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Perturbation Theory o Large-Scale Structure

DCII‘I( mClH'eI‘: eCIUG ﬁOI’)S Of mOﬁOHS See review by Bernardeau, Colombi, Gaztanaga, Scoccimarro 01

Variables

pl,a) = pla)(1 +6(x,a)) |

Velocity [vi (m7 a) ]
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| Perturbation Theory o Large-Scale Structure

DCII’I( mClH'eI’: eCIUG ﬁOI’)S Of mOﬁOHS See review by Bernardeau, Colombi, Gaztanaga, Scoccimarro 01

[&% — SHQchs }

0+ %&;((1 +8)v') =0

i TR W
[U + Hv" + EUJ (9]'?) + 5(92(1) = 0} Momentum conservation

plx,a) = pla)(1+i(z;a))

v (z, a)
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Perturbation Theory o+ Large-Scale Structure

DCM‘I( mClH'eI‘: POWGI’ SpeCfrum See review by Bernardeau, Colombi, Gaztanaga, Scoccimarro 01
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Perturbation Theory o Large-Scale Structure

DCII‘I( mClH'eI‘: POWGI’ SpeCfrum See review by Bernardeau, Colombi, Gaztanaga, Scoccimarro 01

52 — SHQQmﬁ (0(k,a)6(K',a)) = (27)°6p (k + k') P (K, )

5+%&«1+®w)=0

. . T |
'+ Hv' + =1/ 0;v" 4+ -0, =0
a a

Pmm(ka a) = QQPH(:ZC)
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Perturbation Theory o Large-Scale Structure

Dark matter: One-loop Power Spectrum See review by Bernardeau, Colombi, Gaztanaga, Scoccimarro 01
q a4
0°P = §H29m5 —»—0150—>—+! —»—(:’*\::o—>—+ —1—0)150»—]
1 | a
d + —&-((1 +§)v') =0
(P11) (P22) (P13)

1
0t + Ho' + vjé’v 4 (9<I>—0
Py =2 [ d®q[Fy(k —q,q)] Pll(‘k q|)P11(q)

Pz =6

\\

d*qF3(k, q, —q) Pi1(k) Pi1(q),

Prm(k,a) = a® Py (k) + a*Pys_13(k)
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Perturbation Theory o Large-Scale Structure

Dark matter: One-loop Power Spectrum

3 /_
82@ — iHQQm(s —>—.———1£———.—>— - ! —P—C:: : /:._,_ I, _i_._)__ls___ ]
. 1 . q
0 + —&;((1 +)v*) =0

| (Pu) (P) (Pis)
U + HU I v%‘? U L (9 d = () But divergent integrals !

Py =2 | dq[Fa(k —q,q)]" Pu(/k —q|)Pi1(q)

P13 =6 [ d*qF3(k,q,—q)Pi1(k)Pi1(q),

\\

A Early regularisation:
P k a) = a2 P k + a P e k') Scoccimarro & Friedman, Jain & Bertschinger 96
mm ( ) ) i 22—13 g

Bernardeau, Crocce, Scoccimarro, Pietroni, Valageas 06-08
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Perturbation Theory o Large-Scale Structure

Dark matter: equations of motions

a%»:gﬂ%%ﬁ [5@95@@9+@@9]

5+%&«1+®w)=0

. . T |
'+ Hv' + =1/ 0;v" 4+ -0, =0
a a

5(k) if k< A1 ~ kNI,

0 otherwise

Pmm(ka a) — a2P11(k) + G4P22_13(k') 5g(k:) — {
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Effective Field Theory o+ Large-Scale Structure

