi_sh (K)

fnl + Tnl P, (k) = b3 Ps(k) + 15—2fnl50b5(b5 — 1) Ps¢ (k) + 70162 (bs — 1)? Pe (k)
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Mi—sh (K)
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* halo P(k) shows the same k-dependence in fy
model and gn model.

* the nG correction comes from different origins
* f,: modulation in the local variance

12 ~ Oln 6
be =5 fuiiin / = 2 Fudelbs — 1)

M2

assume universal mass function

*gni: modulation in the local skewness

b 9 Oln f
¢ — Zognl,ui% alu3

* Detection of nG signal from different tracers is a
key to distinguish the 2 models



@local-type scale-dependent nG

TN Taruya Koyama in prep.

e Observation indicates an almost Gaussian almost adiabatic initial condition

— (Perfectly) Gaussian adiabatic field + (strongly) non-Gaussian non-adiabatic field ?

* More general 2 field local-type nG:  §(k) = M (k) X1 (k) + Ma(k)Xa(k)

field | field 2 cross correlation
X1 = Xa(x) = x2() + fu D300~ 0B)]|_ Pk)
My (k) = Maai(k) Mo = Magi oFr Moy = Mg, | Py, (k) Py, (k)
k3 o\ ™l 3 o\ et

prl(k) — AX1 (R) mpm(k) — AXz (R)

e parameters: Ay, nyi,Ax2, Ny2, foi, B, transfer function of X



PBS prediction
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* “long mode”, “short mode” decomposition for 2 Gaussian fields:

Xi = Xi/ - Xi,s | = I’ 2 (5L B f(,uQ. 35 §5c - 56) 1
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N-body simulations and analysis

e N=10243 particles in a L=4096Mpc/h box

® 2IPT @ z=19 — output @ z=1|
® nx2= |5

® May(k) = Miso(k) (CDM isocurvature)

[ B=-|

Op = b55+bx2X2

On = bs M(k) x1 + [bs M(k) + by,]x2

“propagator”
(0n(K)xi (k') = Mi_n (k) {xi(k)x: (k')

at lowest order: M;_, (k) =

Mo (k) =

c.f., matter transfer function

0 (k)

M(k)G(k) oc k*T (k)¢ (k)



scale-independent nG
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M i—h (k)

10*°

10+4

10+3

10+2

+1

Effect of scalar spectral index
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Mi-sh (K)

Effect of transfer function
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Effect of cross correlation

M|—»h(|() = bs Madi(k)

+ bg [M_iso(l() + sz] lex2(k) / le(k)
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mass dependence of nG correction
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See also Shandera, Dalal & Huterer ’11



discussion: stochasticity btwn halo/matter

Phm / sqrt(PnPm)

Fhm =

e Can we get info from the cross-correlation of galaxies and cosmic shear?
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See also Tseliakhovich, Hirata & Slosar’10, Smith & LoVerde’l0
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Summary and future directions

VWe have examined the effects of multi-field local-type
primordial non-Gaussianities on the halo clustering:

® p = bs0+ by, x2 isa quite general consequence
* the 2nd term yields the scale dependence in bias

* fu controls the amplitude of Psz(k)
* Tn controls the amplitude of Pg(k)

* g, gives a similar correction as fn, but it has a different mass dependence

* the nG correction becomes halo mass-dependent when 2 fields have different
power spectra/transfer functions



