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3D LSS data

Credit: SDSS
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Confluence wiki page
https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=195857648

Contributors: Franz Elsner, Jean-Eric Campagne, Benjamin Joachimi, Thomas Kitching,
Francois Lanusse, Boris Leistedt, Jason McEwen, Hiranya Peiris, Will Percival,

Layne Price, Anze Slosar, Edo van Uitert, . . .
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Scope

DESC SRM task LSS4.1: Robust 3D pixelizations and transforms
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Goals, challenges and uses

Why 3D?

Extract more information

Fewer approximations

Filtering (e.g. non-linear scales)

Build spatial-spectral representations (e.g. wavelets)

Challenges

Fast transforms for data and theory

3D pixelisations

Masks, selection effects, covariances, systematics

Uses

Cosmic shear

Galaxy clustering

Joint probes

. . .
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What is 3D?

Everything that is not redshift tomography!

Fourier-Bessel basis:
j`(kr) Y`m(θ, ϕ)

Fourier-Laguerre basis:
(introducted by Leistedt & McEwen 2012; arXiv:1205.0792)

Kn(r) Y`m(θ, ϕ)
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Connecting Fourier-Bessel and Fourier-Laguerre

Connect Fourier-Bessel and Fourier-Laguerre via

J`np ∝
∫ ∞

0
dr r2 j`(k`pr) Kn(r)

Difficult numerical problem (require accurate computation up to high orders)

Analytic expression in terms of hypergeometric functions (Leistedt & McEwen 2012)

Studied extensively by Jean-Eric Campagne (LagSHT)

Limber expansion

Discrete Fourier Bessel transforms

Clenshaw-Curtis quadrature

Chebyshev transform with use of Discrete Cosine Fourier Transform
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Connecting Fourier-Bessel and Fourier-Laguerre

Credit: Jean-Eric Campagne
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Codes
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Uber3D code
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SLAC DESC hack in March
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Oxford DESC hack

Credit: Francois Lanusse
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BASP workshop 2017

Dedicated LSST informatics and statistics session organised by Tim Eifler.

http://www.baspfrontiers.org/
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