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e | arge under-dense
regions in the universe

e Sensitive to structure 3
~ growth, dark energy,
 modified gravity, sum of |
~ neutrino masses and
galaxy formation b
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Why study cosmicvoids? 5 . 4
BOSS DR12 CMASS <

Voids: complementary probes

zeff = 0.07
* BAO + RS5D

voids. this work

= combined

040 045
Da(z)H(z)/c

arxiv: 1904.01030 /
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> 5000 robotic positioners

~ 3.8m primary mirror

10 spectrographs
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DESI: survey status “# — = & W
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~ 17,000 square degrees

~ 60 million galaxies in
3 years

DR3 footprint

Main/DARK : 10102%9160 completed tiles up to 20260316 (=99%, weighted=99%)

60°

- FracCov Area Fraction ExpfagefFraction
0.0 0.1 &2 0.3 0.4 0.5 0.6 0.7 0.8 0.9/1.0 > 000 15287 1.00 1.00

-45° astion of final coverage =025 15271 1.00 1.00

-

/

-60° N 1518 - -
Stats for the 20260316 night: =1.00 17 0.99 0.99
Moon illumination: 0.03

9 DARK tiles completed R.A. [deg]

Credit; DESI collaboration




Geometrical underdensities

. %
‘:1.4

arxiv:'O7

NPT .
-
#

I'H

Voronoi tessellation + watershed algorithm based void finder
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https://arxiv.org/abs/0712.3049
https://arxiv.org/pdf/1406.1191

. ghﬁemi@Cppm.in2p3.fr

"':":-'iﬂ..'_ - _Il:\: 1.4 e .'.-'

* DESlvoids
=E~:/

Bright Galaxy Sample (BGS)

[ BGS (41567 voids)
3.0 - 1 LRG (28165 voids)
[ 1 ELG (75738 voids)
[—1 QS0 (22967 voids)
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e Survey mask
e Fiber assignment
e Fiducial cosmology

.........

| ©.2023| u - ;' . F
H. Rincon, K. Ghaemi et. al. in preparation:
)\DESI DR2 Void Catalogs: Joint Release and Systematics Testing j
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More spurious voids

e ——————— close to the edges

1000 1500 2000 2500 3000 3500 4000
Effective Exposure Time [seconds]

arxiv: 2503.14741 /10
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https://arxiv.org/pdf/2503.14741
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Rosette = 16; LRG_full Rosette = 16; ELGnotqgso_full

0.2

0.0

—0.1

PROB_OBS - FRACZ_TILELOCID
PROB_OBS - FRACZ_TILELOCID
PROB_OBS - FRACZ_TILELOCID

09
192.57 194.06 195.55 19254 19365 19476 195.87 0.2 192.54 193.44 194.33 195.23 196.13

RA (deg) RA (deg) RA (deg)

arxiv: 2404.03006

Nearby galaxies for the same fiber!

Fiber collision can not be captured by standard incompleteness
corrections!
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" Systematic effects: Fiducial

Observation

RA, Dec, redshift -~
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Observation Void finding
RA, Dec, redshift X, Y, Z v
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Observation Void finding
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VGCF

Probability of finding a galaxy at comoving distance r and angle y =
cosO from a void center.
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VGCF

Probability of finding a galaxy at comoving distance r and angle p =
cosO from a void center.

Observed voids are affected by:

e Alcock-Paczynski distortions (AP)
e Redshift Space Distortions (RSD)
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- Alcock-Paczynski distortio

Distances estimated from \ ° cd?
d(z) =
o (H (2'))-

Assuming a fiduci

1 cosmology (Flat ACDM)

H (2) = Ho\/Qm (1 +2)* + 2,

observed redshift:
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, 9 , Assuming a fiducial
Distances estimated from \ caz
d(z) =
0

H () { cosmology (Flat ACDM)

H (2) = Ho\/Qm (1 +2)* + 2,

observed redshift:

Real space
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Distances estimated from d
observed redshift:

Real space
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Dynamical distortions due to peculiar velocity

of galaxies and Hubble expansion

(1 + zops) = (1 @ (1
:;"" Doppler effect

lugaq enniy 1paid

Hubble expansion

We assume: 24 K 2p
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~ Modelling AP ahdRSﬁm*

Linear model introduced in arxiv: 1603.05184

AP and RSD are modeled in this approach.

VGCF in real space is
computed

& (51,8 =+ ;55( )+ QBU2[E (r) — £ (r)]}

— _16..


https://arxiv.org/pdf/1603.05184
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" Modelling AP and RSD-in'VGCF .. " -
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Linear model introduced in arxiv: 1603.05184

AP and RSD are modeled in this approach.

VGCF in real space is
computed

*(s1,8)) + 55 r) [ (r) — € ()]}
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Nuisance parameters
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Linear model introduced in arxiv: 1603.05184

AP and RSD are modeled in this approach.

Growth rate of
/ galaxy bias

VGCF in real space is structures
computed

€ (s1:9) +

\

Nuisance parameters

AP parameter measured through
the coordinates r, /
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" Modelling AP and RS

Linear model introduced in arxiv: 1603.05184

AP and RSD are modeled in this approach.

Growth rate of
VGCF in real space is structures / galaxy bias

computed
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@ Systematic effects:
e Survey mask
e Fiber assignment
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@ Galaxy bias

@ Systematic effects:
e Survey mask
e Fiber assignment

@ Treatment of spurious
voids
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onclusions

e VGCF is a powerful tool
e Impressive statistical power with DESI
e Systematic treatment is important
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onclusions

e VGCF is a powerful tool
e Impressive statistical power with DESI
e Systematic treatment is important

Stayed tuned!

e DESI DR2 Void Catalogs: Joint Release and Systematics Testing
e Cosmological constraints from VGCF with DESI
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; | /C

onclusions

e VGCF is a powerful tool
e Impressive statistical power with DESI
e Systematic treatment is important

Stayed tuned!

e DESI DR2 Void Catalogs: Joint Release and Systematics Testing
e Cosmological constraints from VGCF with DESI
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