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o \Why?
o LCDM says it
o it is annoying for inflation
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GR and Radiation effects are degenerate in time and in
momentum space with PNG!
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o \Why?
o LCDM says it
o it is annoying for inflation

e How?
o Computation is too hard...
o SIMULATION!
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Inflation

Simulation pipeline

Inflaton ¢

some other fancy field
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Inflation

Simulation pipeline

Primordial Einstein/ N-body IC gevolution Observed number count
IC Boltzmann
Linear .
C(il?) - Gaussian or NG - NL evolution
ﬁ
Gau(;srsmn light cone
NG ray tracing

PNG




Inflation

Simulation pipeline

Prlmordlal Einstein/ N-body IC gevolution Observed number count
Boltzmann
C ) Linear Gauss NG NL evolut
- GAUSSIAN OF evolution >
ﬁ
Gaussmn light cone
PNG NG ray tracing
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IMPORTANT: Gauge invariance!




Inflation

Simulation pipeline

Primordial Einstein/ N-body IC gevolution Observed number count
IC Boltzmann
C(w) Gaussian or NG NL evolution a7
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MonofonIC+2LPT gevolution
2nd-order relativistic relativistic
perturbation theory N-body
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2nd-order Newtonian Newtonian
perturbation theory N-body




Results

L I 14444

Nyquist

1075 =

I
iy I _f
| I
M
1

—— 2=[055,065] R —— 2=[0.95125] X\
—f= &'=[0.55,0.65] N —+— &= [1.80,1.70]
—— 2 =0.70,0.90] —— %= [1.75,2.25]

10—8 |
Nonlinear GR/Rad effects S e O ~ {epapr )
5} ; :
affect the power spectrum! & 02| - (cpmpen 1)
z=2: 1-10% effect &=
2. s
E10
Q
& 4
10 10" 102



Results

Simulation is
nice but theory is
better
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Redshift bins
GR up to H*/k*

Radiation up to #*/k*
Projection effects up to # /k

Angular bispectrum calculation
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Angular bispectrum calculation

Redshift bins by = = [dridrhdry W (ry, v )W (ry, mh) W (rs, 7))
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Angular bispectrum calculation

Redshift bins by = = [dridrhdry W (ry, v )W (ry, mh) W (rs, 7))
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Angular bispectrum calculation
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Angular bispectrum calculation

Redshift bins

GR up to H*/k*

Radiation up to #*/k*
Projection effects up to H/k
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Angular bispectrum calculation

Redshift bins

GR up to H*/k*

Radiation up to #*/k*
Projection effects up to # /k
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Angular bispectrum calculation

Redshift bins
GR up to H*/k* GR © 1GR Rad . pRad
Radiation up to #*/k* boim = by, and by, = by,

Projection effects up to H/k

Come back soon for the results, we
are on it




GR effects are cool
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e We have an accurate
numerical model thanks ¢
simulation
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Theory is hard as expected ©






