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The Hubble diagram with peculiar velocities
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The Hubble diagram with peculiar velocities

Adding peculiar velocity :
v~300km/s

Az ~ 0.001

Ap ~ 0.004 mag

Variation has the same sign
as peculiar velocities

Distance modulus u
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The Hubble diagram with peculiar velocities

Adding peculiar velocity :
v~300km/s

Az ~ 0.001

Ap ~ 0.004 mag

Variation has the same sign
as peculiar velocities

Distance modulus u

Adding intrinsic scatter :

o,..~ 0.12 mag

Lead to bad velocity 0.06 0.08 0.10
estimation Redshift




The Hubble diagram with peculiar velocities

Peculiar velocity estimator :
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The simulation pipeline
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The simulation pipeline

Hubble

SN lightcurves g Lightcurves fit === diagram

Observations logs

SN at redshift z : 0.08581 and peak at time to : 58362.14 MID VeIOCItleS
SNSim code estimation

®

Cosmology
&
Supernovae physics

25.0)

Flux (ZP

Halo catalog

1 2
Time relative to peak


https://github.com/bcarreres/snsim

The simulation pipeline

Lightcurves fit TN d'*i::rg';

Observations logs

Velocities
estimation

t redshift z : 0.08581 and peak at time t, : 58362.14 MID

SNSim code

®

25.0)

Cosmology
&
Supernovae physics

Flux (ZP

Halo catalog

Data - Model
&


https://github.com/bcarreres/snsim

The simulation pipeline

Hubble

Lightcurves fit === - S—

Observations logs

Velocities
estimation

S
o

SNSim code

w
©

®

w
(-]

Cosmology
&
Supernovae physics

w
~N

w
)]

measurement

Distance Modulus u

w
(0]

w
s

Halo catalog

w
w

0.04 0.06 0.08 0.10
Observed Redshift


https://github.com/bcarreres/snsim

The simulation pipeline

Observations logs

SNSim code

®

Cosmology
&
Supernovae physics

Halo catalog

Hubble

Lightcurves fit - S—

Velocities
estimation
Minimize :
2 _ Ap?

X 2

o

27\ 2
AL = fLops — <5 log ((1 + Zobs) (1 o l_) 7-(:(.(,5)> + 25)
C

1+Zobs_
142

measurement

> —
~Ccos


https://github.com/bcarreres/snsim

The simulation pipeline

Hubble

Lightcurves fit e

Observations logs

Velocities
SNSim code estimation

@ The Maximum Likelihood

Cosmology method

&
Supernovae physics Howlett et al. 2017 measurement

Halo catalog


https://github.com/bcarreres/snsim

Quantify biases that may affect fo, analysis

Quality cut on SN can bias fo, by changing peculiar velocities population.

Exemple : Malmquist bias
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Quantify biases that may affect fo, analysis

Quality cut on SN can bias fo, by changing velocities population.

Exemple : Malmquist bias

Initial velocities distribution

After running the estimator we find
a wider distribution

Imposing a m; < 18.5 cut on SN
bias the distribution

This effect is lead by the bias from
intrinsic scattering on vpec estimation

V>0
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Biased SN
population

0.06 0.07 0.08 0.09

Redshift

0.10




Method we want to test : the maximum likelihood

From Howlett et al. 2017

C1:01: — (f08)QCCOS + Cobs




Method we want to test : the maximum likelihood

From Howlett et al. 2017

1
(Concdis— 5 ARPoo (k)W (k, 73, 75)T2 (k)

=== Py linz=0
P¢ non-lin z=0

Non-linear power spectrum computed
with regpt

(cf https://arxiv.org/abs/1208.1191)
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https://arxiv.org/abs/1208.1191

Method we want to test : the maximum likelihood
From Howlett et al. 2017

1
(CCOS>ij ) dk Pog (K)W (k, 74, 75)I0° (k)

Window function :

Give the amplitude of each mode of the power
spectrum in the covariance term.

Depends on position




Method we want to test : the maximum likelihood

From Howlett et al. 2017

1
(CCOS>i' ) dkng(k)W(/{, T4, Tj)FQ(k)

Bin window function :

Take into account the binning of voxels.

Smooth the scales typically smaller than the voxels
size.




The dependence on grid size and kmax

. Grid size = 20 Mpc.h 1
Determine the mock fo, Grid size = 30 Mpc.h~ 1

Grid size = 40 Mpc.h "1

Use true velocities values Grid size = 60 Mpc.h ™1

Only cosmological
covariance :

Cobs =0

Fit using Kmin = 0.007 Mpc.h™ +

|

0.150
kmax [Mpc~—!.h]




Comparison with Howlett et al. 2017

O  Grid = 20h~ ' Mpc O Grid = 10h " Mpc
<> Grid = 15h~"Mpc % NoGrid

SURFS Mocks {

Grid size = 20 Mpc.h~1
Grid size = 30 Mpc.h ™1
Grid size = 40 Mpc.h~1
Grid size = 60 Mpc.h~1

| | | | ]
0.100 0.125 0.150 0.175 0.200

Kmax (A Mpc) 0:150

kmax [Mpc~1t.h]

For the 20 Mpc.h™! our results seems to
decrease faster with increase of kmax




Conclusion and future plan

e The instabilities with respect to kmax have to be
investigated

e We plan to measure the fo, of the box using
standard RSD analysis

e Quantify the impact of SN selection biases on the
estimates of fo,



Thanks for your attention
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—— L=20Mpc.h™1
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Appendix

L =20 Mpc.h™ L = 60 Mpc.h

A, = 0 Mpc.h-?

A =125 Mpc.h™t
A, = 250 Mpc.

A, = 375 Mpc.

A, =500 Mpc.h

A, = 0 Mpc.h™?

A, =125 Mpc.h~?
A = 250 Mpc.h~1
A, = 375 Mpc.h~?
A, = 500 Mpc.h~?

P(k) M2 (k) W(k)
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