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Motivation:
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principle
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This work :
Study
anisotropy of
Ho
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Zwicky Transient Facility (ZTF):

(. Survey of the

Northern sky
begunin 2018 i
\ California

% _

* Unique survey of
low redshift Sne la ‘

3628

Sne la, between

\_ 2018-2020

(DRZ : second data\
release contains

spectroscopically

_/

* M.Rigault et al.
arXiv:2409.04346 _
(submitted) * Observe in three
bands:g,r, |
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Simulation: -
(« Contains all observation ) _ T ofuds " N
information : maglim, field of |~ £TF (ibservmg ) S | e
. . o S MDD MID
Obseryatlon, pOSSIbIe g M.Amenouche et al., arXiv:2409.04650 (submitted)
. technical problem y
/ e Simulates astronomical
: — Skysurvey | | targets as they would be
++++ + s ceneroted / observed by a survey
| S
| ++ it i
o H i
ol ¢ SN la model Pt gy T
. ¢ MK 0.150 R Tyl (P o W
e ® . ¢ 3 " ‘“ h-' 21 : ‘ B "ASe . " x?,.;" ‘
0.00 0.02 0.04 O.OSedSh;)f.EB(z) 0.10 0.12 0.14 . 0.125 2P ...’ )b ) ‘\ﬂ -
M.Amenouche et al., arXiv:2409.04650 (submitted) %0-100 ‘ e A e
§0.075 », 8400 S ! Vit SR
* Sncosmo : SALT2
0.000 .

Chloé Barjou-Delayre ADE 30/10/24



SNe la - Standardisation:

Tripp relation :

mp=—2.5log,,(x,)+10.635

U= m — M +ax, /3€1|-p
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Hubble Diagram of a simulated survey

after standardisation:

Hubble diagram

[- Fit a, 3, My for the survey]

40
B=3.091+0.017
5g | @=0.1370.002
Mg = -19.055+0.002
36 -
§ 34 -
3 ‘ 0=0.1068
A =0.0013
. -1 0 1 * With fixed cosmology :
HMcorr — Mtheo . Flat /\CDM
28 A ® Qm - 0.315
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 e Hyo=70 km_s-l_MpC'l
\_ Y,
ADE 30/10/24 6

Chloé Barjou-Delayre



Anisotropy: 5

\
— ~
* With a, 3, Myand
Q, fixed The Zwicky Transient Facility Survey
.* Ho and o free o e e
Y
Ho= 68 km.s~.Mpc™? Ho= 73 km.s™.Mpc* 2

Milky Way
ZTF SNla

v
Ho= 70 km.st.Mpct?
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Healpy method (fixed patch)
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Cluster method (adapted patch):

250 4
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Simulation of the Zwicky Transient Facility Survey o
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Several Simulation:
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Simulation number

X @ mean of the error
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Simulation number

* Sensitivity of 0.22 km.s*.Mpc* at a confidence level of 10
* for Cluster method with no anisotropy effect in input.
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Adding a dipole effect:

AB = B'snia - edipole

Dipole Ho= 70 km.s*Mpc™

% Dipole input: AHy = 3kms~1Mpc—1 I

cz'=H,'d=(H,+AH,cos(A8))d
AHOCOS(AH))
H,

z'=(1+

-2.9995 AHy 2.9995

v
[AHO: 3 km.S'll\/lpC'lj

y
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Fit a dipole for the Healpy Free
method: | AR
0H,—0H,"'(6,,0,,,AH,)

N atc
XZ:Zi:plh( O

SH!

dip >

)2

Dipole Healpy

% Dipole input: AHy = 3kms~1Mpc 1

X Fitted Dipole: AHy = 2.44kms = Mpc! th ,i — _ )
oH,"=AH, cos( 0. Hdl.p

1

Dipole Effect on Healpy method

CET
[

S
[

-2.9995 AHg 2.9995

-2.49945 OHg 3.11555
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Healpy fit dipole:

Healpy method

Fitted 6Ho
! N g
>
N L L
e
—_——

VR,
VR
— e
N VR
Fitted RA (rad)
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o o =
w o w
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e
e
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Cluster fit dipole:

3.3 A

Cluster method
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* No Systematic
bias
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Cluster fit dipole:

Cluster

- Error aera of Ra & Dec
Input dipole

Dipole Cluster

+ Dipole input: AHp = 3kms~1Mpc~1

-0.720549 AHooutput — AHoinput 0.177264

2.9995 AHg 2.9995 r . . \
* More difficulty to fit the

input dipole close to the

south celestial pole.
. _/
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Conclusion:

/Summary ; \

The clustering method is more
precise and sensitive than
Healpy methods.

