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Galactic latitude
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Figure 1. Distribution function of the satellite-MW distances.
Large red points represent the dSphs, small red ones the UFDs,
while blue squares represent the dIrrs. A line separates the MW
companions considered in this study (closer than 300 kpc) from
the other dwarf galaxies.
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«u . Veloc1ty Shear Tensor

t Lookmg at LSS from the point of view of
(peculzar) velocity.

Spec1ﬁca11y the deformatlon of the velocity
field — shear, compression and rotation:




Symmetric part 1s the “Shear” 1 ( Ov; N Ov; )

tensor + Divergence

Compression ; ‘(f
/expansion 7 o

The eigenvectors of the shear give

the principal axes along which
material 1s collapsing/expanding.







M, - Mass scale of collapsing objects at z.

Mass in closed by a radius on which the variance o2 is
equal to the square of the critical density threshold for
collapse, 92




N
=
<
wn
=
Q
L
e
@)
20
a
o v—
&,
<
=
@)
Q
G
@)
(D)
|
<
Q
w
w
wn
s
1
<







WJO0jlun 3A0GO JO}O0 4
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Filaments Sheets
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Knots Filaments Sheets
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Could the setups seen around M31 be due to the shear field?

HOW IT WORKS

Cosmic Superhighways of Dark Matter

In the roughly 44 billion years since the big bang, the dark the density of dark matter is lower, and only smaller dwarf
matter that pervades our universe has coalesced into what mmo.mmmmmbrupunofm

cosmologists call the cosmic web, an enormous structure of nodes tends to attract material in the filaments, pulling dwarf
filaments and nodes. Dark matter pulls in nearby gas and dust, gdaxismdhgegahxls@.mearpohtofvbw
forming massive galaxies such as our Milky Way in the nodes inside the Milky Way, the dwarf galaxies appear to lie in a plane
Mmmdmskyofdarkmarkhlghstﬁ.lnﬁhmms. running perpendicular to the galaxy.

Libeskind 2014, Scientific American
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Check satellite galaxies
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Satellites of M31
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Conclusions:

The shear tenor 1s one of the most important drivers structure
formation.

Subhaloes are beamed towards central galaxies by the principal axes of
the shear. Their z=0 distribution is similarly reflective of the Shear
tensor

This effect is universal in that it happens for

all host masses
all merger ratios (stronger for larger mergers)
all environments

all scales (stronger when the shear is computed on smaller scales)
all redshifts

o an o

“Cosmic Web” unimportant

May explain the origin of peculiar satellite galaxy alignments in the
around M31



