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Main goals
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Non-Linearities come into play

Baumann, Nicolis, Senatore, Zaldarriaga 2012: effective field theory approach

ONL = O, 4 F20% 4 ... +7V?6L + ... “counterterms”’

should be treated as nuisance parameters



Our pipeline in a nutshell 3
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Schmittfull,Viah, McDonald (2016)
Ill. CLASS-PT + Montepython Simonovic, Zaldarriaga et al. (2017)

|) User friendly & works out-of-the box
2) Easy scales with # of parameters

3) No hard coding ! 2004.10007

https://github.com/Michalychforever/CLASS-PT



https://github.com/Michalychforever/CLASS-PT

Applications of our pipeline

high-res. N-body forecast for
mocks BOSS data DESI/Euclid



Results

Large N-body sims ~ 600 (Gpc/h)*

http://www-utap.phys.s.u-tokyo.ac.jp/~nishimichi/data/PTchallenge/

w/ M.Takada, T. Nishimichi
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=100x BOSS = 10x DESI

best fit @kmax=0.12 h/Mpc, z=0.61

True cosmology recovered with ~0.1% accuracy

1%
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Reanalysis of the BOSS data (LCDM) 6
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Easy to include

see Oliver Philcox’s talk
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beyond-SM !
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Combining with Planck: EDE
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FIG. 1. Fraction of the cosmic energy density in the EDE
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field as a function of redshift, for the parameters in Eq. (7).

V=V (1-cos(¢/f)" , Vo=m’f>.
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The future 9
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Forecast for Euclid/DESI - like survey 10

1907.06666 w/ A. Chudaykin

What if you gave me the data right now!

% MCMC using the same pipeline w/ full non-linear model
% Marginalize over all necessary nuisance params

Y Same data cuts as we use how
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Summary

LSS (full-shape) is a powerful probe

PT is robust & precise, better than 0.1%

BOSS rivals Planck for HO and Omegam

Cosmology similar or better than Planck with
DESI/Euclid

Detecting neutrino masses @5sigma

Ask me about the covariance matrices !

|2



Thanks!
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BAO and IR resum

mation 3
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NO fitting parameters!

Same procedure for all tracers!

Crocce, Scoccimarro (2007)
Senatore, Zaldarriaga (2014)

Baldauf, Mirbabayi, Simonovic, Zaldarriaga (2015)
Blas, Garny, MI, Sibiryakov (2016)



Non-Linearities come into play

=

Baumann, Nicolis, Senatore, Zaldarriaga 2012: effctie Id tory proach
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Blinded challenge

% Large N-body sims ~ 600 (Gpc/h)?
=100x BOSS = [0x DESI

% BOSS-like galaxies

% 3 unknown parameters: (€1, Hp, As)

% Given: redshift space P(k)
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Combining with Planck
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Covariance matrices

% Covariance matrices: accurate parameter estimation
with few mocks or without them!
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Philcox, MI, Zaldarriaga, Simonovic, Schmittfull



Covariance matrices |15

% Covariance matrices: accurate parameter estimation
with few mocks or without them!

B full BOSS, Patchy mocks

B full BOSS, Analytic PT covariances
B Planck 18

Wadekar, Scoccimarro, 1910.029 14
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see Jay Wadekar's talk
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