DCII’I( mClH'eI’: equah.ons Of mOﬁOHS Baumann, Nicolis, Senatore, Zaldarriaga 10

Carrasco, Hertzberg, Senatore 12

Coarse-graining

3
020, = SH 0y ) = aue) + / ]
N |
0¢ + aa@((l + &¢)vy) =0 /

. : | : 1 1 1 -
”UZ - HU% —p Evjﬁjvz -+ aazq)g = [87, (_8]_7_7,]) J

a P

o(k) ifk<A '~k
Pmm(k',a,) = CLQPn(k) + a4P22_13(k') 5@(’6) _ { ( ) NL

0 otherwise



GDR CoPhy

Effective Field Theory o+ Large-Scale Structure

DCII’I( mClH'eI’: equah.ons Of mOﬁOHS Baumann, Nicolis, Senatore, Zaldarriaga 10

Carrasco, Hertzberg, Senatore 12

Coarse-graining

OBy = H, RCECE / ]
: 1 ;
0¢ + aa’t((l + 55)1}6) =0 / leads to a

: T S | 1 1 »
fUZ = HU% - —Ujajvz + —0;®, = [az <—8j’7'7’]) J
a a a Y )

for the long-distance fluid

Prm(k,a) = a® P11 (k) + a* Pys_13(k)
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Effective Field Theory o+ Large-Scale Structure

DCH’I( mClH'eI’: equah.ons Of mOﬁOHS Baumann, Nicolis, Senatore, Zaldarriaga 10

Carrasco, Hertzberg, Senatore 12

Coarse-graining

3
020, = SH0, ) = e +/ ]
| |
0¢ + aa@((l + &¢)vy) =0 /

i I N R | 1 1 Iy O?
vy + Hvuy + gvjajvg -+ ;81'(1)@ = [82 (—8]'7' ]) ~ cg(a)—de I \J

a P

Prm(k,a) = a® P11 (k) + a* Pys_13(k)
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Effective Field Theory o+ Large-Scale Structure

Dark matter: one-loop power spectrum Baumann, Nicolis, Senatore, Zaldarriaga 10

Carrasco, Hertzberg, Senatore 12

Coarse-graining

OBy = H, RCECE / ]
; 1 .
0¢ + aa@((l + &¢)vy) =0 /

i I N R | 1 1 Iy O?
vy + Hvuy + gvjajvg -+ ;81'(1)@ = [82 (—8]'7' ]) ~ cg(a)—de I \J

a P

2 : .
Pajer, Zaldarriaga 13
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Effective Field Theory o+ Large-Scale Structure

Galaxy: expansions in fluctuations ... McDonald, & Roy, 06, 10

Senatore 14
Mirbabayi, Schmidt, Zaldarriaga 14

> EFT expansion of galaxy overdensity:

5,(z, ) = F([aiaqu(m, r), 8v; (=, Tﬂ, 0,0; /K3y, €ij (2, 7). cn(7)
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Effective Field Theory o+ Large-Scale Structure

Galaxy: expansions in fluctuations ... McDonald, & Roy, 06, 10

Senatore 14
Mirbabayi, Schmidt, Zaldarriaga 14

> EFT expansion of galaxy overdensity:

5,(z, ) = F([aiaqu(m, r), 8v; (=, Tﬂ, 0,0; /K3y, €ij (2, 7). cn(7)

\

- Invariant under Galilean transformations

r— 1z =x+ n(71)

) : ) 1 Weinberg adiabatic mode 03
[ v v _l_ X J Kehagias & Riotto, Peloso & Pietroni 13
Creminelli, Gleyzes, Norefia, SimonoviC, Vernizzi 13, 14




GDR CoPhy

Effective Field Theory o+ Large-Scale Structure

Galaxy: expansions in fluctuations McDonald, & Roy, 06, 10

. . Senatore 14
& deI‘IVCI h VES ... Mirbabayi, Schmidt, Zaldarriaga 14

> EFT expansion of galaxy overdensity:

Sg(,7) = F(8:0;0(=, 7), dyv; (a T),[aiaj /kﬁ} cij(@,7), en(7))
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Effective Field Theory o+ Large-Scale Structure

Galaxy: expansions in fluctuations McDonald, & Roy, 06, 10

. . Senatore 14
& der’Vd hves + SfOCh L Mirbabayi, Schmidt, Zaldarriaga 14

> EFT expansion of galaxy overdensity:

5(z, T) = F(aiaqu(w, ), 8v; (@, 7), 89; /kﬁ,[@j fow, Tﬂ, cn(f))




GDR CoPhy

Effective Field Theory o+ Large-Scale Structure

Galaxy: expansions in fluctuations McDonald, & Roy, 06, 10

. . . Senatore 14
& der’Vd hves + SfOCh + hme' o Mirbabayi, Schmidt, Zaldarriaga 14

> EFT expansion of galaxy overdensity:

Og(,7T) = F(@:aﬂ(wﬁ)a5’z'vj(51377),3z'3j/k1%4,Eij(waT),M)
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Effective Field Theory o+ Large-Scale Structure

Galaxy: expansions in fluctuations
& derivatives + stoch + time non-locality?

