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fos : a probe of dark energy and general relativity
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fos : a probe of dark energy and general relativity
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Indirect measurement with RSD
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fos : a probe of dark energy and general relativity

& EUCLID

SN Ia will provide a direct —— GR + ACDM
measurement here ! -—-—- DGP
—-= f(R)
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SN Ia : build the Hubble diagram
L ~ cst

SN Ia are standard candles
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SN Ia : build the Hubble diagram
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Fainter SN Ia Hubble diagram
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SN Ia : build the Hubble diagram

L ~ cst SN Ia Hubble diagram
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SN Ia : build the Hubble diagram
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Using simulations to study bias and systematics

SNsim code Survey-like Hubble

@ SN Ia diagram

Velocity
estimations

Survey
parameters

Velocity field 1 ‘ Likelihood
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https://github.com/bcarreres/snsim

Using simulations to study bias and systematics

SNsim code Survey-like Hubble

@ SN Ia diagram

Velocity
estimations

Survey
parameters
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Using simulations to study bias and systematics
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Using simulations to study bias and systematics
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Using simulations to study bias and systematics

SNsim code Survey-like Hubble
@ SN Ia diagram
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Using simulations to study bias and systematics

SNsim code Survey-like Hubble

@ SN Ia diagram

Velocity
1 1 } estimations
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Survey
parameters

Velotyfed C = (£05)Ceos + Cans

CCOS computed from Pm}(k)

Johnson et al. 2014
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The sample selection bias

We reproduce the selection of data
by applying 2 cuts :

® Detection cut : at least 2
epochs with a SNR > 5

® Typing cut : probability to be
typed as a SN Ia

Before cuts
After cuts




The sample selection bias

We reproduce the selection of data
by applying 2 cuts :

® Detection cut : at least 2
epochs with a SNR > 5

® Typing cut : probability to be
typed as a SN Ia

Furthest objects : only the bright
part of the sample is selected,
leading to a selection bias




The sample selection bias : estimated velocities

The sample selection affect estimated velocities :

Weigthed Mean for 8 mocks
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The sample selection bias : estimated velocities

The sample selection affect estimated velocities :
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The sample selection bias : growth rate results

Results for the }

growth rate : Weighted mean for 8 mocks

® Bias appear when including
SN Ia with a redshift z
> 0.08

® For z > 0.08 the relative
bias increase up to ~ 70 %
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The sample selection bias : growth rate results

Results for the
growth rate :

® Bias appear when including
SN Ia with a redshift z
> 0.08

® For z > 0.08 the relative
bias increase up to ~ 70 %

® With sample at z < 0.06 no
bias and relative error of ~
20 %
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Carreres et al.
in prep —— GR + ACDM
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How much can we improve by unbiasing velocities ?

Mean for 8 mocks
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Unbias velocities for SN Ia
with z > 0.06 obtained by
drawing velocities as :
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How much can we improve by unbiasing velocities ?
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with z > 0.06 obtained by
drawing velocities as :
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Conclusion

* The growth rate allows to test modified gravity and
dark energy models

* SN Ia will provide a precise measurement of this
parameter at low redshift with survey like ZTF and
LSST

* The ZTF DR2 sample selection does not bias the result
up toz ~ 0.06

* These results will be published soon !
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Power spectrum

—— Linear, z=0
Non-lin Bel et al., z=0
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Line of sight velocity covariance




True velocities in simulated sample
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