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cosmological parameters.
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ACDM In crisis?
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ACDM In crisis?
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ACDM In crisis?
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Need of hew cosmological probe

Ove rd e n Se re g i O n Credit: Lee & Park (2006)
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Voids?

1020

Largest, extremely
underdense regions
surrounded by §
filaments and =
sheets ,

Ideal for probing initial

conditions and
cosmological parameters.
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A Void from AbacusSummit cO00 By Kang



Raw data - AbacusSummit
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_ ABACUSUMMIT
We choose 14 cosmologies + Planck

That have maximum of
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Void identification

Hoyle & Vogeley (2002) SRR T e e
voidfinder  algorithm L T et
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Precise unhderdense criteria

Works well on observational
data

Reveals complex void
structures

VoidFinder Algorithm, by Kang
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Void properties

Kang&Lee(JCAP, 2025)
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Dimensionless void spin vector

Pseudo angular momentum of void
without mass term
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single halo mass
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Void spin distributions

For the first time,
The distribution of Void Spin
can be fitted well with

we found that

in cosmology

Generalized gamma distribution
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As cosmological probe

Kang&Lee(JCAP, 2025)
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Why meaningful?
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d on void spin

High @ > More Void
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Observational feasibility
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Kang&Lee(JCAP, 2025)
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Observational feasibility
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Future works

Constraining cosmological
parameters with observed void

Starting from lightcone simulation.
In DESI and SDSS catalog + LSST.

Develop physical model from first principles
Probing large scale parity violation



Future works

Constraining cosmological parameters with
observed void

Develop physical model from first

principles

Strengthen theoretical foundation

Probing large scale parity violation



Future works

Constraining cosmological parameters with
observed void

Develop physical model from first principles
Probing large scale parity violation

Void spin distribution as probe of parity violation



Summary | Q&A

Effective d / -yyyconstraint without degeneracy.

We’ve numerically discovered that void spin
distribution which very well described in
generalized gamma distribution has

potential to work as effective constraints,

showing separable dependence on d and
i while remaining

insensitive to, Iy, o8

Arxiv here:
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