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Conseil scientifique du LPSC - 01/12/2023

1. Composition et évolution de I'équipe
2. Projet Rubin
3. Thématiques scientifiques

4. Conclusions et perspectives



Composition et evolution de |'eéquipe

Nombre de FTE

J. Bregeon, CR (HDR)
C. Combet, DR (HDR)
C. Doux, CR

M. Kuna, MCF (HDR)
D. Maurin, CR (HDR)
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2020-2022 : C. Murray (post-doc ENIGMASS)
2020-2023 : C. Payerne (these ED)

2022-2025 : M. Masson (thése IRGA)

2022-2025 : M. Ramel (thése ED)

2023-2025 : J. Mena Fernandez (post-doc IN2P3)

Forte évolution des membres de I'équipe
« Nombre FTE dans I'équipe (hachuré) stable
« 3 membres sur 5 arrivés aprés 2017

Forte évolution des thématiques dans I'équipe
* «LSST » maintenant majoritaire (en bleu)
« Rayonnement cosmique marginal (en rouge)
— voir document fourni au CS



Services a la communauté,
expertises et formation

Responsabilités
« Local : LPSC, Université, LabEx

« National ; IN2P3, INSU, CNES
e |International : DESC

+ expertise reconnue (comités, referees, etc.)

Co-convener du « Cluster Working Group » -
Co-convener « Blending Working Group »
Lead « CLMM topical team »
Lead « HOS simulations project »
Lead « Stellar Stream project » -
Membre « Collaboration Council » (élue) 1
Membre « Membership Committee »
Membre « Operations Committee » 1
Membre « Software Rev. Policy Committee »
Coordin. « Analysis & Sim. » WG CTA-Consortium -
Adjoint.e scientifique LSST-France -
Membre du groupe de travail EDI -
Pl du projet RubinOP -
Responsable scientifique LSST-France -
Coordin. DATA IN2P3 CTA-France
Coordin. « Cluster Cosmology » GT05 IN2P3 -
Membre du CS LIO A
Membre puis président du CS PNHE A
Membre/présidente GT astro./phys. du CNES
Membre/secrétaire du CS de I'IN2P3
Porteur du projet IN2P3 PHENOD (RCG)
Responsable IN2P3 de I'action Dark Energy -
Responsable technique du master projet DIRAC@IN2P3 -
Coordin. astro/cosmo LabEx Enigmass -
Coordin. astro/cosmo du LabEx Enigmass
Coordin. communication du LabEx Enigmass -
Coordinateur formation du LabEx Enigmass -
Directeur adjoint péle PAGE de COMUE UGA -
Responsable du Master PSC -
Co-organisation cosmo-cafés bi-mensuels
Directeur adjoint

/

Responsabilités
B DESC
CTA
LSST-France =
National
Local
LPSC
=3
[

Membre (x2) cellule développement durable -
Membre (x2) du comité de direction
Membre du CS

Membre du CTI

Membre élu.e du CU

Organisation stages d’'observation 3e
Organisation séminaires

Président du CST (suivi doctorants)
Présidente asso. PhD/postdoc (membre CU)

2017 2018 2019 2020 2021 2022 2023 2024



Services a la communauté,
expertises et formation

Responsabilités
» Local : LPSC, Université, LabEx

« National ;: IN2P3, INSU, CNES
« |International : DESC
+ expertise reconnue (comités, referees, etc.)

—

Responsable technique du master projet DIRAC@IN2P3 - -

Formation et médiation scientifique

. Encadrement de nombreux
12 1 L 'l 1 L L

/

stages L1-M2 (illustre aussi
transition vers LSST)
. Cours/organisations d'écoles
. Nombreuses actions de
meédiation

B e Total

I dont LSST
/7 dont M2

-M2

Nombre de stagiaires (L1

2018 2019 2020 2021 2022 2023

Responsabilités
B DESC
CTA
LSST-France

National
Local

LPSC
=1

Co-convener du « Cluster Working Group » -
Co-convener « Blending Working Group » -
Lead « CLMM topical team »
Lead « HOS simulations project »
Lead « Stellar Stream project » -
Membre « Collaboration Council » (élue) 1
Membre « Membership Committee »
Membre « Operations Committee »
Membre « Software Rev. Policy Committee »
Coordin. « Analysis & Sim. » WG CTA-Consortium -
Adjoint.e scientifique LSST-France -
Membre du groupe de travail EDI -
Pl du projet RubinOP -
Responsable scientifique LSST-France -
Coordin. DATA IN2P3 CTA-France
Coordin. « Cluster Cosmology » GT05 IN2P3 -
Membre du CS LIO A
Membre puis président du CS PNHE A
Membre/présidente GT astro./phys. du CNES
Membre/secrétaire du CS de I'IN2P3
Porteur du projet IN2P3 PHENOD (RCG)
Responsable IN2P3 de I'action Dark Energy -

Coordin. astro/cosmo LabEx Enigmass - -
Coordin. astro/cosmo du LabEx Enigmass - i
Coordin. communication du LabEx Enigmass - -
Coordinateur formation du LabEx Enigmass - -
Directeur adjoint péle PAGE de COMUE UGA - &
Responsable du Master PSC - -

Co-organisation cosmo-cafés bi-mensuels
Directeur adjoint

Membre (x2) cellule développement durable -
Membre (x2) du comité de direction
Membre du CS

Membre du CTI

Membre élu.e du CU

Organisation stages d’'observation 3e
Organisation séminaires

Président du CST (suivi doctorants)
Présidente asso. PhD/postdoc (membre CU)

2017 2018 2019 2020 2021 2022 2023 2024



2. Projet Rubin
1. Observatoire Rubin et survey LSST
2. Chargeur de filtre et CCOB
3. Commissioning/computing



Observatoire Vera C. Rubin, grand relevé LSST

Vera C.
Rubin !
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Rubin LSST
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Dans les labos IN2P3
« 137 personnes

| SST@IN2P3 . 800 KEan

>15 années d'investissement

Construction Calibration Computing Exploitation
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| SST-France

\
IN2P3-PI : J. Bregeon (LPSC) \‘s
Tech. Manager : F. Hernandez (CCIN2P3)

| com. u  Midiution et Tnchesivité
II Coopd.: G Shifrin | Coord.: 6. Shifrin (coimos)
Commissioning and
Photometry

Coord. : J. Neveu (LENHE),
T. Guillemin (LAFP)

CBP
collimated beam projector
Labo: LPNHE
Coond : 1. Neveu (LENHE)

AuxTel

Labo: LJCLab, LPNHE
Coord : M. Moniez (UCLak)

STARDICE

Labo: CPPM, LPNHE, LUPM
Coord : M. Bétoule (LPNHE)

Plan Focal

Labo - CCPM , 1ICLab, LAPP,
LPNHE, LPC, LPSC, LUPM

Coord : T. Guillemin (Lapp)

W

On-Sky Commissioning,

first light and early science -
Transverse from Pixel to
Catalog Coord : M. Regnault (LPNHE)
Labao: all
-9
Coord : 7 ZTR 1L
CREM P21, LEC LENHE LUEM
Clustess Coord : M. Rigault (r21
Labo : LAPP, LPSC, APC

