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Outline

- Cosmology with the growth rate of structures

- Constrain the growth rate with peculiar velocities of
type-la supernovae

- Simulation of type-la supernovae observations

- First results and systematic effects
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Cosmology with the growth rate of structures
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Constraining the growth rate with SN Ia

Currents methods : use RSD 0.6 : ' L
indirect measurement of the
velocity field
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Constraining the growth rate with SN Ia
Currents methods : use RSD 0.6 ' ' |
indirect measurement of the l
velocity field
eBoss 0.5 147 1 &, Jﬁ
éo ........
Desi S e TSRS Q
8 04 T ’,,/ ""'-.__' ~ . - .
S .
s O : e
Next survey : SN la direct % 0.3 1
measurement of the velocity field 5
ZTF 0.2 A - G.R.
. R (e f(R)
Rubin observatory Modified gravity {---- D G.P
0.1 .

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Redshift



Peculiar velocities measurement with SN Ia

SN la = Standard candles
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Peculiar velocities measurement with SN Ia

SN la = Standard candles
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How can we estimate the systematics errors ?

Simulation = essential tool to study systematics errors levels and make forecast for
future analysis !

Examples of systematics:

* Observational selection effect

* Angular instrumentation correlation
* Velocity bias of host galaxies

* Non la contamination

Forecast:

* Impact of cadence
* Impact of calibration



SN Ia simulations with halo catalogue

z=0.054 mg =17.968 x; = -0.101 ¢ = 0.0219

b ztfr
\ b ztfg

—I20 -10 0 10 20 30 40 50



From simulation to the growth rate (fos)
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Selection bias (preliminary)

‘ Not all SN can be used for cosmology

Noise + instrument depth + cadence : o
— Apply selection criteria
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Selection bias (preliminary)
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Growth rate estimation from peculiar velocities

Maximum-likelihood method
(Johnson et al 2014, Howlett et al. 2017c, Adams & Blake 2017, 2020)
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Conclusion

 ZTF and Vera Rubin will have large homogeneous sets of type-la supernovae
for growth-rate measurements

* Simulations are needed to evaluate and correct systematics errors

Observational selection effect
Angular instrumentation correlation
Velocity bias of host galaxies

Non la contamination
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* Happy to collaborate with you!



Thank you for your attention !
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