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bispectrum estimator
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Previous work 1: Chan & Blot (2017)

power spectrum & bispectrum covariance

for matter & halo fields in real space only

a lot of (~4000) N-body simulations
comparison with perturbation theory (tree level)

their simulation setting

TABLE I: Details of the simulations.

Box label

Box size (Mpch™!)

Number of particles

Redshift snapshots

Number of realizations

Large
Small
Hires

1312.5
656.25
656.25

5123
256>
10243

1, 0.5, 0
1, 0.5, 0
1,0.5,0

512
4096
96




Comparison of simulation results with perturbation theory
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correlation matrix
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correlation matrix
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power spectrum, bispectrum AITE D S/N

k<kmax F& T@ cumulative S/N

S/N for power spectrum

(;)2: > Covp'(ky, ka)P(k1)P(ks)

kl 7k2 S kmax
covariance M ¥ 175

S/N for bispectrum

S 2
(N) = Y DT Covi ke, 0,k K, 0') Bk, ko, ) Bk, b, €)
k1,ko, k! k) <kmax 0,0



S/N for power spectrum & bispectrum

: power spectrum 7R : bispectrum
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S/N for power spectrum & bispectrum

: power spectrum 7R : bispectrum

: Gaussian + non-Gaussian terms

z2=1 DM

o*—=e

AoA

o—0

l ) 1 L)
NGP &4 GB |
GP o o NG R+B ]

NGB a a G&P+B

A : Gaussian term only

2=0.5 DM

2=0.5 Gr 410

101

T lllllll

{ 10°]
{ 107
{ 10°]
{107
{107

13 100 E A | —

Janew

0T T

kmax / Mpc ! h

107 ETL

kmax/ Mpc ! h

107 BT

kma.x / 1\/]:pC ! h’

Y/unsiN T+9¢<IA ‘Oley



S/N of the amplitude of density fluctuations

(8/N)/(S/N)c [%]
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Previous work 2 : Chan, Dizgah & Norena (2017)

Fc¥2 D Chan & Blot (2017) DS
super-sample covariance $ & ¢
bispectrum response to background density £,&

matter & halo fields in real space

NAFETaNYTUREAE
perturbation theory & halo model &LELES

their simulation setting

small box : L=656.25Mpc/h with 2563 particles X 4096 realizations
(w/o super survey mode)

gigantic box : L=21Gpc/h with 81923 particles
1) small box (L=656.25Mpc/h) % 32768(=32%) BRYHT

(w/ super survey mode)



Small : small box {£ FH 5(7) = p(7) B
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Small : small box {5 F §(7) = @ —1

Subbox : large box M i>—HRZ LNV H L 71= subbox {8 A 0
SSC : super-sample covariance M & 5 (halo model{ ) gb : global mean density & F8
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Mock [&4A] realization WHAEEH ?
bispectrum DA AR WIZHESLE S 9
o
realization 2§ > bispectrum D EE 2%

By (kl, ko, 6’) in redshift space D EE 2 # ¢ : multipole

= k1DEVE X kaDEUHE/2 X 6DEUHE x multipoleD K

2 —2 ~1
_ 4050 [ —max Ak Af Ne
0.3 h/Mpc 0.02 h/Mpc 10 deg 2

BB ORKIE BHDE g AEDOEIE multipole D%
monopole &
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@® N-body simulation set

Dark matter only, Gadget2 (N-body code) + Rockstar (halo finder)

two kinds of simulations prepared to see super-survey covariance

Small box (preparation done) w/o super-survey mode

L=500Mpc/h with 5123 particles
4000 realizations

Large box (plan to start at June @ NAOJ CfCA) w/ super-survey mode

L=4Gpc/h with 40963 particles
>10 realizations

L 512(=83) small boxes taken from a single large box

C05m0|0gica| model : Planck2015 Same as default setting
4 output redshifts : z=0, 0.48, 1.03, 1.48 « in Nishimichi+ emulator
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Kx By(k) (10" 1 *Mpc)
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matter bispectrum in real space

mean of 240realizations
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matter bispectrum in real space T—0

mean of 240realizations
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matter bispectrum in real space T—0

mean of 240realizations
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power spectrum & bispectrum @ covariance D F EBLEE %

SRFTERA Y —A
- (FBHEA) mock * K=IZES
- (BHIID) T OREEFTRE
- )58 T covariance Z K5 (HFEYRLELN?)

EEIERTROT= covariance [TEENHLHIHEIY -0

BLEAL XY —ARA
- mock Z K=IZ1EH

* halo model

- jackknife
- N-body sim. M 53K 7= covariance @ fitting formula (HFEY B74iLY)
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