Liaison : M. Ricciy “

Supernovae
Labo : CPPM, IP21, LENH"
LPC, LUPM
Liaison : B. Racine (CPPM)




| SST@LPSC : construction de la caméra

https: //voutu be/DIkOIIbRBBA

Systéme chargeur de filtre

(resp. technique F. Vezzu)

« ~25ETP.ans ITA (mécanique, électronique,
informatique, admin)

« Design, conception, construction, tests et
commissioning

Objectif: transférer des filtres depuis leur
boite de stockage vers la caméra

Statut : tout le matériel est au SLAC depuis
10/2023, missions prévues au SLAC et au
Chili en 2024 (F. Vezzu, M. Kusulja)

Futur: maintenance en “best effort” sur la
durée du relevé



https://youtu.be/DJk0JibRB3A

L SST@[PSC : calibration

Faisceau large : test Yousuke Utsumi
a SLAC (2020)

CCOBs Camera Calibration Optical Bench
(resp. technique M. Migliore, resp. scientifique A. Barrau)

Faisceau large (C. Combet)
« Objectif: réponse relative du plan focal a 1 pour mille

« Meéthode : illumination uniforme
« Statut:livré a SLAC fin 2017, abandonné en 2022 (pb. cryo. de
la caméra), hardware partiellement réutilisé en 2023 i P

Faisceau fin (J. Bregeon) Faisceau fin : test  J1.
Lo o . ., 3 SLAC (2023)
« Objectif. mesure de transmission de la caméra intégrée, chaP e A

alignement des optiques

« Meéthode : lumiére monochromatique, faisceau 2.5 mm @

« Statut: livré a SLAC en 2020, utilisé lors des prises de données
du Run 6 (2023 - 2024)

«  Futur: utilisation possible (mais a ce jour peu probable) au Chili

11
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LSST@LPSC ;: CCOB (faisceau fin)

Données de commisionning de la cameéra
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LSST@LPSC : computing (RubinOP)

Optimisation du pipeline de traitement des données Rubin (DRP) MoU IN2P3 - DOE
— Financement CNRS/MITI “blanc” 2023 40% des données du LSST
« PIlJ. Bregeon (coordinateur effectif Q. Le Boulc’h, CC-IN2P3) traitées au CC-IN2P3
« LPSC, CC-IN2P3, LAPP, APC, LIRMM (INS2I) — 800 k€/an pendant 10 ans

+ demande renforcement CDD IR au LPSC (?)
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Rubin LSST - Data Release Planning

Premiére data release (preview) attendue mi-2026...
« |e travail actuel se fait sur des simulations

Implication continue dans le “commissioning”
« caméra a SLAC, puis caméra sur le ciel
« des pixels aux premiers catalogues !

Science LSST LSST

Validation 6 months
Rubin Operations Survey and Data Release Timeline

Nominal LSST Start Date: August 2025 l l l

Event Date Range 2024 2025 2026 2027 2028

Data Preview 0.1  |Deliveredjun2021 | | | | I T TTTTTTTETTTTTETTTTTTTTTTTTTT]
Data Preview 02  |Deliveredjun2022 | COmmissioning, validation, verification

Data Preview 0.3
Data Preview 1
System First Light
Start of Operations
Start of LSST (SVY)
Data Preview 2

Data Release 1

Delivered Jun 2023
Oct 2024 - Jul 2025
Jan 2025 - May 2025
May 2025 - Sep 2025
May 2025 - Nov 2025
Nov 2025 - May 2026
May 2026 - Jan 2027

Data Release 2

Data Release 3 May 2028 - Nov 2028

May 2027 - Jan 2028 ’ ‘ ’ q
[l b oLl e[ oy e e el s s o elo [ b ool

TABLE 3: Rubin Operations Key Milestones for Early Science 14




3. Thématiques scientifiques
1. Collaboration DESC et science
2. Cosmologie avec le cisaillement gravitationnel (Cyrille)
3. Cosmologie avec les amas de galaxies (Céline)
4. Matiere noire avec les courants d'étoiles (Marine)
5. Ciel transitoire et « broker » d'alertes FINK (Johan)



Dark Energy Science Collaboration (DESC)—

DESC Management led by

Spokesperson Team

Weak

- Clusters
Lensing

Modeling + i i ‘
Combined Pipeline Computing

SO Analysis Scientists and

WGS led by Computing

DEWQVELCIAN  Analysis : .
P ¥ ULEDLEUETN  Infrastructure
oordinator

Team Team

Large Scale Observing Operations
Structure Strategy Management Team

Photometric
External Corrections Blending
Synergies
Point

Spread Technical WGS led by
Function Technical Coordinator Team

Science Release +
Validation

Computing and

Simulation WGs
led by Computing and
Simulations
Coordinator Team

Cosmological
+ Survey
Simulations

Sensor
Anomalies

Groupes de travail

\\ ADESC

/// \)ark Energy Science Collaboration

=_-_--
G mm—m— s — I
\ | | /

Collaboration eeting, SLAG, July 2023
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DARK dans DESC au dernier CS (2018)

DESC Management led by

Spokesperson Team

We?k Clusters
Lensing A

(R Y

Modeling +
Combined
Probes

Pipeline Computing

Analysis Scientists and

\
WGs led by \ Computing
Analysis

Coordinator Infrastructure

Team Team

Operations
Management Team

Dark Matter Y g
Time Domain

Large Scale
Structure

\ \

Observing
Strategy

Photometric

External Corrections

Synergies

Blending

Point
Spread
Function

Technical WGS led by
Technical Coordinator Team

Science Release +
Validation

Computing and

Simulation WGs
led by Computing and
Simulations
Coordinator Team

Cosmological
+ Survey
Simulations

Sensor
Anomalies

Groupes de travail

Ombudspersons

Collaboration Council

Speakers Bureau

Publications Board

Advisory Board
Membership Equity, Diversity,
Committee Inclusion Committee
Management Team
smkesperson ................................
Deputy
Operations Snokespanion
Committee
Analysis Operations ke by Technical
Coordinator Manager Coordinator Coordinator
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DARK dans DESC aujourd'nui

DESC Management led by

Spokesperson Team

Weak

. Clusters
Lensing

A\

\ \

Modeling +
Combined .
Probes Analysis

WGs led by

Pipeline Computing

Scientists and
Computing
DEVRELI S Analysis : :
; ULCLELETRA Infrastructure
D Coordinator

Team 8 Team

Operations
Management Team

Large Scale Observing
Structure Strategy

Photometric
External Corrections Blending
Synergies
Point
Spread

Technical WGS led by
Function Technical Coordinator Team

Science Release +
Validation

Computing and

Simulation WGs
led by Computing and
Simulations
Coordinator Team

Cosmological
+ Survey
Simulations

Sensor
Anomalies

Groupes de travail

Ombudspersons Collaboration Council

Speakers Bureau Publications Board

Advisory Board
Membership Equity, Diversity,
Committee Inclusion Committee
Management Team
smkesperson ................................
Deputy
Operations Snokespanion
Committee
Analysis Operations ke by Technical
Coordinator Manager Coordinator Coordinator
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Weak gravitational lensing: cosmic shear

In practice, |y] ~ 0.01 (in the field) to 0.1 (in clusters)

21



cosmic shear

Over-density

Weak gravitational lensing
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Cosmic shear: lensing from the large-scale structure

Overdensity &
' ' ' ' ol
(Harnois-Réraps)
time
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Cosmic shear: lensing from the large-scale structure
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Cosmic shear: state of the art

Dark Energy
Survey

Dates 2013-2019

Footprint 5000 deg?

