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I - A comment about the EF TOfLSS

Why push?
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— The EFTofLSS program — DM Gal RSD
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II - One aspect of EFT analyses

The Scale cut



— EFT scale cut —

e What error we make when truncating the EFT expansion?
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Theory error at I-loop (NLO) = 2-loop (NNLO)
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— EFT scale cut —
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1. Self-determination of scale cut
from measuring shift upon adding NNLO

1 data

Osys ga stat

2. Automatic calibration of governing scales
such that |c LOl ~ e NLOl ~0(1)

O = 0.7k Mpe ™,
k,eBOSS =0.7h MpC 1’

krO% = 0.35h Mpc ™,
kgBOSS — 0.25n Mpc ™t



Disclaimer: Most analyses in this talk are setting w, to BBN preferred value

111 - EFT pipelines

Some validations

> PyBird: betps://github.com/pierrexyz/pybird

w/ D’Amico & Senatore 20

Also: Velocileptors, CLASS-PT; PBJ, FOLPS, CLASS-OneLoop, ...


https://github.com/pierrexyz/pybird

— Tests against simulations — For BOSS 2pt @1-loop
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— Tests against simulations — For eBOSS 2pt @1 —Zaop

— QS 0O — w/ Simon & Poulin 22 — LRG+ELG — [multi-tracers] Zhao ez al. 23
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— Pipeline comparison — For BOSS 2pt @1-loop

EEl WC prior (PyBird)
B EC prior (PyBird)
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— Pipeline comparison — For LSS-S4 2pt @1-Loop

— E%Clld COHdbO}"ﬂZ’Z'O}’l —_ Bose et al. 24 — DEST Colldbordtlbn —_ Maus et al. 24
PyBird vs. PBJ vs. MG-Copter (vs. simulations) PyBird vs. Velocileptors vs. FOLPS (vs. Abacus simulations.)
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— Retrospective summary — Clustering 2pt @1-loop

> Many independent EFT implementations, passing many checks, & agreeing, up to:

1. Treatment of long-wavelength modes (IR-resummation, LPT)
v but diff. at the expected level on one-loop scales

2. Parametrization (EFT basis)
v small diff. for DESI/Euclid volume

> Looks like we bave done a good job?!



IV-BOSS 2+3pt @ 1-loop

[analysis] w/ D’Amico, Donath, Lewandowski, Senatore 22a
[theory] w/ D’Amico, Donath, Lewandowski, Senatore 22b
[code] Anastasiou, Braganga, Senatore, Zheng 22



BOSS 2+3pt @1-loop

w/ D’Amico, Donath, Lewandowski, Senatore 22a

— Tests against simulations —

see also Philcox, Ivanov, Cabass, Simonovic, Zaldarriaga, Nishimichi 22
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— Best-fit —

Py(k) | k €[0.01,0.23]
Bo(k) | k € [0.01,0.23]
By(k) | k € [0.01,0.08]

BOSS 2+3pt @1-Loop

w/ D’Amico, Donath, Lewandowski, Senatore 22a
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BOSS 2+3pt @1-loop

w/ D’Amico, Donath, Lewandowski, Senatore 22a

- P
B P, + B + Byt
B Planck
> error reduction from P to P+B:

13% on _Qm 18%on b 30% on 7

072 } mean + o Qi h o8

0.70

+0.012 +0.049
b, 0.308 4+ 0.012 0.689" 5 011 0.8197 5 055

o 068}

Py + By'°°P + Bfree | 0.31140.010 | 0.692 +0.011 | 0.794 + 0.037

0.66 |-

0.64

Flanel 0.319170 016" | 067155 0067 | 0-807T0 0070

1.0 F

09 |

Og

08

L 1 1 L L
0.30 034 0.38 0.65 0.70
Q,, h Os See also [tree-level 3pt] Ivanov, Philcox, Cabass, Nishimichi, Simonovic,Zaldarriaga 23



BOSS 2+3pt @1-loop

w/ D’Amico, Lewandowski, Senatore 22
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— wCDM — BOSS 2+3pt @1-loop
w/ Spaar 23
base = Planck + ext-BAO + PanPlus
wCDM
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in combined probes!

> First combined analysis w/ BOSS 2+3pt @1-loop

... with actual improvements over Planck + BAO!



V- DES 3x2pt @ 1-loop

w/ D’Amico, Refregier, Senatore

, in prep.



— Tests against simulations — DES 3x2pt @1-loop

w/ D’Amico, Refregier,, Senatore, 7z prep.
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— Best-fit —
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— ACDM — DES 3x2pt @1-loop

w/ D’Amico, Refregier,, Senatore, 7z prep.

I DES-Y3 EFT 3x2pt

I DES-Y3 3x2pt (DES collab.)
I BOSS EFT 2+3pt

I Planck PR4

> Larger error bars than DES collab. Price to pay for:
- including only scales under EFT control
- marginalizing over nonlinearities, baryons, etc.
(~O(100) nuisance parameters!)

> & Significant shifts!
- better consistency with BOSS / Planck
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— Summary & Outlook —

Drawing lessons, we are making progress in the EFTofLSS ...

- Increasing SNR by capturing information residing in higher N-point
> New estimators, field-level?

> Observational systematics modeling (beyond 2pt)?
> Covariance?

- Increasing range of accessible scales (more loops)
> Push PT calculations

> Design eflicient algorithm for loop integration

- Leveraging synergy of cosmological observables
> Diversify our predictions



— Summary & Outlook —

Drawing lessons, we are making progress in the EFTofLSS ...

- Increasing SNR by capturing information residing in higher N-point
> New estimators, field-level?

> Observational systematics modeling (beyond 2pt)?
> Covariance?

- Increasing range of accessible scales (more loops)
> Push PT calculations

> Design eflicient algorithm for loop integration

- Leveraging synergy of cosmological observables
> Diversify our predictions

Thank you!



