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e Simulation Based Inference
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Other sciences:
e Reconstruction and Cosmography (see Farnik’s talk)
e H,(see Davide’s talk)
e PV corrections for w0 - wa
([ J



The future sample from the Rubin-LSST —DESC

Rubin-LSST: ~1 000 000 SNe la, ~200 000 cosmological-grade (Lochner et al. 2022, Gris et al. 2023)
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The future sample from the Rubin-LSST

Rubin-LSST: ~1 000 000 SNe la, ~200 000 cosmological-grade (Lochner et al. 2022, Gris et al. 2023)
PV sample: ~30 000 SNelaatz <0.15

~170 000 WFD ~30000 DDF
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The future sample from the Rubin-LSST ;;:\@DESC

Spectroscopic redshift are needed !!!
Host-z from 4MOST (4HS, TiDES-Host, CRS) & DESI (DESI, DESI-Ib & DESI-I1)
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The future sample from the Rubin-LSST

Spectroscopic redshift are needed !!!
Host-z from 4MOST (4HS, TiDES-Host, CRS) & DESI
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N-body simulations Uchuu UniverseMachine (Ishiyama et al. 2021; Aung et al. 2023)
i Siﬁ‘ff ILjn|\/|(I(Dcl-\‘/lalr;alo) One mock contains ~O(50 000 000) galaxies !

(including SFR and Stellar Mass)
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Growth rate pipeline: what do we have? ~ DE
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N-body simulations Uchuu UniverseMachine (Ishiyama et al. 2021; Aung et al. 2023)
- OuterRim (DM halo)

- Uchuu UM (Gal)

LSST+ROMAN SIM UCHUU

12 4

11 1

LSST and Roman magnitudes and sersic parameters

added by interpolating on OpenUniverse simulations
using Stellar Mass and SFR parameters
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8 mocks covering z~ 0-0.17 are available on NERSC LSST+ROMAN SIM UCHUU
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PV cosmology DESC working group ~  DESC

2 papers published this year within DESC:

e Rosselli et al. 2025, Forecast for growth rate measurement using peculiar velocities from
LSST supernovae

e Carreres et al. 2025, Type la supernova growth-rate measurement with LSST simulations:
intrinsic scatter systematics



Growth rate: forecasts (Rosselli et al. 2025) y

Simulation of the 10-years sample of the Rubin-LSST using snsim for the 8 Uchuu mocks
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Rosselli et al. 2025
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Additional details on Damiano’s work will be given on
Thursday during his PhD defense !!!
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Simulation of 10 years of LSST using SNANA for the 8 Uchuu mocks and different models

of intrinsic scatter e pemate  uncertainty bt
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SN la systematics: Intrinsic scatter

—— LCDM model
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Growth rate: systematics (Carreres et al. 2025) — DESC

SN la systematics: Intrinsic scatter

—— LCDM model ¢ Color independent ¢

391 ¢ SNela I 0.200 1 ¢ Guy et al. 2010 (30 % chromatic) °
= ‘ » + Chotard et al. 2011(70 % chromatic)
_g 38 4 0.175 A ¢ Dust model (Brout & Scolnic 2021) .
3
3 ]
£ 37- - 0.150
8 ) s e
c [ ]
5 3 0.125 - e ¢ I s o s 3
o . s ° ° ¢

354 0.1004 © ° e

[ J

b PR L 00, .
2 ; b i s gl | Intrinsic . . : .
3 —0.1 0.0 0.1 0.2
o scatter +— >
& 3 Bluer SN color (SALT ¢) Redder

003 004 005 006 007 008 009 010
Redshift z

=
[a=)
0



Growth rate: systematics (Carreres et al. 2025) — DESC

Test fit of the fo, using simple standardisation:

p=mp+ ary — pr; — My



Al
: e\
Growth rate: systematics (Carreres et al. 2025) — DESC

Test fit of the fo, using simple standardisation:
uw=mp-+ar, — Bxry — My
And Bias Correction method (BBC):

p = mp+ar)—Br1—My+d(x1, ¢, B, o, My g)



Growth rate: systematics (Carreres et al. 2025) — DESC

Test fit of the fo, using simple standardisation:
uw=mp-+ar, — Bxry — My

And Bias Correction method (BBC):

1 = mp+tow)—Br1—My+o(x1, ¢, B, o, Myogt)

Computed using large simulation (~40 times LSST)




Growth rate: systematics (Carreres et al. 2025) — DESC

Test fit of the fo, using simple standardisation:
uw=mp-+ar, — Bxry — My

And Bias Correction method (BBC):

1 = mp+tow)—Br1—My+o(x1, ¢, B, o, Myogt)

Computed using large simulation (~40 times LSST)

The “bias corr” simulations reproduce realistic intrinsic scatter and survey selection
effects
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Growth rate: systematics (Carreres et al. 2025)

SN la systematics: Intrinsic scatter
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Growth rate: systematics (Carreres et al. 2025) —  DESC

SN la systematics: Intrinsic scatter
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SN la systematics: Intrinsic scatter
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Model systematics: RSD parameter
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Model systematics: RSD parameter
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Fit of Uchuu true velocities gives 6 _~ 21 Mpc/h
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Model systematics: RSD parameter

Pou'(k) = Pyy(k)

Fit of Uchuu true velocities gives 6 _~ 21 Mpc/h
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Conclusion — 4 DESC

Rubin-LSST will provide a ~20 000 SN la PV sample with current spec-z follow-up

This should enable a ~10% measurement of fo, in the range 0.02 <z <0.14 and 3
sub-20% measurements in the 0.02-0.06, 0.06-0.1 and 0.1-0.14

First precise measurement will be achieved after ~3 years of data

Systematics such as intrinsic scatter and RSD models needs to be mitigated
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What can we learn from pre-LSST measurements?
DEBASS (Maria’s talk)

ATLAS (Jack’s talk)

ZTF (Rafael and Jakob talks)

LS4 (Alex’s talk)

Probes combination:
e DESITF (Caitlin’s talk) and FP (Kelly’s talk)
e RSD: DESI, Wallaby (Fei’s talk)

Improvement of power spectrum modelling (Shi-Fan and Massimo talks)
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Thank you for your attention
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