Galaxies

for WL 100 millions
Density for -
WL 5 gal/arcmin

N. Jeffrey; Dark Energy Survey Collaboration Dark Matter map from DES observations

Jeffrey et al. (incl. Doux) (2023); Doux et al. (2022)



Cosmic shear: state of the art

Dark Energy

Dates 2013-2019 2025-2035

Footprint 5000 deg? 18000 deg?
LSST footprint garla\)l(ll_es 100 millions Few billions

\I/Dvelr_nsny %); 5 gal/arcmin? 30 gal/arcmin?

N. Jeffrey, Dark Energy Survey Collaboration Dark Matter map from DES observations

Jeffrey et al. (incl. Doux) (2023); Doux et al. (2022)
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DARK and the Rubin/DESC WL effort

DESC preparation of WL analysis

« Systematics = impact of blending on shear
measurements

— Simulation work (PhD M. Ramel) with a focus
on cluster mass estimates and cosmology (Ramel
et al., in prep.)

* Pipeline = lensing+clustering (2-point statistics)
— Development of statistical tests and blinding

Rubin commissioning: shear and blending

— Focus on validating shear measurements and
deblending

Image from HSC survey on Subaru telescope
27



DARK and the Rubin/DESC WL effort

DESC preparation of WL analysis

« Systematics = impact of blending on shear
measurements
— Simulation work (PhD M. Ramel) with a focus

on cluster mass estimates and cosmology (Ramel
etal., in prep.)

AY

 Pipeline = lensing+clustering (2-point statistics) 100
— Development of statistical tests and blinding

Rubin commissioning: shear and blending

— Focus on validating shear measurements and
deblending

Stacked A profile on 458 clusters
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DARK and the DESC WL effort

0.849 |

Higher-order statistics (HOS) analysis of lensing © 0.842.

« Non-Gaussian information (peaks, filaments, etc.) at small scales/
thanks to higher density — cosmological constraints x4 better 0.835

AN

/7

Ajani et al. (2023)

y-2PCF
HOS
y-2PCF + HOS

Preparation of LSST HOS analysis (ANR JCJC 2024, PI C. Doux)
» Generation of cosmological simulations for LSST Y1
* Project lead on new light-cone simulations (C. Doux, J. Mena)
 Systematics: intrinsic alignments, galaxy-halo connection, baryons
» Testing new HOS with DES latest data

« New topological data analysis (C. Doux, M. Ramel) transferable to
LSST/DESC

Post LSST Y1: combination with CMB data (S0/S4)!

0.310 0.313
Qm

0.317
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Cluster count cosmology in a nutshell

— last stage of structure formation
— peaks of the matter density field
— 80% DM, 20% gas and stars

Millennium-XXLsimulation

number of halos [sr!]

N(M,z) depends on the underlying cosmology!
Cluster count is a cosmological probe if we
can measure redshift and mass...

~  Clusterregime )
10° I |
I I
| |
| |
10" 1 |
I |
| I
- WMAP 2013 I I
— 7 =0.5 | |
—zw0,7 | |
z=1.2 | | -
102 Planck 2018 I I
— z=0.5 | | e
— z=07 | I
z=1.2 | redshift g
10° : TR G |, PRRD) W R T >
101! 1012 1013 101 101 101
Mass (M, ] 31



Cluster count cosmology today and tomorrow

Completed surveys/data (~100-1000s clusters)

The "S8 tension" as seen by Cluster Counts

« Optical/IR: SDSS, DES, KiDs, HSC * €C AMICO KiDS-DR3 O Lesci etal. (2021)
* CC DES=Y1 '—a—' 7g Abbott et al, (2020d)

° WWﬂIPbFKk,SPT,ACT * CC SDSS-DRS ¢¥F1| fm#mﬂ%ﬂmm

. * CC XMM-XXL h—:—4$————- Pacaud et al. (2018)

* X-rays. ROSAT' XMM * CC ROSAT (WIG) — n.hl::.lr et :.:. (2015)
= O SPT 157 'iy:—?'m Bocquet et al, (2019)
* CC Planck 154 ._I]‘?l‘ Salvati et al, (2018)
*UC Planck 1854 '—&—"' Ade et al. (2006d)

: 5
Ongomg/fyture survgys/data (>10° clusters) Planck CMB (early universe)
* Opt|ca|/|R: EUC“d, LSST, Roman Adapted from Abdalla et al. (2022)
+ mm: SO, CMB-54 T T T T

0.2 0.4 0.6 0.8

S;.|_=rrg\l| 2./03

« X-rays: eROSITA

Increased statistics — more challenging control of systematics
especially for mass calibration




Optical cluster count cosmology in a nutshell

... but we can't observe the mass — use the richness observable

log10(N)

LFY)

Fe
P

(=]

catalogs
0.6 - .|
LSST galaxies LSST clusters ts & 057
positions positions coun S.{:_ﬂ
shears redshifts —> % 04-
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20 40 60 80

Richness



Optical cluster count cosmology in a nutshell

... but we can't observe the mass — use the richness observable

catalogs log10(N)
0.6 -
LSST galaxies LSST clusters —
ositions . counts& ~
Y positions £
shears redshifts  Ra
redshifts richness el
20 40 60 80
Richness
(AZ) from WL = f (mass)
i"'-- -l::]"‘-l-., 1'[!"‘r« 'illu' -:-l'u-' e
T .x.‘ * e |
WL bl NN
> _E i.h' oo R il "h‘llll |;
-S I -“‘-"‘Ir__ \\“H_I “‘n,_r'
o [ e S e, FON" .,
1% Phaa, [, fya. !
i x bf‘-‘h" v \‘| i ‘\‘lr!: ’
| i ﬁichneﬁS |

I
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Optical cluster count cosmology in a nutshell

... but we can't observe the mass — use the richness observable

catalogs
0.6
LSST galaxies LSST clusters ts & 051
positions positions coun s'g
shears redshifts R
redshifts richness 0.3
ESEESD
P,
| Sed N
> G P T
4 .
g L o
| .

loglO(N)

Richness

20 40 60 80

(AZ) from WL = f (mass)

] :
illu;hl' : ,1"11-'.\'\;
b, .

Richness

I

L

B

(=]

’CZtot = eg’COI.mlS X gmass

/

'Likelihood «~——

SUODIPJd

(OWS0D))
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C|USter COSmO|Ogy Iﬂ DARK aﬂa|yS€S [figures from Constantin's thesis]

Preparation using DESC simulations
« Sim validation from CL WL mass perspective
» Kovacs, ..., Payerne, ..., Combet et al. (2022)

« Impact of modeling choices and measurement systematics

on the on WL mass-richness relation
» 2 Payerne et al. DESC refereed notes
» 1 DESC paper in prep. (Payerne et al.)
» First end-to-end cluster count+WL analysis

Fitted WL masses

14.57 0.2<z<0.3 o
¢ 03<z<04 o

14.41 ¢4 04<z<0.5 .

