A False Quadrupole
How galaxy tidal alignments contaminate
DESI’s clustering statistics
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Clustering Statistics
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Anisotropic Clustering
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Fake RSD)!

Galaxy orientation Bias in galaxy orientations
correlated with LSS from survey
Bias in LS5
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How aperture target selection contaminates
RSD measurements

Claire Lamman

Originally proposed by Hirata 2009 y


https://ui.adsabs.harvard.edu/abs/2009MNRAS.399.1074H/abstract
https://drive.google.com/file/d/1lOrrVhRCwBg92zaidbSAUG7mVWBUdCvu/view?usp=sharing

Demonstration with AbacusSummit Simulations

Effects of fiber magnitude selection on quadrupole with Abacus
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Makismova et al. 2021 Lamman & Eisenstein, in prep
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Dark Energy Spectroscopic Instrument
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Dark Energy Spectroscopic Instrument



legacysurvey.org/viewer

DESI Legacy Imaging Survey
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€ELRG

LRG polarization
due to fiber
magnitude selection
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Bias on ¢,

Approximate Percent Error on &3, using SDSS III
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Kazantzidis & Perivolaropoulos, 2021
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Summary

Any survey which:

1. Has an orlentatlon-dependent selectlo
2. Is surveying galaxies with tidal ahgnment

.will have biased RSD measurements




Estimated Polarization
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Huterer, Kirkby et al. 2015
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Figure 2. Constraints on the growth of density fluctuations in the Universe with errors projected from
a future survey designed with DESI specifications. The curves show the derivative of the logarithmic
growth with respect to the logarithmic scale factor — a quantity readily measured from the clustering
of galaxies in redshift space — as a function of redshift. We show theory predictions for the ACDM model,
as well as for two modified-gravity models: the Dvali-Gabadadze-Porrati braneworld model [3] and the f(R)
modification to the Einstein action [4]. Because growth in the f(R) models is generically scale-dependent,
we show predictions at two wavenumbers, k = 0.02h Mpc™" and k = 0.1 A Mpc~'. LSST projects to impose
constraints of similar excellent quality on the growth function D(a).



