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THE EFFECT OF THE COSMIC WEB: SPIN N

Filament influence on

eg-vector (filament axis) Spiral galaxies

angular momentum of
galaxies. The spin of

<cos(0)>=0513  <0>=1.62  pxg=2.810"

galaxies is or
with the
direction of the

Cosine of angle between spin of

spiral galaxies and axis of fllaments. filaments.

Codis+18, Ganeshaiah-

Veena+19, Krolewski+19,
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OUR GOAL )

Which structures affects the most a given property? E.g. is SFR affected
more by filaments or clusters?

Understand which property better traces a given structure: e.g. Is It better to
use the quenched fraction or the spin to trace filaments?

E.g. use of the red
sequence to Improve
cluster detection
algorithms or use of the

spin alignment to detect f
fi‘aments, 197 198 199 200 201 202 203

Rong+15: filaments detected around Coma

with galaxy alignment.
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THE ILLUSTRIS TNG SIMULATION N

IWustrisTNG300-1 cosmological simulation
(Nelson+19)

~276'000 subhalos
~300 Mpc? hox

10° < M*[M] < 10"
z=0

- ING30L
Box size [Mpc”] 302.6°
DM resolution [My /4] 4.0 x 107
Density of tracers [Mpc ] 10.0 x 1073
Cosmology Planck 2015

Subhalo selection and

filament extraction
Number of filaments 5550

Min and Max filament lengths [Mpc] (0.4, 65.6] d eSCrl bed N
Mean filament length [Mpc] 10.9

Median filament length [Mpc] 8.8 G a ‘ a' rra g a- ES p| nosa-+ 2 O
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THE DISPERSE ALGORITHM

Discrete Persistent Structure
xtractor (DisPerSE, Sousbie11,
Sousbie+11
owerful algorithm, works with
discrete density fields, no
smoothing necessary.
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THE DISPERSE ALGORITHM

Measure of the density field
e.g. DTFE

omputation of the discrete gradient

Detection of critical points (maxima,
minima, saddles

Connection of critical points with

filaments
Persistence cut to eliminate spurious

structures due to noise .-
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(JUANTITIES AND DISTANCES N

yoPIC
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Stellar mass M*
Star-formation (SFR, sSFR, fQ)

Angle between filaments and subhalo spin
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(JUANTITIES AND DISTANCES

Stellar mass M*
Star-formation (SFR, sSFR, fQ)

Angle between filaments and subhalo spin
0 - 0°), (90°),
(45°)
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Stellar mass M*
Star-formation (SFR, sSFR, /)
Angle between filaments and subhalo spin
0 - (0°), (70°),
4y°

cos(4O)fj- f1- fora
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(JUANTITIES AND DISTANCES

Stellar mass M*
Star-formation (SFR, sSFR, /)
Angle between filaments and subhalo spin
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(JUANTITIES AND DISTANCES

Stellar mass M*

Star-formation (SFR, sSFR, /) Cluster

/bifurcation

Angle between filaments and suhhalo spin

f|9fJ_9fOrd

We focus on the following distances:

Distance from the nodes (for haloes outside of 1
Mpc from filament axis)

Distance from the axis of filaments

_ _ _ To a saddle and
Distance from the nodes following the filaments (eventually)

(for haloes within 1 Mpc from filament axis) another cluster
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(JUANTITIES AND DISTANCES N

Stellar mass M*
Star-formation (SFR, sSFR, /) ——
Angle between filaments and suhhalo spin é\\\ / bif/z'::;ion

—

Filament \__

f|9fJ_’fOrd

We focus on the following distances:

Distance from the nodes (for haloes outside of 1 dcf / ‘ )

Mpc from filament axis)

y
Distance from the axis of filaments / Afil ////

: : : To a saddle and
Distance from the nodes following the filaments (eventually)
(for haloes within 1 Mpc from filament axis) another cluster
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RESULTS Nodes - following filaments
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RESULTS - STELLAR MASS
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RESULTS - STELLAR MASS Nodes - following filaments E}gg

Stellar mass decreases with
distance from structures.

