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The future sample from the Rubin-LSST

Rosselli et al. 2025

Rubin-LSST: ~1 000 000 SNe Ia,  ~200 000 cosmological-grade (Lochner et al. 2022, Gris et al. 2023)

PV sample: ~30 000  SNe Ia at z  ≤ 0.15
~170 000 WFD ~30 000 DDF
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The future sample from the Rubin-LSST
Spectroscopic redshift are needed !!!
Host-z from 4MOST (4HS, TiDES-Host, CRS) & DESI 

Rosselli et al. 2025

Spec-z sample ~ 20 000 SNe Ia
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Growth rate pipeline: what do we have?

N-body simulations
- OuterRim (DM halo)
- Uchuu UM (Gal)

LSST and Roman  magnitudes and sersic parameters 
added by interpolating on OpenUniverse simulations 
using Stellar Mass and SFR parameters

8 mocks covering z ~ 0–0.17 are available on NERSC

Uchuu UniverseMachine (Ishiyama et al. 2021; Aung et al. 2023)
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PV cosmology DESC working group

2 papers published this year within DESC:

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

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



Growth rate: forecasts (Rosselli et al. 2025)
Simulation of the 10-years sample of the Rubin-LSST using snsim for the 8 Uchuu mocks 

SN Ia scatter of ~0.12 mag

Rubin-LSST detection efficiency from Sánchez et al. 2022

Spec-z sample based on 4MOST and DESI efficiencies
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Growth rate: forecasts (Rosselli et al. 2025)



12–14 % precision in the 3 redshift bins
0.02–0.06, 0.06–0.1, 0.1–0.14

Growth rate: forecasts (Rosselli et al. 2025)



Growth rate: forecasts (Rosselli et al. 2025)

Rosselli et al. 2025



Growth rate: forecasts (Rosselli et al. 2025)

Rosselli et al. 2025

● At least 3 years for a <20% measurement 
in the redshift range 0.02–0.14



Growth rate: forecasts (Rosselli et al. 2025)

Rosselli et al. 2025

● At least 3 years for a <20% measurement 
in the redshift range 0.02–0.14

● At least 5 years for a <30% measurements 
in the 3 redshifts bins



Growth rate: forecasts (Rosselli et al. 2025)

Rosselli et al. 2025

● At least 3 years for a <20% measurement 
in the redshift range 0.02–0.14

● At least 5 years for a <30% measurements 
in the 3 redshifts bins

● After 10 years <20% error for all redshift 
bins. Measurement at the ~10% level 
across the redshift range 0.02–0.14



Growth rate: forecasts (Rosselli et al. 2025)

Rosselli et al. 2025

● At least 3 years for a <20% measurement 
in the redshift range 0.02–0.14

● At least 5 years for a <30% measurements 
in the 3 redshifts bins

● After 10 years <20% error for all redshift 
bins. Measurement at the ~10% level 
across the redshift range 0.02–0.14

Additional details on Damianoʼs work will be given on 
Thursday during his PhD defense !!!
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Growth rate: systematics (Carreres et al. 2025)
Simulation of 10 years of LSST using SNANA for the 8 Uchuu mocks and different models 
of intrinsic scatter 

Major systematic in the DES-5years 
analysis (Vincenzi et al. 2024)
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Test fit of the fσ8 using simple standardisation:

And Bias Correction method (BBC): 

Computed using large simulation (~40 times LSST)

The “bias corr” simulations reproduce realistic intrinsic scatter and survey selection 
effects 
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Model systematics: RSD parameter

Growth rate: systematics (Carreres et al. 2025)

6% systematic

Fit of Uchuu true velocities gives σu ~ 21 Mpc/h

Redshift-space 
distortions
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Rubin-LSST will provide a  ~20 000 SN Ia PV sample with current spec-z follow-up

This should enable a ~10% measurement of fσ8 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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Whats next?

What can we learn from pre-LSST measurements?
● DEBASS (Mariaʼs talk)
● ATLAS (Jackʼs talk)
● ZTF (Rafael and Jakob talks) 
● LS4 (Alexʼs talk)

Probes combination:
● DESI TF (Caitlinʼs talk)  and FP (Kellyʼs talk)
● RSD: DESI, Wallaby (Feiʼs talk)

Improvement of power spectrum modelling (Shi-Fan and Massimo talks)



Thank you for your attention


