High-redshift (2<z<5) galaxies at the field level
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2030s spectroscopy

Future of LSS isatz> 2
DESI-Il, Spec-S5 (US), WST (EU), MUST (CN)

1: large k,, , probe new volume
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Exciting errorbars

Standard
extensions
today

ACDM of 2030s
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2030s spectroscopy

Future of LSS isatz> 2
DESI-Il, Spec-S5 (US), WST (EU), MUST (CN)

1: large k,, , probe new volume

l: tyranny of D , galaxies not well understood
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2030s spectroscopy

Future of LSS isatz> 2
DESI-Il, Spec-S5 (US), WST (EU), MUST (CN)

*What is the forward model?

l: tyranny of D , galaxies not well understood
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High-z galaxies are different

Lyman-alpha emitter (LAE)
Lyman-break galaxy (LBG)

Observational
definition

Physically opaque
Whatis k__ ?*

J. Dunlop (adapted)
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Field-level machinery

EFT expansion*

5. " (k,2) =6z(k,2) — ;{-# 2fG,
+B1(k, )by (k, 2) + Ba(k, 1) (87)* (K, £)
+ Baa (k1) Ga™ (s, 2) + Ba(k, 1) (53)* (k, 2)
Redshift space, look at scale/angle dependence in*:

Perr(ka,u) - <|5EFT(k,2) . 5;ruth(k,2)|2>/

Schmittful+18.+20. Abidi+Baldauf+16. Ilvanov+24a.b.c. JMS+Chen24. Modi+19. Tucci+24. Schmidt25. Akitsu+25.11



Field-level machinery
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Redshift space, look at scale/angle dependence in*:

Porr(k, p) = (|6° (K, 2) — 6,74 (K, 2)[2)

Schmittful+18.+20. Abidi+Baldauf+16. Ilvanov+24a.b.c. JMS+Chen24. Modi+19. Tucci+24. Schmidt25. Akitsu+25.'2



Field-level machinery

EFT expansion* | (02) G (63)*
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Redshift space, look at scale/angle dependence in*:
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High-z non-linear clustering

LBGs - higher bias
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High-z non-linear clustering

Goal - Build a z=3 sample that matches:

1. Comoving number density
2. Linear bias b,

0.01 = 5
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Simulation Selection

No realistic colors
or spectra

Do best possible w/
hydro properties

Stellar mass
Star formation rate
Metallicity

MTNG LAEs
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LBG HODs - MTNG

Roughly Zheng07-like
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LBG HODs - Astrid

A bit different...
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LAE HODs - MTNG

Bump!
Lower flux cut Higher flux cut
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LAE HODs - Astrid

Turnover (no bump)
Lower flux cut Higher flux cut
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Tackling tracers of the thirties

EFT kmax-reach similar/better than current surveys

Simulation/selection-dependent in detail
Path toward simulation-based priors

The future is bright!
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(" Aspen Winter 2027 - Jan 17-22

Fundamental Physics from the Primordial Era

with Galaxy Surveys
Organizers: J. Sullivan, M. lvanov, O. Philcox, D. Green

> Science Advisors: O. Doré, E. Pajer <

Early Universe theory
- Observational channels of primordial physics
- Detectability in photo/spectro surveys
- Emerging precision probes (kSZ, shapes, ...)

- Survey cross-correlation and systematics y

\_
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