Difference between in-filament
and off-filament population.

Small differences between the
three type of distances
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(cos(40))

(SSFR) (10~ 10yr=1)
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RESULTS - STAR FORMATION
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RESULTS - STAR FURMATION Nodes - following filaments ﬁ(/f;),'g

(specific-)SFR increases/fq
decreases with distance to
structures.

Difference between
distances in amplitude and
gradient.

a
Ik
>
o
T
o
—
<
&3
2

SFR-related quantities allow
to distinguish between
structures.
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Nodes - following filaments  Ry3pC

RESULTS - SPIN
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RESULTS - SPIN Nodes - following filaments gg

Spin-related quantities
show weak trends with
distances.

Trend between distance
from nodes following
filaments and angle
between spin and
filaments.

Fraction of galaxies with
spin perpendicular to
filaments decreases with
distance from nodes,
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RESULTS - TRACING STRUCTURES
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Nodes -
following
fillaments
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RESULTS - TRACING STRUCTURES N

Nodes -
following
fillaments

SFR-related quantities are those that vary the most in response to the
distance from structures.
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RESULTS - TRACING STRUCTURES N

Nodes -
following
fillaments

SFR-related quantities are those that vary the most in response to the
distance from structures.

also shows a large variation, especially with the distance from
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RESULTS - HIGH-SPIN GALAXIES

Low-mass,dhigh-spin
fil

d skel

Filaments Nodes - following
filaments

It only high-spin galaxies are considered, then at large distances from nodes

following filaments and filaments cos(48) varies as much as the fraction of
quenched galaxies.
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RELATION WITH LOCAL DENSITY N

Quantities vary with respect to
local density.

We re-shuftled galaxy properties
with respect to distances to
structures within local density bins.

We preserve the relation between
local density and galaxy properties
while cancelling the relation
between galaxy properties and
distance to structures.
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RE-SHUFFLED VS. ORIGINAL

Re-shuffled
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dx (Mpc) dx (Mpc)

dx (Mpc) dx (Mpc)

No change for Stellar Mass or SFR-related quantities.
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RE-SHUFFLED VS. ORIGINAL N

———— — — ——

Re-shuffled
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RE-SHUFFLED VS. ORIGINAL
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The trends for 8 and cos(40) are reduced in the re-shuffled case.

Malavasi et al. to be submitted Nicota MaLavasi - LAWOC2020 - VIRTUAL



RE-SHUFFLED VS. ORIGINAL

58 £ 11 oasf

57 ] - ——= 1 o040}

56 t{  o3sf

55;:::::::{ — 0.30:”””’:

0.20

0.15 F|

0.10}

0.05

000 + ::::::}

0.60 F

0.55F

Re-shuffled [ieliimes | / Original

0.45F

0.40 F
035t —
/4

The trends for 8 and cos(40) are reduced in the re-shuffled case.

dx (Mpc)

Malavasi et al. to be submitted Nicota MaLavasi - LAWOC2020 - VIRTUAL



RE-SHUFFLED VS. ORIGINAL

. 0.45 |
4 E i
S

0.40 F

0.35}

030 —— +—+++

0.20

Original

\\\Wﬁd

The trends for 8 and cos(40) are reduced in the re-shuffled case.

dx (Mpc)

Malavasi et al. to be submitted Nicota MaLavasi - LAWOC2020 - VIRTUAL



(=
CONCLUSIONS Egc)

- SFR, and of galaxies are affected by cosmic structures
throughout cosmic evolution.

In turn, galaxy properties can be used to better define the different types
of structures.

SFR-related quantities allow to distinguish the various structures
better than other quantities.

show very small trends with the distances
to structures.

There are indications for these trends to become stronger: if we
consider the spin of the gas disk and it low-mass, fast-spinning
galaxies are considered.

are more sensitive to the
than to

Malavasi et al. to be submitted
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