—~ { 05<z<0.6

EO ¢ 06<z<0.7

5143

<5 -

-

o 14.2- ko

— £,

(@) 7

o 1‘ +
14.14 |
14.04 - |

14.0 14.1 142 143 144 145
Iog 10(M9(§:02c/M (0] )
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ClUSter COSmO|Ogy Iﬂ DARK aﬂa|yS€S [figures from Constantin's thesis]

Preparation using DESC simulations
 Sim validation from CL WL mass perspective
» Kovacs, ..., Payerne, ..., Combet et al. (2022)

+ Impact of modeling choices and measurement systematics
on the on WL mass-richness relation

» 2 Payerne et al. DESC refereed notes
» 1 DESC paper in prep. (Payerne et al.)
« First end-to-end cluster count+WL analysis

NFW (1h - free concentration) -
Hernquist (1h - free concentration) -
Einasto (1h - free concentration) -
NFW (1h - Duffy08) -

NFW (1h - Diemerl5) -

NFW (1h - Bhattacharyal3) -

NFW (1h - Pradal2) -

NFW (1h - Diemerl5 + 2h) -

NFW (1h - free concentration + 2h) 4
NFW (1h - Diemerl5) - BPZ -

NFW (1h - Diemerl5) - FlexZBoost -

14?10 14?15
l0g10Mo [Mo ]
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ClUSter COSmO|Ogy Iﬂ DARK aﬂa|yS€S [figures from Constantin's thesis]

Preparation using DESC simulations

 Sim validation from CL WL mass perspective
» Kovacs, ..., Payerne, ..., Combet et al. (2022)

+ Impact of modeling choices and measurement systematics
on the on WL mass-richness relation

» 2 Payerne et al. DESC refereed notes

» 1 DESC paper in prep. (Payerne et al.)
« First end-to-end cluster count+WL analysis —_—




C|USt€l’ COSmO|Ogy Iﬂ DARK aﬂa|yS€S [figures from Constantin's thesis]

Preparation using DESC simulations
« Sim validation from CL WL mass perspective

« Impact of modeling choices and measurement systematics
on the on WL mass-richness relation

« First end-to-end cluster count+WL analysis

Cluster count likelihoods
« Binned likelihoods - robustness and validity

» Unbinned likelihood including supersample covariance



Cluster cosmology in DARK: analyses issres from constan

Preparation using DESC simulations
« Sim validation from CL WL mass perspective
» Kovacs, ..., Payerne, ..., Combet et al. (2022)

« Impact of modeling choices and measurement systematics
on the on WL mass-richness relation

» 2 Payerne et al. DESC refereed notes
» 1 DESC paper in prep. (Payerne et al.)
* First end-to-end cluster count+WL analysis

421SN|D paie|nuiIs 0osayL

Cluster count likelihoods

« Binned likelihoods - robustness and validity

» Payerne, Murray, Combet, Doux et al. (2023)
« Unbinned likelihood including supersample covariance
» Payerne, Murray et al. (in prep.)

Impact/mitigation of cluster triaxiality on WL mass estimates ——>
» Payerne et al. (in prep.)




Cluster cosmology in DARK:

Cluster Finder
(redMaPPer, WaZP,

Software Data

DESC | | SACC

External [ Other ]

Missing

AMICO )
Richness/
[ DAt CL Catalog redshift bins ]
TXPlpe

(Data meaﬁurements]

[

E|||ptn:|tres ]

QT Gt

CCL

(Theoretical Cosmology)

Binned CL counts

N
CLMM
(Cluster WL Masses)

(Theoretical covariance)

TJPCov

<M e/ an) ]

Firecrown
(Construct Likelihood)

|
Binned CL counts
+ Covariance

CL Pred.
(Theoretical pre-
diction for clusters)
Contains: MoR,
Selection function
Produces:
Abundances &

(M) /(AX)i/{g:):

Par. Sampler

(Choose your favorite)

T
Parameter con-
straints (Cosmol-
ogy, Mass, ...)

DESC CLcosmo pipeline

DESC codes/tools are
— validated

— unit-tested

— documented

— public

CLcosmo prediction and likelihood
(FireCrown) — Eduardo Barroso (10
month visit at LPSC from Brazil)

CLcosmo data vector using TXPipe

Development of the CLMM library -
Aguena, Avestruz, Combet et al. (2021)
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Cluster cosmology in DARK: what's next?

Priority: DESC cluster analyses

» Development of the DESC CLcosmo pipeline — need to be ready for the
first data release!

» Re-analysis of existing datasets with those new tools

» DESC cluster commissioning project: blending in cluster fields
o Nothing much so far, but first data in 2024...
o Strong link to Manon's PhD work

 Full involvement in the first analyses

Beyond LSST/DESC

« CC starting to get involved in Euclid — contribute to LPSC Euclid's effort;
start looking at real data before the start of LSST.

» More synergies possible on the longer term, multi-A analyses!
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Constraints on Dark Matter
from Stellar Streams




Objective

Numerous dark matter particle candidates Minimum halo mass discriminant for many models

— Constrain its nature using its only known
interaction to date: gravitation

Temperature of universe [eV]
10¢ 10 1qa* 10 e 104 1
5 £ T - E . ¥ v T " T o T

“k

Macroscopic objects

PBHs

k

, + t +- + + + + t v wmd t + t } t + * + t % } t |
‘10-,&1 . -20 -10 o 1010 1020 ](}fm "T’ 1040
Hubble J o Solar mass\

90 orders of magnitude!

s (VM
— WIMP
= PFuzzy DM
Interacting DM
= Warm DM
= Early MD
Axion Misaligrmment
Vector DM

Axion String

as diffuse as a as as a
dwarf galaxy dwarf galaxy

DM de Broglie wavelength DM mass
A =2x/Mv 5 1 kpe M 510* M,

Linear matter power spectrum Ak

" Sub-Galactic Hn]m;_
Sub-Stellar Halos
Sub-Earth Halos

Cluster Halos
= tGalactic Halos

1ot e 1 1w
Wavenumber & [h/Mpc]

1" 102 107 1o (1 -4 10-* 104 3g-=re 10-=
Halo mass My, [Ma)
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Objective

Numerous dark matter particle candidates Minimum halo mass discriminant for many models

— Constrain its nature using its only known — Explore a never-observed-before regime (small
interaction to date: gravitation dark matter halos)

Temperature of universe [eV]
10¢ 10 1a* 10 e 104 1
T i ' ¥ v T . T e -

Particles Macroscopic objects

y f2md

streams

t thermal = e

H z . . . . f.l' \
5 rlies PBHs a; previous SGﬂSlthIty A
+ 4 -+ + -+ + + + gt} + 5 4 } } t + + } } } t | - Tiad® ’.-" 3
S S TR 09 100 1 kg 100 10 100/, 10% measurementy range o oA _
Hubble | ‘ow weak scale Planck scale Solar mass| J_,-" / | —’—-‘_

90 orders of magnitude! 'L
as diffuse as a as big as a 5 — e

= PFuzzy DM
Interacting DM
= Warm DM
= Early MD
Axion Misaligrmment
Vector DM

Axion String

dwarf galaxy dwarf galaxy

DM de Broglie wavelength DM mass
A =2x/Mv 5 1 kpe M 5 10* M,

Linear matter power spectrum Ak

Cluster Halos

= | Galactic Halos
-Suh—ﬂa]ac:lir Halos ==
Sub-Stellar Halos

1n-? 1Y 1P 1ot e 10 '
Wavenumber & [h/Mpc]

1" 102 107 1o {1 10=* 10-* 104 3g-=re 10-=
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What are stellar streams?

falling into the
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What are stellar streams?

falling into the
Milky Way
potential
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What are stellar streams?

falling into the
Milky Way
potential

stripped frdiﬁhftheir stars
“-form trails in the sky

Cumulative Number
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What are stellar streams?