> EFT expansion of galaxy overdensity:
O0g(x, T) = F(aiaj¢(w77)a8ivj(ma7-)78iaj/k1%/[aEij(waT)aCn(T))

> Up to 4" order, can be written as a sum of
D’Amico, Donath, Lewandowski, Senatore, PZ 22b

ee also:

Desjacques, Jeong, Schmidt 16

59 (,’]37 ’T) — Z bl (7-) O’L (m7 ,7-) Eggemeier, Scoccimarro, Smith 19
()
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Effective Field Theory o+ Large-Scale Structure

Galaxy:
& one-loop power spectrum

> (local-in-time) of galaxy overdensity:

dg(,7) = F(9:0,0(, 7)) dhv; (w, 7), 0,0, /Ky 55w, 7)o (7))

(5g ) 01@

b el
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Effective Field Theory o+ Large-Scale Structure

Galaxy:
& one-loop power spectrum

> (local-in-time) of galaxy overdensity:

dg(,7) = F(9:0,0(, 7)) dhv; (w, 7), 0,0, /Ky 55w, 7)o (7))

8y D|c10°¢|= b6

0g O 02:6‘2gb}3‘2gb] = by§?
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Effective Field Theory o+ Large-Scale Structure

Galaxy:
& one-loop power spectrum

> (local-in-time) of galaxy overdensity:

dg(,7) = F(9:0,0(, 7)) dhv; (w, 7), 0,0, /Ky 55w, 7)o (7))

5, Dlc102¢|= b18 D by (60 + 6@ + 5@ 4 ¢2 ;’2 51
NL

0g O CQES‘ngIﬁng] = by§?
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Effective Field Theory o+ Large-Scale Structure

Galaxy:
& one-loop power spectrum

> (local-in-time) of galaxy overdensity:

dg(,7) = F(9:0,0(, 7)) dhv; (w, 7), 0,0, /Ky 55w, 7)o (7))

5g D1c10%¢|= b16 D by (61 + 62 4 §@)) 4 2 ;’2 51
NL

2
[<5g5g> > b2 (Pr1(k) + (6@6P) 4+ 2(6We®)Y) 4 2b¢2 Pll(k)}

0g O CQES‘quI@qu] = by§?
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Effective Field Theory o+ Large-Scale Structure

Galaxy:
& one-loop power spectrum

> (local-in-time) of galaxy overdensity:

dg(,7) = F(9:0,0(, 7)) dhv; (w, 7), 0,0, /Ky 55w, 7)o (7))

5g D1c10%¢|= b16 D by (61 + 62 4 §@)) 4 2 ;’2 51
NL

2
[<5g5g> > b2 (Pr1(k) + (6@6P) 4+ 2(6We®)Y) 4 2b¢2 Pll(k)}

§g D 026‘2q5182¢] = 362 D by(62)?)
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Effective Field Theory o+ Large-Scale Structure

Galaxy:
& one-loop power spectrum

> (local-in-time) of galaxy overdensity:

dg(,7) = F(0:0;0(,7), 050, (@, 7), 8:; /Iy, €ij (@, 7). en(T)

5g D1c10%¢|= b16 D by (61 + 62 4 §@)) 4 2 /g 51
NL

2
[<5g59> > b2 (Pr1(k) + (6@6P) 4+ 2(6We®)Y) 4 2b¢2 Pll(k)}

§g D CQaQ(z)Ia?qs] bad? O by (6%)?)
[<5 5q) O 2b1ba (§)62) + b2 <5252>J







Effective Field Theory o+ Large-Scale Structure

Redshift-space distortions
—x 4 (— -3
s=2 (52

> Comoving coordinates relation real space to redshift space:

> Density relation real space to redshift space:

| T ik ot WX
(Sh,,'r'(k) — 5/z(k) . Z n_' / (13.’7; e k-x (—’Lkz 7_‘“‘) (1 + (Sh)

n=1

> Expansion up to products of 4 fields:
357 _ ; :
Opp, =0 — —0; ((1 4 6,)0°) + —0,0:((1 + 6,)v*!
B =R = ((1 4 0n)v”) (a2 (14 0p)v™0")
8 3ia o
L, 2 =0, 0550105, (VPu v ™) . .,

HG Q""a v. v‘ -
—0; (()L',, O;.((1 + ) v"*v"™v'e) +
3 Y1V 3(( / ) ) 4'((1]{)4

a=1 ~

~ 3l(aH)
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Effective Field Theory o+ Large-Scale Structure

Redshift-space distortions: more renormalization

> Counterterms are added such that products of local operators
have the correct properties under Galilean transformations ...

\

(wilr = lr+x
V'l g = [V | + [v]rX? + [V ]RX + X*X
J

S

ghvi]R — [6n0"]R + [On]RX
51505k
({)LOJ((]. = (5h

5159 '

brn = 00— =0, (1 +[dn)v7) +

" h L T a(( h) ' 2((1]‘[)2
8  2ia '5.y16 9,17 1

Ha:l (9ilaigai3ai4 {l;ls/l)"'(ifl)l?'/l)‘z%j +...

H6 ;'ia‘ ). & 14,15 5,16
00,05 (1 + oo o) + =ty

a=1 "~

 3l(aH)?
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Game |

Power spectrum of galaxies in redshift at one-loop

Perko, Senatore, Jennings, Wechsler 16
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Game i

Bispectrum of galaxies in redshift at one-loop

D’Amico, Donath, Lewandowski, Senatore, PZ 22b
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kP(k) [Mpc/h]?
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Analysis pipeline o

PyBiRd: Python code for Biased tracers in Redshift space

> Evaluates EFT correlators in cosmological inference setup
> for a all-in-one analysis
> Stand-alone tool: can be plugged to any Boltzmann code
> Publicly avaible at: https://github.com/pierrexyz/pybird

2000 1 1001

L 50
4 <

1500 = o
=

10001 & 07
(V)

W —100-

5001 —150-

0.1 0.2 0.3 50 100 150 200

k [h/Mpc]. S [Mpc/h]


https://github.com/pierrexyz/pybird
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Analysis pipeline o

PyBiRd: Python code for Biased tracers in Redshift space

> Evaluates EFT correlators in cosmological inference setup
> for a all-in-one analysis
> Stand-alone tool: can be plugged to any Boltzmann code
> Publicly avaible at: https://github.com/pierrexyz/pybird
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Pipeline validation

Scale cut from governing scales
D’Amico, Senatore, PZ 21

\ O_Sﬁg;tta PZ, D’Amico, Senatore, Zhao, Cai 21
2 0.02 1 - POQL
T ||— =
~\
B k>< b =00hMpe™, BP0 =0.85nMpe
000 | | keBOSS — BTh MpC_l, keBOSS — 0.25h MpC_lj.
A, 0.1
T | e
k4
0.0 Oil 0i2 |P2L| e Zbl(c”f' 4b1 23 Cr 6:“’ )/.L k4 P]-]-(k)
k [h/Mpc] R
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Pipeline validation

Scale cut from governing scales

w— (.20 -

0.20 NNLO

T T T T
0.66 068 0.70 0.72
h

2.5 3.0 3.5
In10%%A;

