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No unique definition of cosmic void 

Three different classes of methods 
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• Use of cosmic tracers to sample the displacement 
(velocity) field instead of the density field 

• Overcoming the typical issues associated with 
geometry- and density-based methods 
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Dynamical void identification for precision cosmology  
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• «Back-in-time» optimal transport 

• Assumption of a random catalogue 

• No cosmological assumption for displacement calculation 

• Real space reconstruction (  if we deal with 
biased tracers… a little of Math is required), assuming a 
fiducial cosmology

ΨBT ≠ Ψ

DISPLACEMENT FIELD  
RECONSTRUCTION

Δvz

12th MARCH 2025WST ITALIAN MEETING - NAPOLI



SIMONE SARTORI WST ITALIAN MEETING - NAPOLI

DIVERGENCE FIELD  
ESTIMATION

• Divergence calculated as the flux 
of  through surfaces of cells 
of complex geometry, 
fundamental to correctly account 
for ! 

• Density contrast estimated 
through the relation:

ΨBT

n(z)

∇ ⋅ Ψ = − δ

• Identification of the local minima 

• Watershed algorithm over divergence cells 

• Creation of non overlapping regions of the space 
with negative divergence

VOID IDENTIFICATION
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