70

60

50 -

falling into the .
Milky Way 2 B
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O 20}
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What are stellar streams?

70 T T T T T
discovery .8
e spec follow-up Gaia
60 [ g
N 50 - : B\ f\ DES/ ?
falling into the é ( STY T Gaia
Milky Way s X Currentmap - = = ‘I
potential v RPN Y PS1/:
E 0} C Gaia -
z \ ” PS1§
G 2of GD-1 sDssi
RV Rag o Saqittari Orphan o
_stripped from’their stars of 89 <””S PHKET 5 \ :
“=form trails in the sky . :
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How are streams relevant to dark matter constraints?

Milky Way Dark

Matter halo




How are streams relevant to dark matter constraints?

Milky Way Dark

Matter halo

Dark Matter Sub-
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How are streams relevant to dark matter constraints?

During their revolution around Milky Way,
stellar streams and dark matter halos collide

— Their encounter create gaps in streams

3
. Unperturbed stream
Milky Way Dark 2
Matter halo 1 . 2
0 T '
g "*Aw/‘
81 Ly
o
O
Stellar stream e
33
';ﬂ: 5 Stream perturbed by two subhaloes
8
@ 1
[}
g 0
Dark Matter Sub- ‘
halos 2
3

30 20 10 0 10 20 30
Re-scaled angle along stream (degrees)




How are streams relevant to dark matter constraints?

 Cold Dark Matter candidates (WIMPS, axions...) clump down to very low mass

- Cold Dark Matter

108
= 10—10
°
]
R
| =
o 10-12

10—14

105 106 107 108 109

M/MO
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dnsub/dM

How are streams relevant to dark matter constraints?

 Cold Dark Matter candidates (WIMPS, axions...) clump down to very low masses
- Alternative models such as Warm, Self-Interacting or Fuzzy Dark Matter dissolve low mass halos

- Cold Dark Matter
108 -=—= Alternative Models

10—104

10—12‘

10—14.

105 106 107 108 109
M/M®
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How are streams relevant to dark matter constraints?

Star distribution of streams is sensitive to overall halos
populations and therefore to dark matter models

Mock Pal 5

el
(‘/’ : . . Smooth
—— I LLCDM
;,
e A 3xLCDM
~N-body simulation
= M ST ] o P - ' D e} Fags e e e e 2

20 | §5) 10 D }) ) 10 [

1 .(ll"‘_[‘

— Build sensitive observable such as power
spectrum of linear star density



What are we doing at LPSC about Stellar Streams?

Averaged P(k) Stream By Stream for WDM & CDM for 40 streams

Proof of concept with toy simulation > W o N
| “ou === Averaged P(k) (WDM)
. . . 10-2- | \\\.‘
Stellar Stream Project Lead in DESC (Marine Kuna) ;
« Team of world experts in streams detection and simulation 2103 :
* 5 undergrad students MR
. 1074 4 P
— 1 M2 (spring 2024) + IRGA PhD grant request (exploratory
and emerging topics) 1054 idiscrimination mass range
n 10 kncio 100
k
Mg ~ 10° Mg ~ 5.106
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What are we doing at LPSC about Stellar Streams?

Averaged P(k) Stream By Stream for WDM & CDM for 40 streams

Proof of concept with toy simulation >

Stellar Stream Project Lead in DESC (Marine Kuna)
« Team of world experts in streams detection and simulation
* 5 undergrad students

— 1 M2 (spring 2024) + IRGA PhD grant request (exploratory
and emerging topics)

Scientific program
 Analysis optimization: sensitivity to various DKM models

 Traditional observables (power spectra, 2-pt corr
function...) + machine learning simulation-based inference

 Simulations improvement for comparison to theory
* n-body + fast simulations

* First limits with observed streams in very first LSST data
 Survey systematics evaluation
* Firstimages early 2025!

10~

1072 4

P(k)

10~

1073

1077 4

il »

4 J

v

‘discrimination mass range '

— Averaged P(k) (CDM)
Averaged P(k) (WDM_09)
=== Averaged P(k) (WDM)
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Orphan gamma-ray bursts and FINK

Astronomers think GRB 2210094 represents the birth of a new black hole formed within the heart of a collapsing

star. In this illustration, the black hole drives powerful jets of particles traveling near the speed of light. The jets
pierce through the star, emitting X-rays and gamma rays as they stream into space.

Credit: NASA/Swift/Cruz deWilde



Orphan gamma-ray bursts

Theése de Marina Masson 2022-2025

" AMBIENT MEDIUM

3
>

AFTERGLOW

f%

PROGENITOR
eolc:s > ejet

Afterglow = long-lasting and fading
emission following the gamma prompt
emission

Orphan afterglow = afterglow observed
off-axis (without gamma-ray emission)
=> No orphan afterglow detected so
far! (Some candidates but none
confirmed)

Why study orphan afterglows?
* More information on the GRB
physics and their progenitors
 Multi-messenger  analysis  with
gravitational waves
Hy !
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Orphan gamma-ray bursts: detectability with Rubin

Pseudo-observations with the Rubin

Simulation of a population of 2e6 bursts == :
scheduler simulator

10.0
model —@— U
. 6. = 0.15 radians 19] 3 0(10) ct)rshans - g
- expected per year Eais:
afterglowpy NN in LSST data i
15.0 synchrotron 50 S
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w175 = : H
2 £ 21 NN
= e ¥ 3
o 20.0 S R P
3 T g = $4s
- 222 g B ) B
<225 @ . 1g . W3 :
o ’ : by i
25‘0 ......................................................................................... 23 lA i ‘¢ !
P 24
30.0 , {1 1118 _"" / [ . R R X . g . ; : ! . . :
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Orphan gamma-ray bursts: implementation in FINK

19

N N n
N - (=]

Observed magnitude

N
W

24

Light curve analysis: defining features

to characterise orphans

ID 161078752019

[7/I3j

Rubin, ZTF

Storage HDFS )

t v

t v

Processing
Apache Spark

:( Science Portal
Apache HBase

|

Science data

3 !

Accessto !

[ Communication

archived data

Accessing Fink live

s * Minimal magnitude
* Time of the minimal magnitude
b e * Duration between the first detection
4 ! ." and the peak
S s * Increasing rate of the magnitude
.' p '..' ° * Decreasing rates of the magnitude in
., a° the 1st third and the last third of the
% light curve
o » * gr color (expected value for
¢ .\‘3 synchrotron emission ~ 0.3)
.. ) '
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filtered streams

Define orphan filter and integrate

Add orphans to ELASTICC

New projects with Obs. Merate

Improved populations based on

Assess contamination of kilonova
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s lfm : L Other survey
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and supernova on afterglow
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Orphan gamma-ray bursts: contexte collaboratif

Bourse de thése IRGA (ADR + 5k Euros)

Projet intégré a FINK
« Participations aux workshops et présentations aux réunions générales
« Discussions avec la communauté GRB : F. Daigne, D. Turpin, S. Vergani...
« Présentations aux réunions LSST France

Projet identifié dans le DESC Time Domain working group
« Présentations au groupe en 2022 et 2023

Autres collaborations
« Prise de contact avec Transient and Variable Stars Science Collaboration

« Séjour de Marina a I'Osservatorio di Merate (Sept.-Nov. 2023, financement UGA)
« Experts internationaux modélisation et observation MWL des sursauts gamma

« Discussions informelles avec équipe GW du LAPP (L. Rolland, cadre ENIGMASS)

« Stage M1 prévu au printemps, co-encadrement de J. Macias (CosmoML) pour l'observation des
sursauts orphelins en radio

Futur?



