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Source clustering impact
on weak lensing high-order statistics

17.06.2026 / The Non-Gaussian Universe
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Weak lensing: Source clustering
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Weak lensing: Source clustering

e.g. cosmo-SLICS galaxy count
bin_all Np: W/o SC Np: W/ SC
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Weak lensing: Source clustering

e.g. cosmo-SLICS: with source clustering
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Weak lensing: Source clustering . ..coee

z=[0.00, 3.00] z=[0.00,0.47] z=[0.47,0.72] z=[0.72,0.97] z=[0.97,1.34] z=[1.34, 3.00]
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Weak lensing: Source clustering

 Source clustering implementation (Gatti+2024)

> s)y(p,s) D g Wely
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1/2
vee(p) = 22 A1) [14 by8(p, )| v(p. 5) D s 1(5) / F(p) 2oy Wit
" S i) [1+be8(p.)]  \ 4l [1+byd(p, ) > w,

—> The higher the overdensity, the larger the S/N
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Higher-order weak lensing statistics

* Source clustering impact on HOS (Gatti+2024)
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peaks - peaks noise

 Source clustering impac
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Higher-order weak lensing statistics
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Statistics Observable Note
y-2PCF &+ treecorr
kK-2PCF, k-3PCF e treecorr
K-1PDF P(k)
Moments of k <K2>, central moment
Wavelet phase harmonics SO0, , / pywph

Wavelet peak counts

wl stats torch

Wavelet /1-norm

wl stats torch
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Wavelet summary statistics

« Wavelet phase harmonics » Wavelet peak counts & /1-norm
- bump steerable wavelets - Starlet wavelets
- combinations of scales & phases - simultaneous multi-scale
e.g. S11, CO1 ,
P* w‘fl(x) b 1 - (I\Blzlrféi::ssian
j ', :
' amplitude B

p(x)
p * lﬁfz(x)

(Allys+2020) : (Sreekanth+2024)
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Data and method

e Cosmo-SLICS (Harnois-Déraps+2019)

- 1 cosmology ¥ 10 light cones ¥ 10 noises = 100 realizations

- without source clustering / with source clustering

 Summary statistics
- Gaussian statistics: <k?>, k-2PCF, WPH S11

- non-Gaussian statistics: <k3>, WPH CO01 c.r. Gatti+2024

- wavelet peak counts, wavelet /1-norm
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-  5imMSs. NO source clust.

WPH S11
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Result: 2. Moments of convergence
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3. Wavelet phase harmonics o.f Gatti+2024

bins: 11 bins: 31 bins: 33 s bins: 11 e bins: 13 e bins: 33
______________ 1- 14 1-
| ‘ | 0_ — - 0_ e — 0_ -L\_M
| : ’ ! — \/-\/-_/
- * ' I ! o —1- —1- -1
| 1 O
1 . T -2 -2 -2
A S
f -3 -3 -3
-4 -4 -4
W IO I
jl j2 jl 12 jl j2 -5 1= T e -5- - - - - - - - - -5- - - - - - - ’ T r r
’ Q> OF > o A1 4> Ak 793 9k 2k Q> OF O QX 41 4> Ak 9> 9 2k O OF Q> QX A1 4> Ak 73 9k ah
j1.j2 j1.j2 jl»jz
—— sim. source clust. » data . .
—— sims. source clust. —— sims. no source clust.

----- sim. no source clust.

— different simulations, but consistent results

PKDGRAV3 / cosmo-SLICS



WPH SO1
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— SiMmS. NO source clust.

Result: 3. Wavelet phase harmonics — . cucas
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Result: 4. Wavelet peak counts

Wavelet peak counts: binl /z=1[0.00,0.47] Scale cut: y5(X)/Ysc max < 0-005
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Result: 4. Wavelet peak counts

Wavelet peak counts: bin3/z=1[0.72,0.97]
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Scale cut: y5c(X)/ Y5 max < 0.005

Scale 3: 65 =8 arcmin

y = Count
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Peak SNR
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Result: 5. Wavelet /1-norm

Wavelet /;-norm: binl /z=1[0.00, 0.47] Scale cut: Y5(X)/Ysc max < 0.005
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Result: 5. Wavelet /1-norm

Wavelet /;-norm: bin3/z=1[0.72,0.97] Scale cut: Y5(X)/Ysc max < 0.005
Scale 1: 61 =2 arcmin Scale 2: 6, =4 arcmin Scale 3: 63 =8 arcmin
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Future plan

Quantify the bias in cosmological inference

- Simulation-based inference CosmoGridVl, redshift z~0.50,

aﬁ’f.’ 1&'“&5

- Data: CosmoGridV1 or Gower St.
1. Train the model without SC
2. Validate and quantify the bias with SC

c.f. Gatti+2024, 2025
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Summary
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Appendix. Cosmological inference

ACDM ANCDM
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