- Sensitivity of 0.22 km.s*.Mpc™*
at a confidence level of 1o for
Cluster method with no
anisotropy effect in input.

- The healpy method introduce a

K bias in the reverse fit dipole. /

* Perspective :
- Test the impact of using the V

volume limited (z<0.06).

- Anisotropy fit with MCMC. @
- Test the impact of different
Dustmaps.

More complexe anisotropy |[: ..
effects.

* Adding large scale structure | .

i . ) T0 DO
in the simulations.

Chloé Barjou-Delayre ADE 30/10/24
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Backup - Several dipoles in several simulations :

Healpy

—— Gausienne witho=1& u=0

20.0 1

17.51

40 -

15.0 A

12.54

10.0 A

7.5 1

5.0

2.5 A

0.0 -
0 2 4
ARA(ORa ADEC/opec

—— Gausienne witho=1& u=0

40 4

30

201

10 A

ARA/oga ADEC/0pec
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Back-up : Several dipoles in several simulations :

Healpy

Error aera of Ra & Dec
Input dipole

|
-1.85849 (AHooutput — AHoinput) 0.306242
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Back-up : Several dipoles in several simulations Cluster method:

Cluster Cluster

Error aera of Ra & Dec
Input dipole

Error aera of Ra & Dec
Input dipole

9.16416 AHo/ow, 32.4571 -2.99291 (AHooutput — AHoinput) /0w, 0.871649
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Back-up : Several dipoles in several simulations Healpy method:

Healpy
Healpy

- Error aera of Ra & Dec
Input dipole - Error aera of Ra & Dec

Input dipole

-9.29717 AH — AHy; o 1.1495
(AHooutput oinput)/OH, 5.71047 AHo/oH, 23.2445
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Backup-Volume limites :

Cluster method

* ® All the survey
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Backup-Volume limites :

0
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Cluster for V_lim
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Backup-Volume limites :

Cluster for V_lim

Error aera of Ra & Dec
Input dipole

|
-1.95405 (AHooutput — DHoinput)/OH, -0.351256
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Backup-Symetrie :

Dipole Cluster Dipole effect on Cluster method

* Patchs
Galactic

% Dipole input: 6Hy = 3kms~1Mpc !

% Fitted Dipole: 6Hy = 2.52kms~1Mpc~!

.

3 OHyg 3

Dipole Cluster

* Patchs
Galactic

% Dipole input: 6Hy = 3kms~'Mpc-!

¥ Fitted Dipole: 6Hy = 2.98kms~1Mpc—!

3 OHg 3



Backup-Symetrie :

D4 N ®

0.2 ®

0. = o o e

=0.4 1

OHp, dip1 + OHp, gip2

=0.6 1

_D.B -

_l.D -

Patches
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Backup- single Cluster Dipole :

Dipole Cluster

% Dipole input: 6Hy = 3kms~1Mpc~1

%  Fitted Dipole: 6Hy = 3.08kms~1Mpc-1

-2.9995 OHy 2.9995

Dipole effect with Cluster method and AHg = 3km.s™1. Mpc~!

3

_2— + +
_3_

DIV SIS SIS S T N e o
R g g v
e

patchs

[

-2.81245 OHp 2.79895

Patchs
Galactic
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Backup SALT2

], SNCOSMO

A Python Library for Supernova Cosmology

KSncosmo : A Python Library fom

LSJZE:IIT?(\)/?' Cosmology analysis. Saltz (T21) Spectral Adaptive \
' Lightcurve Template version 2 : one
- Supernovae modelisation supernovae model to modelize ligth
- Light curve representation curve parameters
~ Simulation
Q / F(p,A)=Xy X [My(p, ) + XM, (p, )] x exp[C CL(1)]

\_ J
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