— 0.23 - -

T T T T
0.7 08 09 10 11 1.2
Ns

0.23 NNLO

T T T
030 034 038
Qm

T T T T
0.66 0.68 0.70 0.72
h

T

T T T T T
07 08 09 10 11 1.2
Ns

+ 0.25 NNLO

T T T T
0.66 0.68 0.70 0.72
h

T T

T T T T
07 08 09 10 11 1.2
Ns

Ogys <

D’Amico, Senatore, PZ 21
PZ, D’Amico, Senatore, Zhao, Cai 21

1 data
3 Ostat

| Por,| ~

1
—b
i

(crab1 + crou?)
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D’Amico, Gleyzes, Kokron, Markovic, Senatore, PZ, Beutler, Gil-Marin 19
Colas, D’Amico, Senatore, PZ, Beutler 19

| P i p e I i n e vq I i d d 'I'i o n Nishimichi, D’Amico, Ivanov, Senatore, Simonovic, Takada, Zaldarriaga, PZ 20

PZ, D’Amico, Senatore, Zhao, Cai 21
Tests against simulations

. Bl G Il A N B B ABFG D N PT

B T T T E ] 2 B &

N 4 -« - \

: Lettered challenge: \ PT challenge:
NN TN 1ABREGHD \ V, ~ 566 (Gpc/h)®
~ 3 ~
b ] b (2.5 Gpc/h) ' : V., ~ 100 V,
T T T T T vfof ~ 5.5 VBOSS 0.01 | .: E //\\

Ah/h

-0.01

L 4k : 4 -0.02 - R / \\
/
1 1 = 1

(4
£

Ah/h
gt

i 1 1 [ 1 © r . , r
E, . R S 006} 4 F - /\
-~
= o1sfh i fo) \
S ° i o 0.04 |- 4F { - o 7y
0.10 } L : . = ‘ \
= = 002} {F - / \
< 005f L [ 4 < \
o \
=) — 0.00 |- . U ——— . | . \
= 000} - s I S _ . \
T -0.05| 1k ' . S 4 T -002f 1t -
a 1 Il 1 1 I 1 Il 1 < B - - - -
1 ] T 1 14 ]
T T T T T 0'08 . - - —
o1t (B 1t ] ] /@

Ang/ns

(o N 0.04 | 4k : 41F - \
N\ ) ( , X 0.00 |- - | ] - A . /
- : i ' ] ; // \
1 I 1 1 i 1 I \ -0.04 |- | -4 F <4 [ - / i .

-0.1 0.0 0.1 -0.04 0.:)0 0.0 0.1 jl 0.0 0.1 -0.04 o_é)o -ol,02 0_60 0_60 0.;)5 0.00 0.05
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1
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sim sim
[ Ogye = max (|mean-truth| — o5, O)]

| Pipeline validation

Tests against simulations

AIn10'%A,/In101%A,

. r N G Il A N B Bl ABFG D BN PT
) + Lettered challenge: /O' sim < la_data, \
‘“'T I s 1 S |ABFRG+D Sys 3 stat
A r s Tk T (25 Gpe/h)® : ; ,

; — ——— V_~55V,_ . | ] PS analysis
W\ (a1 Y & k ~0.23 Mpc/h
0.00 £ max
SEH < o0} ' -

| \
-o. -0.02 | . - .
- . L . CF analysis
S o006} ! 1L 7 !
ors] | 1l | s~ 20 h/My
0.10 | é 0.02 ! 4L | .
0.05 | gf’ ) : /
0.00 |- P e p— v .
—-0.05 E -0.02 F B
< L L L 1
008} ' ! JF7 ! 1F ! -
0.1 . “
c & oosr : g H 8 : 1L
<:T °0 S 0.00 |- \ 4k ‘ 4k / 4
-0.1 , j : /
-0.04 | | kL 1L _ ‘

0.10 0.1 -0.1 0.0 0.1 -0.04 O.tl’JO —01.02 0.:)0 0.2)0 0.;)5 0.00 0.65
AIn10°A,/In101°A; Ang/ns AQ/Qm Ah/h AIn10%°A,/In10°A Ang/ns
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lll. Cosmological results
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=y A - . @
Consistency PS/CF ' A | ! : o

i
T
1
T
"
T
1
T
i

4
4
.