1. Composition et évolution de I'équipe

2. Projet Rubin
1. Observatoire Rubin et survey LSST
2. Chargeur de filtre et CCOB
3. Commissioning/computing

3. Thématiques scientifiques
1. Collaboration DESC et science
2. Cosmologie avec le cisaillement gravitationnel
3. Cosmologie avec les amas de galaxies
4. Matiere noire avec les courants d'étoiles
5. Ciel transitoire et « broker » d’'alertes FINK

4. Conclusions et perspectives

64



Conclusions et perspectives

Forte implication dans LSST (hardware,
management, computing, science)
e Fin de la construction (2024)

« Assurer la maintenance (2024-20367)

Science LSST LSST
Validation 6 months
Rubin Operations Survey and Data Release Timeline l l l
Nominal LSST Start Date: August 2025
Event Date Range 2024 2025 2026 2027 2028
Data Preview 0.1  |Deliveredjun2021 | | | | [T TTTTTETTTETT TR T EETTT
Data Preview 02  |Deliveredjun2022 | Commissioning, validation, verification
Data Preview 0.3 Delivered Jun 2023 ‘ ’ | ‘ ‘ ’
Data Preview 1 Oct 2024 - Jul 2025
System First Light  [Jan 2025 - May 2025 . ‘
Start of Operations |May 2025 - Sep 2025
Start of LSST (SVY)  [May 2025 - Nov 2025 =
Data Preview 2 Nov 2025 - May 2026 ‘ -
Data Release 1 May 2026 - Jan 2027 ‘ -
Data Release 2 May 2027 - Jan 2028 ‘
Data Release 3 May 2028 - Nov 2028 ‘ ‘ ‘ ‘ ‘ | |
{41 Il Lol e w{n s | [a]sof{o]s [l s [nlolulol e wfa s | [u]s o[ {o]s |l [n]s|olnl]

TABLE 3: Rubin Operations Key Milestones for Early Science
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Conclusions et perspectives

Science LSST LSST
Validation 6 months
Forte |mpI|cat|on dans. LSST (.hardware, Rubin Operations Survey and Data Release Timeline l l l
management, computing, science) Nominal LSST Start Date: August 2025
e Fin de la construction (2024) Event Date Range 2024 2025 2026 2027 2028

ITTTTTTTTTTT T T T T T T e T
Commissioning, validation, verification

Data Preview 0.1 Delivered Jun 2021

« Assurer la maintenance (2024-20367)

Data Preview 0.2

Priorité (5 prochaines années) : assurer
retour scientifique LSST
« Cosmologie : weak lensing et amas

Data Preview 0.3
Data Preview 1
System First Light
Start of Operations
Start of LSST (SVY)

Delivered Jun 2022
Delivered Jun 2023
Oct 2024 - Jul 2025
Jan 2025 - May 2025
May 2025 - Sep 2025
May 2025 - Nov 2025

« Matiere noire : “stellar streams”
« Ciel transitoire : GRB orphelins,
cosmologie Hy
o \\2 \\(
- \\\
//1 _IDESC

aaaaaaaaaaaaaaaaaaaaaaaaaaa

Data Preview 2 Nov 2025 - May 2026

Data Release 1

May 2026 - Jan 2027

Data Release 2 May 2027 - Jan 2028

Data Release 3 May 2028 - Nov 2028

T O A O A A

TABLE 3: Rubin Operations Key Milestones for Early Science

VERA C.RUBIN
OBSERVATORY

/3
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Conclusions et perspectives

Science LSST LSST
Validation 6 months Y1
Forte |mpI|cat|on dans. LSST (.hardware, Rubin Operations Survey and Data Release Timeline l l l
management, computing, science) Nominal LSST Start Date: August 2025
e Fin de la construction (2024) Event Date Range 2024 2025 2026 2027 2028

. Assurer la maintenance (2024-2036?) Data Preview0.1  |Deliveredjun2021 | | | I T TTTTTTTTTTTTTTTITITTTTTITTTTTTTTI ‘
) Data Preview 02  |Deliveredjun2022 | Commissioning, validation, verification

Data Preview 0.3 Delivered Jun 2023 ‘ ’ | ‘ ‘ ‘

Priorité (5 prochaines années) : assurer Data Preview 1 |Oct 2024 - Jul 2025 |

retour scientifique LSST System First Light  [Jan 2025 - May 2025 Im ‘ |

o C05m0|0 |e . Weak |enS|n et amas Start of Operations |May 2025 - Sep 2025 II]

- g ) ) g Start of LSST (SVY) [May 2025 - Nov 2025 m
« Matiére noire : “stellar streams” Data Preview2  |Nov 2025 - May 2026 | NARN
« Ciel transitoire : GRB orphelins, el L ol } RRRARY T
. Data Release 2 May 2027 - Jan 2028
CosmOIOgle HO Data Release 3 May 2028 - Nov 2028 ‘ ‘ ‘ ‘ ‘ ‘ |IH ‘ ‘
A \I [l [als o[wlo]s [e[ il | a]s olwlo]s [e[alul s a]s|o[{o]s [e[win ] s [u]s o[ {o]s [e]la ] | a]s[o]/o]
+7 TR \g\ A EINK | | | _
VERAC.RUSIN =20 ﬂDESC y TABLE 3: Rubin Operations Key Milestones for Early Science
/] -

Autres objectifs (limités par FTE) :
ouverture multi-relevés et multi-longueurs d'onde
« Synergies avec Euclid et Roman
« Corrélations croisées avec CMB-54 et SO 67
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Cosmic shear: pipeline to cosmology

» STATISTICS

oo

ELLIPTICITIES > iaj

POSITIONS 9
OBSERVATIONS -

FLUXES

>
gliz
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1.0 1
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3.0 1
2:5.4
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w O -
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TR P
f bfr
0 160 4[|]0 960 16I00
Multipole ¢

» REDSHIFT DISTRIBUTIONS

—— Pheno-z (p(z[é,s"J)
Pheno-z olp(z|B, 5)]
True p(zB. §)

02 0.4 0.6 0.8
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» COSMOLOGICAL SIGNAL

« Matter power spectrum Pn.
« Lensing window functions g/

g, d(xdx) 2+1)2
/= [Max L gy (k=255
0 X

COSMOLOGICAL
PARAMETERS

» SYSTEMATIC UNCERTAINTIES
Shear calibration m;
Redshift uncertainties Az
Intrinsic alignements model
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Combinations of probes and surveys

Combining galaxies (3x2) with CMB (6x2) Joint pixel-level analysis : detection and deblending
— 3% 2pt
B 5x2pt .
Gt Rubin Roman

08t Fo
A

0.7}

0.5}

“1.0}

_15) | / Troxel et al. (2022)

03 04 0.7 0.8 16 -1.0
Qm SS w

DES (incl. Doux) (2023) 70



Implication dans Roman Space Telescope

* “Project Infrastructure
Team” selectionnée par la
NASA (juillet 2023) pour 5
ans renouvelable

« Analyse des données
lensing/clustering et
clusters

« Financement CNES envisageé
(postdoc)

* Synergies avec LSST




Cluster cosmology in DARK: DESC CLcosmo pipeline

Cluster Finder
(redMaPPer, WaZP,
AMICO, ...)

