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Finding Filaments

Continuous distribution

« Complete knowledge of
dark matter distribution iIs
needed.

« Eg. MMF, Skeleton, shape
of the potential or density
field

Point distribution
* DM haloes or galaxies

Eg. Minimal spanning trees,
Candy method
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Barrow, J. D.; Bhavsar, S. P.; Sonoda, D. H.
1985 MNRAS, 216,17



Finding Filaments: The Candy Method
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Finding Filaments: The Density Field

e, 7 : o » Convolve the density field with ‘Mexican
y : > : Hat’ wavelets to get the second derivatives.
» "< . These are the elements of the Hessian
! jp Ve matrix, defined at all points in the
Nl > 3 simulation box.
-

» The eigenvalues of the Hessian give the
curvature at each point.

. #
IQ.-‘_ -
.

» Filaments are saddle shapes in the
density field




Tidal Torque Theory

Spin depends on the local tidal field and the
shape of the halo.

Ji X EijijIIIk

In the principle axis of the tidal

field: Ji o (Aa — Ag)Iag
» N o1

3 X (A1 — A2) 12

This quantity is the
biggestsince )\, < )\, < )\

4

J, (J along int axis of tidal field) is the biggest. Spin is
aligned with the intermediate axis of the tidal
field.



Theory predictions

Spin is aligned with the intermediate axis of
the tidal field

Filaments are saddle shapes in the density field
Filaments are saddle shape in potential field

In a saddle shape the intermediate axis of the
tidal field points orthogonally to filament

Spin should point orthogonal to filament
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Behavior of haloes about filaments:
Velocity

Parameter c is a fit to the distribution

—3/2
P(cosf) = (1 —c),[1+ % [1 —c (1 - g cos? 9)] of the dot product of spin and filament

axis.
ALee et al. 2005 ApJ,692,L5
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Behavior of haloes about filaments:

Spin
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This plot is of halo pairs in this

separation bin 00l
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Is any of this observable?
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c=-0.039+0.008
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47,306 spiral galaxies in filaments lcos(6)!
B<18 With z-space distortions this is

c=-0.032 +0.008



Conclusions

* Only low mass haloes at low z have spin
parallel to filaments.

 Spin-spin alignments are only seen when
subhaloes are included.

« Signal may be observed in huge galaxy survey.