I
T

.
e
s
<+
-+
e
.
.
R
p

w35k N T { y o -+ 4 g
B | :
) ;
S 30} N -+ R s + B
5 ) })
25} " + R | + 4 R

: i

n : I s
T

+
+
+

T T T

Il
T
1

. P

s . . ;
1.2F — + v + B -
R ’// =
N\ ..\ ) /
08} - ) + + E - E
. . N R X N A . ) 2 . N N
} 4 . ¢ : . 4 t t +
r

4

Colas, D’Amico, Senatore, PZ, Beutler 19 040} t
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See also: 030 S ,
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ACDM

from BOSS 2pt: a comment on the EFT prior

Simon, PZ, Poulin, Smith 22

Consistency between independent analyses

WC prior | 0-695£0.015 || 0.132+0.012 || 2.78+0.17 0.896+0.062 || 0.322+0.019 || 0.738 +£0.048 || 0.763 +0.049

p. E + - # - *X - % - * - *X g *(
(PyBird)

EC prior 0.699+0.016 || 0.140+0.015 255 =019 0.899+0.086 || 0.335+0.023 || 0.683+0.052 (| 0.720+0.050

prior ] = e | M || = X || =Xl | — || —e— X |{ —e— X
(PyBird)

EC pI‘iOI’ 0.695+0.015 || 0.137+0.013 || 2.58+0.17 0.903+0.075 || 0.332+0.020 || 0.683+0.048 || 0.717 +£0.048
(CLASSPT)

0.67 0.710.120.14 2.5 3.0 0.850.95 0.30 035 0.7 0.8 0.7 0.8

h Wcdm In(10 IOAS) Un Qy 03 S8
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Bl cBOSS

Hl BOSS
( DM HEE Planck

from BOSS / eBOSS 2pt J

Consistency across tracers & redshifts

BOSS LRG z~ 0.5 0.7}
eBOSS QSO z~ 1.5 "
0.6}
1.0}
&
0.8}
1

03 04 0.6 0.7 0.8 1.0
Qm h 08
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from BOSS 2+3pt (P+B)

m . P D’Amico, Donath, Lewandowski, Senatore, PZ 22a
//’ Nl P+ Béloop + B;mc
I\ SR Planck Consistency across multiple observables

b -
L] L L
0.72 } 4 N
0.70 B ‘
o 0.68 B
0.66 B
064 ™~ - / ‘\‘
L L L * # . .\\
L] L L L L}
1.0 | -+ . R
J/ >l‘
09} -+ o f
- ~ /)
w
b el fe |
ol §} 1 "a | |
0.7 -+ B / / \
."" \
1 1 1 L 1 . Y A
0.30 0.34 0.38 0.65 0.70 0.7 0.8 0.9 1.0
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from BOSS 2+3pt (P+B)

D’Amico, Donath, Lewandowski, Senatore, PZ 22a

mn -l A
f - :a‘;ff'm”;m >> error reduction from P to P+B:
\ 13% on Q  18% on h 30% on O,
A . S mean + o Qm h o8
0.72 } 4 \/A\ =
. A P, 0.308 +0.012 | 0.68979912 | 0.819790:2
i | |
Bl ! _ | \ Py + By °°P + Byree | 0.311+0.010 | 0.692+0.011 | 0.794 +0.037
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ACDM

from BOSS 2+3pt (P+B)

D’Amico, Donath, Lewandowski, Senatore, PZ 22a

mn -l A
| - :a‘;ff'm”;m >> error reduction from P to P+B:
\ 13% on Q  18% on h 30% on O,
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Le mot de la fin

\>

Let's jam!

(> The LSS observational program is underway

> The EFT approach is now matured and bearing fruit

~

_J

D’Amico, Lewandowski, Senatore, PZ 22
Simon, PZ, Poulin 22

L %WMAP A

& Planck Planck . . Planck g

g 5 10 11
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& ays D
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https: / /github.com /cheng-zhao /powspec, https://github.com/bccp /nbodykit, hitps: //qithub.com /pierrexyz /fkpwin

°® °® https: / /qithub.com /cheng-zhao /FCFC
L I ke I I h O O d https: / /github.com/gilmarin /rusticoX
publicly available at https://github.com/pierrexyz /pybird

& posferior sq mplin g https: / /github.com /brinckmann /montepython public ; http://class-code.net

