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3
@ Sum-up matter
distribution features

@ Extract filamentary
structure

@ Be able to compute
guantities along
filaments

@ Eventually constraint
cosmology
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@ Mean curvature
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d-1 Minkowski functionals
@ Volume
@ Surface
@ Mean curvature
@ Euler characteristic

Counterparts
@ Statistical features only

@ No local properties

@ They are functions of
density threshold
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@ From a density field

@ Compute extrema

@ Start from saddle points
and follow gradiant up to
the maxima

@ This is not local

@ Computation is long and
difficult, especially near
extrema
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Local approximation

@ Second order
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Using field curvature

Using isocontours r(x(t),y(t))

@ Gradiant is extremal along @ Gradiant is an eigenvector
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Isodensity surface

S(ri(si, sj), r2(si, sj), r3(si, sj))

i £je{1,2,3}
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Density field

@ CIC affectation
@ Gaussian smoothing:
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K(r): We L

T. Sousbie The three dimensional skeleton of the universe



The three dimensional skeleton

Introduction
Definition
Implementation

Density field

@ CIC affectation
@ Gaussian smoothing:

1 2

K(r)= We‘*

v

Two important parameters

@ o : Grid cell size
@ L : Smoothing length
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Drawing isosurfaces, marching cubes algorithm

Field extrema
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Drawing isosurfaces, marching cubes algorithm
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Demonstration

{ Si(p,Vp, Hp) =0 Densityfield
Sj (p,Vp,Hp) =0 Gradiant
) Skeleton
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Selecting the total skeleton

‘ Maximizing d; = |det(rj, r, V)|,
i #£]#k
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Final results

Selecting the total skeleton

Maximizing d; = |det(rj, r, V)|,
i #£]#k

Selecting only the filaments
A >0, <0and \3<0
Post treatement

@ Starting from saddle points, reconnect properly aligned
and neighbouring segements.

@ Recover connectivity
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edge effects

@ Survey is
embeded in a
square box

@ low density
random field within
voids
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