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Local-type NG and Large Scale Structure

local-type primordial Non-Gaussianity Probability 1
®(x) = p(x) + fal|o?(x) — (p?(x))] Non-Gaussian
Gaussian . —10 < fxi < 74 (95% CL) WMAP7(Komatsu+10) (fn>0)

We observe " galaxy”,
not matter’ density fluctuations

biasing changes things dramatically! Gaussian

* halo mass function

* halo power spectrum perturbjtion

change is relatively

. large at the high
Understanding of the halo/galaxy density tail!!

biasing is the key! — halos (galaxies)

* halo bispectrum
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non-Gaussian correction

Halo assembly bias
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Bispectrum!?

adds information

contains primordial non-G
information by definition

Bh VS. Bm

“scale-dependent bias” should exist
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but not investigated numerically




non-Gaussian correction

Halo assembly bias
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N-body simulations with faL

volume/run : mass/particle
[h3Gpc?] run/model particle/run [h"' Mqur]

Kang+07 -580,134 12873

Grossi+07 0,+100,+500,+ 1000 : 800/ 3

Dalal+08 0,+5,+50,+500 (+5000) : 51243

Pillepich+10 | 0,+27,+80,250,500,750 : 10243

Desjacques+09 0,+£100 (£10,+30) : 102413

Grossi+09 0,+100,+200 : 96013

This work 0,+100,+300,+1000 : 51243

examine the clustering of massive haloes at large scale

We need a sufficient number of modes to see bispectrum!



Our halo catalog

Mass function Power spectrum
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Consistent with previous works!!



Result

10'9

|
g

—
o

10v9

0.5

0.0

Matter bispectrum

-
o

=126

k=0.042h/Mpc {

=126

k=0.067h/Mpc ¥

a a=10.0 J
k=0.042h/Mpc ]

L33

g P r 3
i » 3
- 3

e - 3
o=100 %

k=0.067h/Mpc ¥

Z:O'S ; - Ral
p— —— -éﬂ- =y
-
’ + A
2 g .
- & E o ’ o “‘ -

0=7.94 J
k=0.042h/Mpc

u=7.94
k=0.067h/Mpc 3

-
* L

k=0.1 OBh/MpC'é

-
(RO RTCTCIN ITCTCICN A MICH W

o k=0.106h/Mpc-

-

Pelaaaalasaalesaalagss]

g
S S
- S - -
alaaa e be s e s baaa sl o a b balasaalas s bosaalagaale® e bosaadaaa sl oo lasesly
MLt Rt R AR MR AC M R a0 R4 MR A MRt i RO M M i Lt MMM MM MLt R ML MM MM M
- -
- + -~ B
- a T -+ -
- ,’-- —— -
= + b o
- + -
- 4+ -~ -
- -+ .qp -
— — y —— L .
- + -+ -
- -+ hd -
- -+ -+ -
- v S -~ -
- - —— . T~
n L - ps . P
o o - E B
s » - & - - &
- - Py 4+ -
- . - - > =
- - 3 - -
a o L o
3 - 2 +
< S B
- <+ > -
-~ - g -
] a=126 %, a=100 % u=7.94
o -*
- o
= —
S
-
-
-
1

sadasaslaoss s bazaalas

k=0.1 06h/Mpc-§

-1000

-500 ) 500 1000

-1000 -500 0 500

fn

1000 -1000

-500 0 00 1000

Halo bispectrum

—
o

10011
0.8

0.6

04

0.2

0.0
2.0

10110
1.5

0.5

0.0 f

 Z=0.5
3 =126

k=0.042h/Mpc

a=10.0
k=0.042h/Mpc

L) L] ' L) L) ' L
k3 Mnu'|=4-611ol:‘h ]M‘-I.II'A +

--

a=7.94

k=0.042h/Mpc

=126
- k=0.067h/Mpc

- ';;‘- ‘0.",1 H'.lclr";:’n 2
s PBP B

e [ "5."0',-.,"".'

a=10.0
k=0.067h/Mpc

u=7.94
k=0.067h/Mpc

1.0 F

b =126
[ k=0.106h/Mpc

a=10
k=0.106h/Mpc

u=7.94
k=0.106h/Mpc

a2l a3

large scale

squeezed

<




Result

Halo bispectra at z=0.5 for
isosceles triangles

Fitted by 4th-order polynomial:
Bh(ka Qv fNL) — BO(k7 Oé) T fNLBl (k7 Ck) o I%LBQ(k'7 Ck)

For reasonable values of fni,

* By, B & Bz are enough to describe N-body data

*The new term (B2) is important for
squeezed triangles (small k & large )
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Comparison with theory e
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Dependence on the halo mass
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Dependence on redshift
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Detectability
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Summary

We have examined the effects of local-type primordial
non-Gaussianity on the halo bispectrum:

* Big difference between the matter and halo bispectra
e fNL2 term is important for squeezed configurations at large scale

* Especially for massive haloes at high z

* The trend can be explained by analytical model assuming local bias

k

new term « fxpo’k™° ——_ |k/o

k



On going project

2 field non-Gaussian models
O (k) = Mx(k) X(k) + My(k) Y (k)
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