Gregory Horndeskr Horndeskr Scalar Theory Past Present and Future

V0|d Lensmg asa Test o Gravrly
1. How To Measure WL by Voids

Renan Isquierdo Boschetti (Supervisors: Eric Jullo and Stephanie Escoffier)

Qfﬁ"(p?ﬁéfquede (Alx Marseille / LAM
)

I'Univers
AixMarseille Université UrﬂJVEI’S tE PARTILE D MARSELL LABORATOIRE D'ASTROPHYSIQUE /
DE MARSEILLE




Contents

® Motivations
® \oid-Lensing review
® How to measure VL

® Previous results in literature

® (Jur measurements
® (Conclusion and next steps




/ 13.8 « Lookback time [Gyrs]

gth

tren

BAO feature s

gth

stren

BAO feature

ength

st

e
-~
-
o
~—

gth

stren

BAO feature

th

streng

BAO feature

eBOSS + BOSS Lyman-a (2008-.'2..\019)
eBOSS + SDSS I-ll Quasars (1998-2019)

gth

stren

BAO feature

SDSS [-ll Nearby Galaxies (1998-2008)

50 100 150
s (h"*Mpc)




!
1]1]j:l !

5T

2.4 million QS0s

z=4 <

B 17 million Ef G-

20 . P
1200 Triangulum Galaxy (M33)

- “agq . Fiher#160 : 4 million LRGs

600 | i B o ’ _
9 . 10 million brightest galaxies —4—>2>———> r=1.0 Gpc/h

200 , | e AR i _ 7=0.2 r=0.5 Gpc/h

Intensity

O TOG =000
Wavelength (Angstroms)



WL Voids

Differential surface mass density:
AX(R,z;)) =2 (K( < R) — k(R))

— Zcrit X }/t(R)

K(R) = Ezr%tjdm, R)




Void-Lensing Prediictions
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How To Measure VL
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How To Measure VL 3D Voids
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How To Measure VL
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HOW TO Measure VI. 3D Voids centers (8 < R, < 15[h~'Mpc]
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HOW TO Measure VI. 3D Voids centers (5 < R, < 8[h~'Mpc]
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How To Measure VL Voids
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How lo Measure VL 2D Voids 3D Voids

250
200

150

‘Mpc

1

50




=

Void-Lensing (DES) (62

M|
3| ¢ ¢ Data measurement |-
- — Best-fit data model
9| T ¢ ¢ Sims measurement |-
. _
o
& 1F -
2.
~— \ ¢ .
% ®
2 0 1 0.7 density contrast § 1.7
H . 1(1)00 1 | | | 1
ﬁ 1 ® b [ spec-z voids
4 _1 ~ e o ﬂ”‘ o --‘ T - 8000' ’ ] photo-z voids
B - o o N gooo | i
92k . [ B | - Z /
- 4000 f // -
—3} “ + 1 ] 2000 _
| O
— 0.20| ]
107" 10° o -
% 010} i
R/ R, = 0.05
4 000
—0.05} -
010} | | | | | i
Sanchez et al. (2016) T TTI0 60 80 100 120 140 160



Void Lensing (DES)
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2D Void Finder Algorithm
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A From 2D Voids (4 Bins of Redshift

o A BGS 2D Voids
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3D Voids X 2D Voids (BGS)
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The Role of Void Radius
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Conclusion and Next Steps

® DESI survey will open an opportunity for
testing gravity with unprecedented
precision

® VL lensing Is a promising observable

® Don't reject small 2D voids!

® Understand the relation hetween 2D and
3D voids



