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Outline

» Large-scale structure as a cosmological probe

« Beyond Gaussian statistics:

— Log and Gaussianization transform
— Higher-point statistics

« Summary and future work



Large-Scale Structure
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Systematics:

« Time evolution of matter
distribution (nonlinearity)

« Galaxy bias

* Redshift-space distortions
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Gaussianization transform
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Decoupling Clustering and Tracer Bias
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Decoupling Clustering and Tracer Bias
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Decoupling Clustering and Tracer Bias
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Decoupling Clustering and Tracer Bias
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Higher-point statistics
C(r1,m2,13) = (0(x1)0(x2)d(x3))

(6(k1)0(k2)6(k3)) = (2m)2 B(ky, ko, k3)op (ky + ko + k3)
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Galaxy 3-point correlation

function/bispectrum contains
information about:
150§

« Galaxy bias

* Primordial non-Gaussianity/

100 & . .
X, inflation

« Growth of structure/gravity
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3-point Correlation Function

Lagrangian Perturbation Theory:
(1) =q+ ¥(q,71).
W(g7) =¥ (g7)+¥®(gr)+- -

Real space result:

34

((r1,72,13) = D* (2158(7“1)58(7“3) — cos 031 (& ()& (rs) + &1 (r1)€1 (1))

2
+ o7 (14 3cos2031) & ()€ (rs) + 2 cyclic) .

RSD and (nonlocal) bias:

s = x(q) + £(U(q) - ) %Ax@:max@+%w%x@—&>

b2

+ 2 (520, 1) — (7))
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Results: Dark Matter
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C(ry.r9.010)

Results: Biased tracers
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Summary & Future Work

Usual 2-point statistics of the matter density field do not
capture the full cosmological information

Log/gaussianization transform accesses non-Gaussian
information in galaxy density fields:
— Decouples clustering information and tracer bias

— May not be as effective in redshift space

Higher-point statistics also access non-Gaussian information
— Bias and RSD must be included in analytic models

— Will test configuration-space model against N-body simulations

— Possibilities for extending model beyond tree-level PT, including
Fingers of God, etc
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