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Importance of environments
♠︎ Filament Environments

- In Jhee+2022, using N-body simulation…
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We want to bring the evolution of filaments in the discussion !!

Mass evolution

Orbital motion
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Extracting filaments
♠︎ Smoothing the density fields
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N-body particles -> grid
(  ~ 0.1Mpc/h)Δl

~8Mpc/h

=> Effectively smoothing 
      out structures smaller 

than groups

~8Mpc/h

Gaussian-smoothed 
grid

(  ~ 0.7 Mpc/h)σ

z=0
...

z=3

How can we trace the 

progenitors of filaments?

Topologically 
robust filaments 
connecting the 
maximum to the 
saddle point

CP1
(CP max)

CP2
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Algorithm to trace progenitors
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Start with a filament

Calculate the scores with 
respect to progenitor 

Lprog < 1.5Ldesc

YES

Lower the cut 
value (-0.1)

NO cut = 0 ?

YES

FAILURE

 ?𝒮 > 𝒮thr NO

NO

YES

SUCCESS

Calculating scores for spatial 

𝒮x =
N

∑
a=1

ΔNdesc

Δxa

ΔNprog

Δxa

Descendan
t

Candidate 1 
(ex: z=0.01)

X

Y

𝒮 = (SxSySz)1/3

Candidate 2
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Evolution of filaments
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♠︎ Radial density profile

ρfil( < Rfil) = ρ0 1 + ( Rfil

Rs )
−3β/2

+ ρwall

z~1 z~0.2 z=0
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Halos around filaments

♠︎ Phase-space normalization
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rperp →
rperp

Rspb

vperp →
vperp

Rspb ρfil,core

vperp =
drperp

dt

After normalization, their orbiting motions are well described in a common trajectory.
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! VERY PRELIMINARY
♠︎ Spin alignment
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Cosmic Time [Gyr]

R
pe

rp
/R

sp
b

cos 𝜃

- While halos are approaching filaments, the angle changes 
between the filament spines and halo spin vector.

- It seems the spin alignment is definitely affected by the 
pericenter-crossing, but no general trend can be suggested at 
this point

- The alignment pattern is not just the function of distance to 
the filaments !

Filament

Halo
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Summary

1. We have tried tracing the progenitors of filaments based on 
spatial similarity.

2. The evolution of individual filaments can be tracked.

3. Halo motion around the filaments are well described using 
the evolution of filament properties.

4. It seems halo spin vectors change while they cross the 
filament pericenter, but more analysis is needed.
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BACK UP :: running DisPerSE
- The connectivity and the number of critical points can be different according 

to the choice of persistence thresholds

- We start from the threshold that maximizes the fraction of high density 
filaments

from DisPerSE Website
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BACK UP :: ugly cases
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BACK UP :: other filaments