DM Stack

TXPlpe
(Data measurements)

CL Catalog

Richness/
redshift bins

‘(/,,f”

OF

E|||ptn:|tres \

Software Data

DESC | | SACC

External [ Other ]

Missing

CCL

(Theoretical Cosmology)

Binned CL counts

C LMM
Cluster WL Masses)

TJPCov

(Theoretical covariance)

[ <M>,‘-/<Az>i/<g,>,-

|
Binned CL counts
+ Covariance

CL Pred.
(Theoretical pre-
diction for clusters)
Contains: MoR,
Selection function
Produces:
Abundances &

(M) /(AX)i/{g:):

.

Firecrown
(Construct Likelihood)

Par. Sampler
(Choose your favorite)

T
Parameter con-
straints (Cosmol-
ogy, Mass, ...)

Search docs

Rapid overview
Installation

Using and citing CLMM

Generate mock data for a cluster
Measure WL Profiles
Model WL Profiles

Generate mock data for a cluster
ensemble

Using the cosmoDC2 catalog

Example 1: Ideal data

Example 1b: Impact of miscentering

Example 2: Realistic data and wrong

model

Example 3: Account for the n(z) of
sources

Example 4: Using a real dataset (HSC)

Example 5: Using a real datasets (DES)

Model WL Profiles (different redshift

inputs)

Model WL Profiles (Object Oriented)

Boost factors
Weak lensing weights

Mass conversion between different
mass definitions

Generate “realistic” mock data for a
cluster ensemble

API Documentation

# / CLMM Documentation View page source

CLMM Documentation

The LSST-DESC Cluster Lensing Mass Modeling (CLMM) code is a Python library for performing
galaxy cluster weak lensing analyses. clmm is associated with Key Tasks DC1 SW+RQ and DC2 SW
of the LSST-DESC Science Roadmap pertaining to absolute and relative mass calibration.

The source code is publically available at https:/github.com/LSSTDESC/CLMM

Getting Started
« Rapid overview
« Installation 9\.‘ QQ:\\
e Using and citing CLMM (L
P
Usage Demos 08(\ x @
®) 2
P2 O
* Generate mock data for a cluster OO

* Measure WL Profiles
* Model WL Profiles
« Generate mock data for a cluster ensemble

* Using the cosmoDC2 catalog

Mass Fitting Examples

« Example 1: Ideal data

« Example 1b: Impact of miscentering

o Example 2: Realistic data and wrong model
« Example 3: Account for the n(z) of sources
« Example 4: Using a real dataset (HSC)

e Example 5: Using a real datasets (DES)

Other

* Model WL Profiles (different redshift inputs)

* Model WL Profiles (Object Oriented)

* Boost factors

* Weak lensing weights

* Mass conversion between different mass definitions 72

* Generate “realistic” mock data for a cluster ensemble



S8 tension

Abdalla et al. (2022)

0.834
*CMB Planck TT,TE,EE+lowE
= CMB Planck TT,TE,EE+lowE+lensing ;

*CMB ACT+WMAP

* WL KiDS=1000 3
* WL KiDS+VIKING+DES=Y1 0
* WL KiDS+VIKING+DES=Y1 .

0.7
* WL KiDS4+VIKING =450 '—6ﬁ

* WL KIDS+VIKING=450
’ 0651
* WL KiDS=450 '—L'

* WL KiD5-450

750
* WL DES-Y2 3
* WL DES=Y1 '—#—.
* WL HSC=TFCF ‘—w'
* WL HSC=psendo=C;
* WL CFHTLenS

. SR = 0.795
* WL4GC HSC+BOSS 7
* WL+ GO+ UMBL KiDS4+DES+eBOSS+Flanck 0;

*WL4GC KiDS=1000 3x2pt

* WL+GC KiDS=450 3x2pt

* WL4GC DES=Y3 3x2pt

* WL+GC DES-Y1 3x2pi
0.728

* WL4GC KiDS+VIKING=450+BOSS ’—?—‘

*WL+GC KIiDS+GAMA 3x2pt

= GC BOSS DRI12 bispectrum 0T
* GC BOSS+¢BOSS '-‘é.‘,—‘&'
= GC BOSS power specira i‘

= GC BOSS DRI2

* Aghanim et al. (2020d)
* Aghanim et al. (Z020d)
* Aiola et al, (2020)

Early Universe

Late Universe

Asgari et al. (2021)
Asgari et al, (2020)
Joudaki et al. (2020)
Wright et al. (2020)
Hildebrandt et al. (2020)
Kohlinger et al. 2017)
Hildebrandt et al. (2017)
Amon et al. and Secco et al. (2021)
Troxel et al. (2018)
Hamana et al, {2020)
Hikage et al. (2019)
Joudaki et al. (2017)

Miyatake et al. (2022)
Garcia-Garcia et al, (2021)
Heymans et al. (2021)
JToudaki et al. (2018)
Abbott et al. (2021)

Abbott et al. (2018d)
Trisater et al. (2020)

van Uitert et al. (2018)

Philcox et al, (2021)
Ivanov et al, (2021)
Chen et al. (2021)

Trisster et al. (2020)

0.
* GC BOSS galaxy power spectrum ‘_zﬂo_; Ivanov et al. (2020)
* GC+CMBL DELS+Planck -—Z—'u White et al. (2022)
* GC+CMBL unWISE+Planck 3-“ Krolewski et al. (2021)
078
= CC AMICO KiD5=DR3 065 '—‘—‘ * Lesci et al. (2021)
*CC DES=Y1 0—8—‘ 0.79 - Abbott et al. (2020d)
= CC SDSS=DRE il * Costanzi ¢t al, (2019)
* CC XMM-XXL - * Pacaud et al. (2018)
077
= CC ROSAT (WtG) —4-.  Mantz et al. (2015)
«CC SPT ISZ L 4: . - Bocquet et al. (2019)
«CC Planck tSZ ™ * Salvati et al. (2018)
= CC Planck 1SZ “Ade et al. (2016d)
07
*RSD '_‘_o.' 47 Benisty (2021)
*RSD Kazantzidis and Perivolaropoulos (2018)
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Constraints on the nature of Dark Matter

« Some of best constraints from satellite galaxies.