> Data, covariances, simulations, from BOSS /eBOSS:
- Data: BOSS LRG DR12 16 / eBOSS QSO DR16 22
- Catalogues: Reid et al. 16 / Ross et al. 20
- Covariance built from patchy /EZ mocks: Kitaura et al. 16 / Chuang et al. 15

> Measurements:
- Power spectrum and window functions from Yamamoto (FKP) estimator BOSS 2pt: PZ, D'Amico, Senatore, Zhao, Cai 21

- B’.Specm’.m from $COCCimarr° (FKP) eSﬁmcfor. BOSS 3pt: D’Amico, Donath, Lewandowski, Senatore, PZ 22a
- Correlation function from Landy & Szalay estimator eBOSS 2pt: Beutler, McDonald 22

> Likelihood: D’Amico, Gleyzes, Kokron, Markovic, Senatore, PZ, et al. 19, D’Amico, Senatore, PZ 20

- Using properties from Gaussian integrals, analytic marginalization over parameters appearing only linearly in the
predictions (so at most quadratically in the likelihood)
- Likelihood function of cosmo + 3 ‘non-Gaussian’ EFT parameters (per skycut)

> Prior:
- BBN prior on baryon abundance w, ~N(0.02233, 0.00036): Mossa et al. (2020)
- Large flat prlor on other cosmolog:cal parameters: W_, , H , A_,

- Gaussian prior ~N(0,2) on EFT parameters

> Sampling:
- MontePython with CLASS linear power spectrum


https://github.com/cheng-zhao/powspec
https://github.com/bccp/nbodykit
https://github.com/pierrexyz/fkpwin
https://github.com/cheng-zhao/FCFC
https://github.com/gilmarin/rusticoX
https://github.com/pierrexyz/pybird
https://github.com/brinckmann/montepython_public
http://class-code.net
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Effective Field Theory o+ Large-Scale Structure

Power spectrum and bispectrum at one loop
D’Amico, Donath, Lewandowski, Senatore, PZ 22

rh 7h rh rh( r.h r.h,e

o o, =P Jr (PiF P + (P P

r.h - r.h, (11) r.h,(I1),ct 7 het
Bl loop tot. _+ ([Egﬁl ]+[ £2l ]) @411 }F[ 411 })

r.h.e

/> Perturbation theory contributions I T 3222 + B2 + (B ‘21 |+ Bm ‘)
h h J
7 ?[11] , ?[[)1 b; bg] })7 L[bl I)Q,br] .
7,h rh,(IT) r.h
3211[[13b21b5] ) B321 [[)131)21[)371)53[)8] 9 B411[b11 . & abll] )
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\222[)17 2 )5] 9 321 [)17 2, 03, U5, Ug, 08, )1(7)] ) /
> Counterterm contributions
r.h,ct r.her St St St
with insertions of @ [11 plll (71’1 Cro, ) Crv, 3]] @)22 [(11 (‘2 (13 ]]‘
1st-order-in-fields response rh,(IT),ct r,h,e,( St St
2nd order-in-fields response @3321 [11 [)2, b" (hl Cr, 1 Cro, 1y Cro, 3]] B321 [[1 ('1 a(2 a{( }z =4, 13]

1st-order-in-fields stochastic

@Zi’i’(t[bh {Ch,i}izl,...,fia Cr,1,Cn,5, {Cm.v.,j }j:l,...,?]], [B;j'g‘ 0(1222), (31(2222)’ Cézzz)]].




GDR CoPhy

ki [(hMpc—1]
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from BOSS 2+3pt (P+B): best fit
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/\C DM ag’;gl = max(|mean—truth|—o*™ /\/ N, 0)

from BOSS 2+3pt (P+B): tests against simulations

B Nseries Py B Patchy P,
B Nseries P; + By B Patchy P, + B
B Nseries P+ Bg + B> B Patchy Py + B + B;
1
sim data
[sys < 3gstatJ
S;gl/ O-St%tta Q'm h o8
0.05 f\
S .. &‘ Nseries Py + By 0.02 0.17 | 0.15
d "N 8|
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