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AMotivation: Cosmology with the Power Spectrum

ARSD
A Redshiftevolution

AMotivation: Spherical FourieBessel (SFB) vs. Fourier
Alntuition for the SFB power spectrum

AMeasuring SFB modes

AResultsRoman, SPHERE)Euclidlike



Motivation: RomanSPHEREkuclid, PFS,
59{ L2 X

AGalaxy surveys bridge the gap between-@ashift supernovadaand
high-redshift CMB measurements. (e.g. BAO)

ARedshiftspace distortions (RSD) probe the growth of structure over
cosmic time® Tests for modified gravity.

ALarge scales especially important for A@aussianity



Redshiftspace distortions | Kaiser effect

Coherent flow of galaxies towards
overdensitiedeads toincreased
clusteringalong the line of sight
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_dshif{space distortions Il: fingers of God

Stochastic motions of galaxies lead to
. a suppressiorof clustering along line
T of-sight direction.

O Smallscale suppression of power.

v 3
9
42049259() O,

Real space Redshift space

w€e 0
CfA2 Redshift Survey N

Henry S. Grasshorn Gebhardt, JPL/Caltech



Homogeneity and-setkepy with Redshift
space Distortions (RSD)
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Homoegeneity and-lsetrepy with Redshift
space Distortions (RSD)
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Homoegeneity and-lsetrepy with Redshift
space Distortions (RSD)
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Yamamoto to the rescue: Great for small
angles!

AChoose one LOS per galaxy pair.

APerturbative expansion for
modeling.

ASuboptimal for the largest
angles, because RSD can cancel.

(Figure fromBeutler Castorina, Zhang 2019)



Redshiftevolution: Our padightconeisnot homogeneous.




What to do?

Back to Basics: Choose a coordinate system
that Is better suited for the fixed position of
the observer than a Cartesian.



Laplacian eigenfunctions: "Qip ‘Q"QPp

Cartesian Coordinates: Spherical Coordinates:
Wp) Q P "Tp) Q) G, 1H
Fourier transform: Spherical FourieBessel transform:
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SFB power spectrum
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The SFB power spectrum is ideally suited to
deep and wide galaxy surveys

ANatural separation between angular and radial coordinates

AlIndividual line of sights for each galaxy
A Maximal information from RSD

AAIl wideangle effects
ARedshiftevolution (e.g., growth of the nelinear power spectrum)

ANearly diagonal covariance matrix
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Scaledependent
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Linear Kaiser effect
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The SFB power spectruip, (hQ
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