OPTIMIZING GALAXY SAMPLE SELECTIONS
FOR WEAK LENSING CLUSTER COSMOLOGY

M. M. Rau, Florian Keruzore, N. Ramachandra,
L. Bleem



MOTIVATION

SCIENTIFIC GOAL: UNDERSTANDING THE DARK UNIVERSE

= Perform reliable statistical analysis to test Lambda-CDM,
DE time evolution, and Modified Gravity

» \WL Cluster Mass measurements vital for the LSST mission
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https://hsc.mtk.nao.ac.jp/ssp/science/weak-lensing-cosmology/
https://arxiv.org/pdf/1809.01669.pdf
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= Inaccurate estimation of the sample redshift distribution p(z)
of the source sample propagates into biases in critical

surface density 2.,

= Systematic errors in ... map linearly to the “cluster mass’
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THE PHOTOMETRIC REDSHIFT PROBLEM
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Classical Problem of deconvolving a density function smeared by (Gaussian)
noise: optimal convergence rate of MISE « (log N)_k where N is the sample size
and k depends on smoothness of true density (Meister, 2009)

Challenges in PZ Estimation:

= lll-conditioned problems, partial lack of identifiability, complex selection
functions —> Strong sensitivity to model misspecification error

» Goal: Tradeoff Signal-to-noise with expected model misspecification error
1 Argonne &




SAMPLE OPTIMIZATION

(Variational Latent
Inference Parameters
Photometry Deconvolution Galaxy type etc.

mized Sel

— == Selected Lineage
g 0 (10%, 90%) L 077
W W9
P L 0.701
- . m
s D T~ ©
2 4
5 © 0.65 -
W =) -
% © \77 /
m 50607
) e
> ® —— Selected Li
s £ 0559 Selected Lineage
Io] T (10%, 90%)
lod e
0.50 4+ === Nesr Goal
0 2 4 6 8 10 12

Generations Generations

Several orders of magnitude reduction in expected 2. bias,
while retaining 72% of the source sample! Argonne &
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