« Can be improved with lower mass halos

Fields Particles Macroscopic objects

Ultra—light 5 7;' thermal

scalars - v, 7 relics PBHs

—

b } i " n I L I i 4 " } }
gttt o+ B W i
10-%  Ap»  jo-l0 . 1010 102 ke 1010
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/

90 orders of magnitude!

as diffuse as a
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Sursauts gamma orphelins

V. Alfradique et al 2023 M 10 Dark Sirens - This work
0025 (DELVE) B GW190924+GW200202
R g B GW170814+GW190814
GRB phySlcs M Palmese et al. 2023
* populations of short and long GRBs ~=0.020 - e
* jet (structure, opening angle, content) ‘Sj (@) =4 GWTC-3
« progenitors (BNS, BHNS, SNe...) 50.015
S
T 0.010
Measurement of the Hubble constant a
* Improve viewing angle constraints
0.005

* Shade the light on dark sirens

20 40 60 80 100 120 140
Ho (km/s/Mpc)
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Rubin Early Science Data Release Scenario

DRP SSP Catalogs

Oct 2024 - Nov 2025 - May 2026 - May 2027 - May 2028 -
Jun2021 | Jum2022: | Jum2023: | Ty ionas May 2026 | Jan 2027 Jan 2028 Nov 2028
DPO0.1 DP0.2 DPO.3 DP1 DP2 DR1 DR3
-
D - T 5 E c b O - o~
o o 3 o Q. E Ew 5 o0 . i
- > w2 o > U .= w [ T m
Ea 5 | 8% | 5%2% | S538 | £%: & 5
2 2 -a 2 owao w'o=0 —2a 0 -
v o> a3 s E E " wn nnTg wv = v )
sF | 88 | £75 |82 |3vs | 3 2 2
Data Product a &« v
Raw Images ® @ - @ & & @ @
DRP Processed Visit Images and Visit Catalogs ® ® " $ @ B s ®
DRP Coadded Images ® & = . & ® & L
Object and ForcedSource Catalogs ® L = - & & B &
DRP Difference Images and DIASources = & = = & ® & ]
DRP ForcedSource Catalogs including DIA output = @ = < ® ® @ @
PP Processed Visit Images - - - - - & Ed &
PP Difference Images - - - - - @ & =]
PP Catalogs - - - - ® & B @
PP SSP Catalogs " = ® - & & & @
_ - & & ®

TABLE 1: Summary of data products expected in each data preview and early survey data

release.
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Focal plane

Utility Trunk—houses
support electronics
and utilities

Cryostat—contains focal
plane & its electronics

L3 Lens
Filter

L2 Lens

L1 Lens

Camera % Section
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FTE (chargeur de filtre et CCOB)

16

19

21
22

27
28
12
3N
32
36

39
40
15
42

Qualite

E EEzE FzEEEEZ=

=
3
@

E = g B FE

Mme

MNom
BOULY
DARGAUD

DE LAMBERTERIE

ERAUD
FAURE
FOMBARON
KUSULJA
LAGORIO
MARTON
MENU
MIGLIORE
ODIEVRE
PERBET
RONI
SCORDILIS
TOURBA
VESCOVI
VEZZU
VIVARGENT

Prénom
Jean-Luc
Guillaume
Pierre
Ludovic
Remi
Dominique
MILE

Eric

Marc
Johann
Myriam
Yvan

Eric
Samuel
Jean-Pierre
Emmanuel
Christophe
Francis

Lucie

Catégorie BAP

IE

O NEE O B O RGE O Eey 0 BhE O el O BE (O e 6 BmE O

Quotité ETP 2019 Total

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

80.0
100.0
100.0
100.0
100.0
100.0
100.0

0.0
20.0
25.0
15.0

0.0

0.0

0.0
40.0
20.0

0.0
70.0
10.0
60.0
15.0
35.0
10.0
20.0
70.0
20.0

ETP 2020 Total
0.0
20.0
25.0
15.0
0.0
0.0
60.0
40.0
8.0
0.0
70.0
15.0
50.0
15.0
35.0
10.0
20.0
70.0
20.0

ETP 2021 Total
0.0
20.0
15.0
3.0
0.0
0.0
60.0
40.0
8.0
0.0
30.0
0.0
20.0
5.0
20.0
0.0
0.0
70.0
5.0

ETP 2022 Total
0.0
20.0
2.0
3.0
0.0
0.0
40.0
20.0
8.0
0.0
30.0
0.0
0.0
0.0
0.0
0.0
0.0
50.0
0.0

ETP 2023 Total
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40
20
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50

ETP 2024 Total
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Dernier passage
au CS:12/2016

Rayonnement cosmiqgue galactique (RCG)

Analyse des données AMS-02 (L. Derome)
» Leader analyse flux de noyaux (jusqu’environ 2018) Activité
« Leader sur analyses isotopiques (de Li, Be, et B) — résiduelle a
partir de 2024

Collaboration ANR Micro (2020-2024) sur UHECR (J. Bregeon)

Interprétation des données AMS-02 (leader D. Maurin) ™ “."2‘2“”2]
« Collaboration multi-labos (LAPP, LAPTh, LPSC, LUPM...) '

P limits (AMS data 18]

+ Via PNHE et LabEx ENIGMASS 2 P

« Via projet IN2P3 PHENOD (2016-2019) TS
« 10 publications et nombreux proceedings (2019-2023) Activitd g i

« Limites matiere noire avec antiprotons en forte ;; NFW (y=1)

- Evaluation temps de faisceau@NA61pour XS > réduction “TF Caloreetal, bic

- SeiPost (2022) bb channel
« 16 stagiaires L1-M2+Masterarbeit (2018-2023) L L i
12.5k DM mass m, [GeV]
Outils publics pour la communauté (leader D. Maurin) CRDB : nombre de
. . : requétes par mois
» Code USINE (propagation RCG) — 1 publi (2019)

* CRDB (base de données du RCG) — 3 publis (2014,
2020, 2023) avec support F. Melot (service info) _J



https://lpsc.in2p3.fr/usine
https://lpsc.in2p3.fr/crdb
https://ui.adsabs.harvard.edu/abs/2022ScPP...12..163C/abstract
https://ui.adsabs.harvard.edu/abs/2022ScPP...12..163C/abstract

Dernier passage
au CS:12/2016

Détection indirecte de matiere noire en y et v

Annihilation DM only

Classification des cibles matiére noire (pour Fermi-LAT et CTA)
Cibles : halos sombres, dSphs, Voie Lactée, amas, diffus extragal.
Leaders : D. Maurin et C. Combet

Hutten et al.
Phat-ELVIS

- h
1

we | Lacroix et al
51 CAP (2022)
10!

100 H L

w* 1w* w? ow' w  w 10?* - 1R
€5

« Décroissance et annihilation (<ov> indépendant
* Projet de longue haleine (2010-2020)
« Collaboration LPSC/Allemagne/UK/US

« Annihilation <ocv> dépendant de v
* Projet plus récent (2020-20247?)
« Collaboration LAPTh/LUPM/LPSC/Madrid

v

Outil public CLUMPY (calcul des signaux matiére noire)
Leaders : D. Maurin et C. Combet
« 3 publications (2012, 2016, 2019) — nouvelle “release” en prep.
« Utilisé (dans publis) par H.E.S.S., HAWC, Fermi-LAT, ANTARES...
et aussi par théoriciens et astrophysiciens

Fin d’activité (?)
apres dernier
release CLUMPY
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https://lpsc.in2p3.fr/clumpy
https://ui.adsabs.harvard.edu/abs/2019Galax...7...60H/abstract
https://ui.adsabs.harvard.edu/abs/2019Galax...7...60H/abstract
https://ui.adsabs.harvard.edu/abs/2022JCAP...10..021L/abstract
https://ui.adsabs.harvard.edu/abs/2022JCAP...10..021L/abstract

