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Context: cosmology & LSS
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Context: large spectroscopic and photometric surveys
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e DESI 14,000 deg? based on BASS, MzLS, DECaLS, DES imaging
® PFS 1,400 deg? in the 3 HSC footprints e Euclid will observe 15,000 deg?
e WEAVE-QSO will observe 400,000 spectra in 6,000 deg? in the SDSS footprint e LSST will observe 12,000 deg?
o GOYA survey will observe high-redshift galaxies behind galaxy clusters



Large scale surveys roadmap

Surveys Start [- End] Surveys Expected start
eBOSS 2015 - 2019 PFS

GOYA/EMIR LSST

DESI

HSC-CLAUDS 2016 - 2021

WEAVE

Euclid

eBOSS: Final cosmological papers published eBOSS collaboration et al. , Press Release July 2020.

EMIR: Technical issues. New detectors planned end of 2021. Survey starting 2022 (degraded mode) and ending in 2023.
DESI: 47h SV observations in Dec 2021 (>50k redshifts). Lensing+clustering+void mock challenge.

HSC-CLAUDS: Data acquired. Analysis on bright and faint galaxy evolution measurements up to z = 3.

WEAVE-QSO: Science observations starting in 2022.

PFS: Integration of 2nd & 3rd spectrographs at LAM. Science observations starting possibly in 2023.

Euclid: NISP & VIS being integrated on spacecraft. Scientific preparatory work & papers on-going.

LSST: 3200 megapixels camera took first image in Sept. 2020. Scientific preparatory work & papers on-going.


https://ui.adsabs.harvard.edu/public-libraries/zjBkevkvQoCBUhWbnd38qg
https://www.sdss.org/press-releases/no-need-to-mind-the-gap/

Project organisation

® Objectives: Understanding (1) and
(2) the with the large-scale structure

e Organisation

o 3labsinvolved: LAM, CPPM, CPT
40 members in 2022
Duration: 2020-2024
Budget used in 2022: 9.8 k€
Wiki page:

O O O O

® CLASS meetings
©  Planning of a meeting for the 1st semester 2023
o  Recurrent sub-projects meetings between CPPM, LAM and CPT


https://projets.lam.fr/projects/class/wiki

Project human resources

New PhD:
® Lucas Sauniere at CPPM, Performance verification of the Euclid NISP instrument
® Simone Sartori at CPPM, Cross-correlation between cosmic voids and CMB

New members:
® FElena Sarpa, postdoc at CPPM
e (Corentin Ravoux , postdoc at CPPM

Departures:

® Katarina Kraljic (LAM),

® Sylvain Gouyou Beauchamps (CPPM)
® Philippe Baratta (CPPM)
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Theoretical developments on cosmological models
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® Study of spatial curvature modelling in galaxy clustering

and using the clustering ratio
°* New CMB-independent constraints on curvature . 6‘9 E\“,__) \il__L \,
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Theoretical developments on cosmological models

1o}
'é‘i T e Study of the expansion rate fluctuation to characterize
T ! % % % % % - ] deviations from the linear reaction between redshift and
E % ; distance in the local Universe
:Z? 0 T T * Useful to better understand H, tension with model where
+ global uniformity is violated

-5 . . . . . . .
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

z

< Y B. Kalbouneh, C. Marinoni, J. Bel 2022

|




-py

P

Development of methods for analysing the LSS

® Study joint analysis of BAO in configuration and

Joint space fits - CS, FS and JS analysis Fourier spaces in eBOSS LRG

—_PS

k. Pelk) [Mpc? h-?]

T = * Being extended to RSD
3 4 * Will be applied on first DESI data in 2023

AN A
ot Y e S0 e

o
& -8
7

POY— P KPR [Mpc.h?)
)

. * 2 | —cs
i T i o
- R

Al ol N

& - ‘fll*":Jf B ':lw = &= = & ’WDL:'I 1 = & “ “l

100 T

l’I

Dummerchat & Bautista et al. 2022 oss ] 3




Reconstructed

Simulated

Development of methods for analysing the LSS

Reconstructed environments with eFAM

Sarpa et al 2022

® Use Fast Action Method to reconstruct past cosmic

web and quantify the intergrated evolution of the

large-scale environments (T-WEB, voids, filaments,
nodes, walls)

Very promising for application the real data from
future redshift surveys
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Evolution of the gas fraction in clusters as
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Cosmological constraints from the large-scale structure

» Euclid forecast for different cosmological probes using voids

* New forecasts for combined AP and redshift-space distortions analysis of voids

Euclid forecasts RSD+AP
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From first galaxies to late-time cosmic web

LBG + LAE

LBG only

O LAEonly

Blind selection of Lya Emitters (LAE) at 2.9 < z < 6.7 with MUSE/VLT
behind A2744 Complete census of Star Forming galaxies at the epoch
of the reionization

New developments initiated on estimating the total budget of ionizing
sources at 3<z<7 detected behind lensing clusters

GOYA project (Galaxy Origins and Young Assembly) with EMIR: a multi-
object NIR spectrograph mounted on the 10m telescope GTC (Canary
Islands).

GTO observations delayed, possibly starting in 2022



From first galaxies to late-time cosmic web

e First light of WEAVE in december 2022

William Herschel Telescope

Pieri, Kraljic, Arnouts et al.

LIFU observations in the Stephan's Quintet



Summary

® Significant activity within in CLASS in 2022:
*  Theoretical works on non-homogenous universe models
and curvature
*  New methods developed for survey analysis to account for
systematic errors and new physical effects

®* Prospects for 2023:

* DESI observations have been observing for one year, first
cosmological analyses expected for 2023 with early dataset

¢ Cosmic web mapping has a growing impact on cosmological
studies, new results expected with WEAVE in 2023, which
will start scientific observations in 2023

*  Euclid should be launched in 2023, a lot of activity in the
team for its preparation




