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Analysis of the BOSS/SDSS data

¥We are now ready to analyze the data.

¥10 'EFT parametersO+ 6 cosmological parameteis!fdC DM

¥10 "EFT parametersO is analytic
¥cosmological parameters is not.

¥A grid for 30 cosmological parameters and bx the ot

ner 3

¥Approximate the dependence on all of them by a Tay
¥Direct evaluation

¥Run an MCMC, giving ample physically-motivated priors to

or expansion

the coefbcients.

¥We need to know ourkax  : comparing our results with simulations, using all th

simulations that SDSS uses.

¥on sims, 3 bias coefbcients seem not to play a role: dropped for the moment



Exact Marginalization

¥Dependence on the bias coefpcients is quasi-linear: lots of tricks to do:

¥For 5 biases, Linear dependence:

Py grrofrss (k, b Zf@ )Pr. 5rTofLss, i (k) =

Qin, ¢, EFTofLSS, i (k , bNG) indep, £, EFTofL.SS (k : bNG)

¥Since we do not care of their numerical value, we can exactly marginalize over th

ﬁ(g) _ 6—%ZM(P£, EFTofLss (k,0)— Pe, Data(k)) M,(k k) (P, grromss (K ,0) =P, Data(K'))

— »Cmarg(gNG) — /d5bG ‘C(EGa ENG) —

/ d5bG e sz ba,i *Mquad,ij (PEFT,Pdata; bNG) bc J—|—Z Miin i+ ba,j+Mindep. — 1 e 1Mhn 9 ]\4(1_118@”‘7 Min,;+-..
det (Mquad)

— function(97 gNG, data)

¥Obtain a likelihood function only with 3 EFT-parameters



Window function

¥Contrary to former astro-inspired models, the EFTofLSS is arbitrary accurate Alslc
but when it fails, it faildig time

¥This creates difbculties in applying the survey window-function. It is also waste o
¥Normally
FFTlog
P(k) "% &) = V0 =Que(nautr) — P (k)

¥Since we have difbculties in doing FFTlog due to bad UV-behavior of EFT, we do
directly in Fourier space:

#gvaﬁ) — /dk’ W(/{, k/)gyg/ . Pg/(k/) with W(/C, k’)g’g/ — /dS jg(kS) Qg’g/(S

¥computationally doable: one FFTlog for egch

¥Substitute in Likelihood and debne the new masked Covariance (once forever):
log (5(5)> = Piidomss © C' - Phptomes = D Perrofss @ PEFTofLSS

¥So0, we can evaluate tlhdal modelat each MCMC step.



F|ber CO”|S|OnS Hahn, Scoccimarret al2016

¥The Effect of Fiber Collisions can bessentially exactlyincluded on the model powe

spectrum by adding a suitable®Pp . . (k) and the addition of some
stochastic biases.

¥We implement the procedure ofiahn, Scoccimarret al2016
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¥Ultimately, the shift is about 2% o\ ¢



Taylor Expansion

¥Since we are interested only on parameters close to the best bt point, up to cubic

PEFT(kT, , Q) = PEFT(k, b, Qref) iy PEFT(k: D, ) (0 — $des ) +
<)
e ﬁret 1
TR PEFTU/‘T: b: Q) (Q o Qref) (Q o Qref) T
' rcf
¥Accurately reproducing th20 4 a( region: extremely accurate
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Power Spectrum In Simulations



Challenge Boxes

¥Challenge boxes are good-quality N-body simulations of BOSS volume, populate

4 HODOs, 16-times SDSS volt

¥Fit two/three multipoles

. m H01 t)_l.

¥Theory systematic error (bias):

¥We measureAq,

¥very small up to
Kmax = 0.20h Mpc' *

¥Errors decrease like

AA, " K20
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Challenge Boxes

¥Challenge boxes are good-quality N-body simulations of BOSS volume, populate

4 HODOs, 16-times SDSS volul

¥Fit two/three multipoles

. m H01 t)_l.

¥Theory systematic error (bias):

¥We measureAq,

¥very small up to
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¥Errors decrease like
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Challenge Boxes

~ O

-We get the right cosmology

-We measure ~all biases

-~All degeneracies are broken
-This allows us to help infer

the galaxy formation mechanism
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Challenge Boxes
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¥Best bt model:
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¥Dynamics
¥approximate gravity solve
¥Observational effects
¥window function
¥redshift selection

¥Pber collisions

¥Negligible systematic error

Patchy Boxes
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¥BAO-scale (sound horizon) and relative amplitudd ,,,h* & ! ,,,h ™%

¥Linear monopole and quadrupole

2

and Keq ! ! mh?
kmax

orAlme) & pyfA Kmed 1oyl MIAKma)  where  Alma) t A
¥So, this allows us to solve for all the four variables:

¥In particular Pyq o ! BfAYK™) | tﬁASkgq " RBAg! mh? EK @

#  anticorrelation of (A& by), (As&h), (! , &h) @
¥Additional information comes further from hexadecapole, |
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