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Cosmolgy with cosmic voids

Void size distribution function: 
redshift space distortions

Void motions

https://arxiv.org/pdf/2007.12064.pdf
https://arxiv.org/pdf/2007.12064.pdf

https://arxiv.org/pdf/2007.12064.pdf


Cosmic Voids

Sparkling Universe

https://youtu.be/IbsxvHaXWzw




Galaxies in cosmic voids different 
from elsewhere

Dwarf galaxies , including 
extremely faint, almost 
devoid of stars, only 
studied in the Local Group.



Huge M/L ratios in extremely faint 
galaxies



 Spin alignment of galaxies in voids. Cosmic 
voids as a source of galaxy rotation ?

 

Davila, Lares, DGL, 2022.





Voids as generators of galaxy angular 
momentum !





 Dynamics of galaxies in low density 
regions: How cumply is the mass 
distribution in cosmic voids ? Are there 
dark massive galaxies inside ?

Alfaro, Ruiz , DGL. 2018.



Simulating void galaxies & 
comparison to observations

Correlation functions in redshift-
space →  pairwise velocities within 
Cosmic Voids.



In simulations, the 
correlation functions 
within cosmic voids 
behave in a similar 
fashion than in the 
Data



Galaxies residing in Cosmic Voids have a mean 
pairwise velocity dispersion  an order of magnitude 
lower than average





Intergalaxtic gas in 
galaxies interact 
with filamentary 
structure: 
quenching in 
cosmic sheets.
Pasha et al. 2022

Faint galaxy-structure interactions



Substructure in void shells and 
global dynamics 





Substructure in void shells and 
global dynamics → topology of 
low/high velocity structures in 
void shells and its relation to 
galaxy spins 



Void-galaxy cross 
correlation function











Cosmolgy with cosmic 
voids

Void size function: 
redshift space 
distortions/AP effect

Void motions

https://arxiv.org/pdf/2007.12064.pdf
https://arxiv.org/pdf/2007.12064.pdf

https://arxiv.org/pdf/2007.12064.pdf






Expansion velocity 

● Linear model for expansion velocity



AP effect: testing  geometry of the universe with voids



Distortions of void volume due to AP 
and RSD effects 



POS and LOS Void-gx cross correlations 

Correa et al. 2022



As a summary:

● Cosmic voids are simple structures with lot of 
potential for LSS studies

● Cosmogy using CV
● Internal dynamics
● Dwarf galaxies residing in CV / Dark matter 



As a summary:

● Shell structures
● interesting relations between galaxy spins and 

void expansion
● Several tests for LCDM may be awaiting here !



●Obrigado !!
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