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COMPOSITION OF THE COSMOS
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The fate of the Universe
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Mass warps space-time and
alters the path of light
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Gravitational lensing
distorts the shapes of galaxies
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Different DE causes different shear
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Cosmic shear is a small signal

‘Cosmic,
Shear

Eobserved ~ €intrinsic + Y

Lawrence Livermore National Laboratory &



Small signal relative to shape noise

Thus need many galaxies
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Cosmic shear signal
of order ellipticity of Earth
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Shape noise (intrinsic galaxy
properties) is only part of the
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Technical challenges

= Statistical model

= Understand intrinsic galaxy properties to avoid
bias

= How to infer billions of correlated parameters
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Technical challenges

= Statistical model
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Statistical framework summary
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Technical challenges

= Understand intrinsic galaxy properties to avoid

bias
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Dirichlet Process

wp ~N(0,a,), ap~ Gla,lA),

Bl

Wn G

galaxies ng

G ~ DP(A, Gy)

Go

Lawrence Livermore National Laboratory



Dirichlet Process
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Dirichlet Process:
Learning (Clustering) as you go
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Dirichlet Process:
Learning (Clustering) as you go
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Dirichlet Process:
Learning (Clustering) as you go
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Dirichlet Process:
Learning (Clustering) as you go
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Dirichlet Process:
Learning (Clustering) as you go
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Listening to the data

Pr(c, = cilc_pn,wn,a, X)

N_'n,, Pr(dnlacw X)
Ve #n 26)
Pr(c, # ¢Vl # njc_p,wp, X) =
bA o(a) da,

(27)

Lawrence Livermore National Laboratory 2z b



Toy Model
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Two models: Canonical and DP
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Both methods comparable
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Dirichlet Process recognizes more
than one type of galaxy
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Because DP learned about galaxies
it made more precise measurement

Bimodal Pr(e™)
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Looking to the future.
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Combining observations from
multiple probes
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