F'IFl-based estimators for line-of-sight dependent
intrinsic alignment signals
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Intrinsic Alignments

+ Intrinsic Alignments (IAs)
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<+ Theoretical Forecasts

+ Standard cosmological parameters
(Taruya&Okumura20, Okumura&Taruya2l and Okumura-san’s talk)

+ Anisotropic primordial non-Gaussianity -4 -2 0, 2 4
(Schmidt+15, Kogai+18, +21, Akitsu+21)
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Measurements of IA power spectrum

+ HIEICE Y % 51T
+ Simulation dataZ H\> 7= Hll’%E (N-body halos: Kurita+20, IllustrisTNG galaxy: Shi+21a, +21b)
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Measurements from reahstic survey data
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Clustering estimator (review)

+ Global plane-parallel (GPP) estimator:
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2pt statistics of shapes

+ Density-Shape Cross-Statistics

+ shapeDEERT :
e V(%) = 71(%) + i ()

+ Coordinate-independent 2 5 THEIRIAX :
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L.PP estimator for A (this work]

+ Initial guess:
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L.PP estimator for A (this work]

+ Legendre polynomial % associated Legendre polynomial (m=2) ~\Z2HH
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Vahidation lTests




Validation Tests I: methods

+ Simulation box® " CIRIEN 2 BLHI 2 17>, TA power spectrum Z I 7
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Validation Tests I: results

— JEOY — XA OBHITH . HE L\ power spectrumZ 45 Z EDITE 7,

k [hMpc™]

k [hMpc™]

(a) local LOS (b) Aglobal LOS (c) lglobal LOS
local LOS P ll
ap
4>
@) O
o s @ o ° ® o @ ®
= * = ™
= ° e B
P d . po ¢
2, . 3 .
= : = .
. 102} . T 10t .
S S .
Qii']; $ Case (a) Déj Case (a)
Case (b) Case (b)
Case (c) Case (c)
10— 10-1 10—° 10~




Vahdation Tests 11: window convolution
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* BARIAADEEIZFZDE F
% 29 AN o eoH

9.9
HIL T 5%, random particlesZ ]\ > 7z pair counting D F1%(Wilson+2015)

ZIADG&ICHERL T, st 2k 7=,

i 1S B A AT, HIERTR & L
3R

103 j

P(k) [(h~"Mpc)?]

-----
- -~
- ~

ill])llt Piuin
windowed P,

windowed P, g

102
k [hMpc™']

101

errorbars:
BOSS-like volume
x 100 realizations

— HBEDHIE £ BAIAADEITEMARIZ. ITAOEAED L —H LT3,




Summary

LD Y — XA GHIBISXTIR L 72, LPP estimator for IA power spectrum % [l L 7c

+ Clustering estimator (Yamamoto estimator) & [FAIBkIZ, FFT-based implementation?’ A HE

+ AR 2 8 2 77 > TERIME 2 fEEL L 72,
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Appendix: Window functions

+ Window function D& A AL, R 7 7 A7 Y V7 TCEHAIN TV A FE2EH
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