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 Large-scale structure as a cosmological probe
» Beyond Gaussianity: higher-point statistics
 Tree-level 3-point function from LPT
* Modeling systematics

e Summary and future work



Large-scale Structure

200 Systematics:

Time evolution of matter distribution
(nonlinearity)

150 |
\ Galaxy bias

Redshift-space distortions

100

50

0 50 100 150 200 Y w1 w0
k [h/Mpc]



Large-scale Structure

200 Systematics:

Time evolution of matter distribution
(nonlinearity)

150 |
\ Galaxy bias

Redshift-space distortions

100

50

0 50 100 150 200 Y w1 w0
k [h/Mpc]



| arge-scale Structure

200 Systematics:

e Time evolution of matter distribution
(nonlinearity)

150
« Galaxy bias

* Redshift-space distortions

100

50

0 50 100 150 200




| arge-scale Structure

200 Systematics:

e Time evolution of matter distribution
(nonlinearity)

150
« Galaxy bias

* Redshift-space distortions

100

— 10°
20 )
o
10°
Initial P(k)
10' } — Dark matter
— Galaxies
0 . — Galaxies, redshift space
0 Il Il Il
0 50 100 150 200 1000 1072 107 10° 10

k [h/Mpc]



3-point Statistics
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Modeling the 3-point correlation function

Lagrangian Perturbation Theory
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Modeling the 3-point correlation function

Zel'dovich Approx:
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Modeling systematics

Redshift-space distortions:

i -
aH

n

Ss=X+

Galaxy bias:

S, (¥)=b,8,, (%) + %2(5% () -0)

(2 (+)

4y
2

n
A

'Ol o

F

(1+6.(%,7))d’s =(1+6_(%,7))d’%



C7°1’I"27“304

Modeling systematics

/\
n
5 A

Z Z Z fE/QAﬁ,Znng(blab%f)x)

b= Om-—lnl No=— =0

X & (r1)€,, (r2)Pe(cos ar) + (2 cyclic)

'Ol o

F




Modeling systematics
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Modeling systematics
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Real Space Model
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Redshift Space Model
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Summary and future work

 Usual 2-point statistics of galaxies do not capture full cosmological
information

* LPT approach to modeling 3-point correlation function

 Galaxy bias and RSD can be included in contiguration-space
model

» Test against N-body simulations on various scales / in different
triangular configurations

* Possibilities for extending model beyond tree-level PT, including
fingers of god, etc, for better agreement on small scales
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