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More rarely.with real survey catalogs.
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Cosmological Constraints

Multiplicity function — Volume
V/'SF fraction of the Universe occupied
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Cosmological Constraints

VSF

r Total matter density
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DEST

e Detailed map of the evolving three-dimensional structure of
the universe.

O<z<4d

EDR (Early data release): 1.8. M objects
DR1 (Data release 1): 18.7 M objects
DR2 (Data release 2): Private data
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DESI data: Tracers
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3. Emission Line Galaxy (ELG)
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4. Quasi-Stellar Object (QSO) _
0.6 <Z< 3.5 % 340
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DESI Collaboration. Data Release 1 of the Dark Energy Spectroscopic A
Instrument - https://arxiv.org/abs/2503.14745
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‘Cosmic Web Classification
EDR. | DR1 (High-Completeness Region) e

NGC1 NGC2
110° < RA < 260° 180° < RA < 260°

20 Rosettes
—10° < DEC < §&° 30° < DEC < 40°

DATA PUBLIC ON
ZENODO

Zenodo Record ID: 17299085 Zenodo RecordsID: 17299147
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DESI: DR1

Density of confident redshifts [deg~2]
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DESI Collaboration et al. (2024)

19



NGC1

‘DESI:DR:I. | | 110° < RA < 260°

—10° < DEC < §&°

Density of confident redshifts [deg~2]

T

0 2000 4000

Zenodo Record ID: 17299147

DESI Collaboration et al. (2024) _ 20

@




DESI: DR1 n NG
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" 'How do we classify the
‘cosmic web?
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'ASTRA

Full cosfnic web characterization = Filament, knots, sheets and voids
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el [

'ASTRA

Full cosfnic web characterization = Filament, knots, sheets and voids "
Without requiring density field interpolation

Without |
Challenge — Characterize underdense regions due.to the lack of galaxies in voids

area.’

-
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'ASTRA

1. Full cosmic web characterization — Filament, knots, sheets and voids .

2.- Without requiring density field interpolation

3. Without |

4. Challenge — Characterize underdense regions due-to the ~ invoids =
area.’

Delaunay triangulation -> Galaxies + Random points
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'ASTRA

1. Full cosmic web characterization — Filament, knots, sheets and voids .

2.- Without requiring density field interpolation

3. Without |

4. Challenge — Characterize underdense regions due-to the ~ invoids =
area.’

Delaunay triangulation -> Galaxies + Random points — Classification of points

Random files come from LSS pipeline.
° 28



'ASTRA — multiple iterations

Random files come from LSS pipeline.

TCW .
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>
P4
O
. O
<
Condition Classification
8 —09<r<o0 sheet
H 0<r<0.9 filament
9| 09<r<i1 knot
.- m.
N 0 e ) :
J. E. Forero-Romero et al. (2025) 29
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Voids




Count fraction

Data

Object

Random

Voids count fraction
BGS LRG ELG

(0.32+0.03)% (0.18 £0.03)%  (0.09 £ 0.01)%
(4.55 + 0.88)% (3.44 +0.47)% (3.84 + 0.55)%

Condition Classification
—1<r<-0.9 void
—09<r<o0 sheet

0<r<0.9 filament

09<r<l1 knot

QSO

(0.05 &+ 0.01)%
(3.05 & 0.43)%
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5% of the volume is in voids

BGS BRIGHT +1o
—== BGS BRIGHT mean

Condition Classification
-1<r<-09 void
—09<r<0 sheet

0<r<0.9 filament

09<r<l1 knot

——

-1.00 -0.75 -050 -0.25 0.00
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We can make it up to 40%

BGS BRIGHT +10
—== BGS BRIGHT mean

-1.00 -0.75 -0.50 -0.25
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0.1<z2<0.2

BGS Bright

‘ NGC1 - Random points
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NGC2 - Random points BOGZZB:igﬁ

NGC2 - BGS Voids

NGC2
180° < RA < 260°

30° < DEC < 40°

-700  -600 -500 -400 -300 -200 —100
X [Mpc]
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How do we calculate the
sizes of voids?
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Void Sizes




| Friends-of-Friends (FoF) algorithm

We classify points.
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Friends-of-Friends (FoF) algorithm

We classify points. ——» We need o group them.

40



Friends-of-Friends (FoF) algorithm

We classify points. ——» We need o group them.

We search for neighboring points within a given linking length.
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Void groups

NGC1 - BGS Voids NGC2 - BGS Voids

-600 -400 700 -600 -500 -400 -300 -200 -100
X [Mpc] X [Mpc]




Void Size Function (ASTRA)

Group radio distribution of BGS for voids
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Comparison to other void finder

Group radio distribution of BGS for voids

—— BGS-NGC1
---- BGS-NGC2

0.8 1.0 12 1.4
log10 (Radio per group [Mpc])

7 Mpc/h - 31 Mpc/h

10

R [h™' Mpc]

BOSS cleaned voids (0.45 < z < 0.65)

(beg o 1.28 £ 0.06)

50

15
R [h™" Mpc]

Contarini et al. (2023)
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Future steps

e Cosmological Probes

e Compare to others void finders

e Built different volume limited samples.

e Find void groups for the other tracer types (LRG, ELG, QSO).
e Publish the paper for EDR and DR1 with all web types.

e Compute cross-correlation functions between webtypes.

e Continue with DR2!
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