AMOST — 4m Multi-Object

Spectroscopic Telescope %
AMOST-Cosmology Redshift Survey

Overview

Synergistic Power of Combined Cosmological Observables, LPNHE, Paris

Aurélien Verdier, Antoine Rocher & Behnood Bandi - EPFL - LASTRO
ArXiv: 2508.07311 & 2510.02449

29.10.2025 www.4MQOST.eu

P «M) /7 ol 1. fqy T LN\ P4 QUEENS University of
r ; rham & ¢ ) 8 Y Southampton

—
@ u L A comuaen Lancaster-

ry  University

UNIVERSITY OF i
AIP =PFL €§CAMBRIDGE Bl VY


https://arxiv.org/abs/2508.07311
https://arxiv.org/html/2510.02449v1

&L, 1NMOST Site

e V|S|b|e and Infrared Survey
. elescope for Astronemy (\/ISTA)

Picture from P. Horalek/ESO

Synergistic Power of Combined Cosmological Observables - 29/10/2025 - Aurélien Verdier 2



&L AMOST Facility

4 Calibration

lllumination S | \(/:\/ide Ftield
Units A : o/rrec or 5_years .
g . : Fibers
4 Metrology / § S’[ar’[S N 2436

2026

Cameras \\l

< I

Fibre
Positioner

FoV

4.2 deg?
Hexagonal

Channels
Blue,
Green and
Red

Spectro
Low-res &
High-res

High-Resolution
Spectrograph

Low-Resolution
2436 Science Fibres Spectrographs

Synergistic Power of Combined Cosmological Observables - 29/10/2025 - Aurélien Verdier 3



FoV

4.2 deg?
Hexagonal

Spectro

Low-res &
High-res

Fibers
2436

Channels
Blue,
Green and
Red

Synergistic Power of Combined Cosmological Observables - 29/10/2025 - Aurélien Verdier




EST AMOST Fibre System
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Sculptor Galaxy

NGC 288
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LB AMOST First Light !
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https://www.youtube.com/watch?v=UyQ2t4gf-ao

EST AMOST Surveys

Unique Operation
Model
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AMOST Synergies
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CRS

COSMOLOGY REDSHIFT SURVEY

Overview
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: )
Bright Galaxies Lurgl:Ig:iZsRed Quasars + QSO Lyman a
~1.5 million targets 58 mill ~1.5 million targets
~2.8 million targets
J
4 : . h iti
CRS is one of the 18 surveys in 4MOST Hard to be competitive
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J
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CRSBG & LRG Footprint

COSMOLOGY REDSHIFT SURVEY

—— Galactic plane —— DESI-extension
—— 4MOST-CRS Euclid
=D = DES

CRS Sky Area
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BG Density
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LRG Density
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Sky Area
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Credits: Antoine Rocher
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Galactic plane
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Create complementary
samples with DESI

DESI Legacy Survey

DECaLS
from DESI for BG & LRG

Target Select
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i {crsBG & LRG Target Selection
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i{crsBa & LRG Target Selection
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CRSBG & LRG Redshift Density

COSMOLOGY REDSHIFT SURVEY
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CRSBG & LRG Qualit

COSMOLOGY REDSHIFT SURVEY
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CRSBG & LRG Survey Progress

COSMOLOGY REDSHIFT SURVEY
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COSMOLOGY REDSHIFT SURVEY

CRS BG & LRG Forecasts

Fisher Forecasts taking into
account:

4MOST BG

4AMOST LRG

5-years 4MOST
completeness simulation

BG ~87% LRG ~67%

AMOST Alone
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CRS BG & LRG Forecasts

COSMOLOGY REDSHIFT SURVEY
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Fisher Forecasts taking into
account:

5-years 4MOST
completeness simulation

BG ~87% LRG ~67%
DESI downsampled to CRS
densities
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Merge 4AMOST and DESI
Targets as one sample
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COSMOLOGY REDSHIFT SURVEY
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CRS BG & LRG Forecasts

COSMOLOGY REDSHIFT SURVEY
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CRSBG & LRG Conclusion

COSMOLOGY REDSHIFT SURVEY
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CRSBG & LRG Conclusion

COSMOLOGY REDSHIFT SURVEY
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CRSBG & LRG Conclusion

COSMOLOGY REDSHIFT SURVEY

3o’ South
Hemisphere

Weak Lensing, 3x2
pts, photo-z calibration ucli \

Combination of samples !! | DESI / ACT
~15% better NMOS T
constraints on BAO \
I LSST Weak Lensing, _3x2 .
pts, photo-z calibration

[ Simons J
Observatory

Synergistic Power of Combined Cosmological Observables - 29/10/2025 - Aurélien Verdier 35
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