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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
e 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?

,IlY"’71IlI"?'l'lf""!ll"'?]lllf"? lllllllllllllllllllllll

E.g. use of the red
segquence to Improve
cluster detection
algorithms or use of the
spin alignment to detect
filaments.

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 halos
~300 Mpc? hox

10° < M*[M] < 10"
z=0

TNG300-1

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

Halo selection and

filament extraction
Number of filaments 5550

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

Median filament length [Mpc] 8.8 G a ‘ a' rra g a- ES p| Nnosa-+t 2 O
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THE DISPERSE ALGORITHM ’
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Discrete Persistent Structure
Extractor (DisPerSE, Sousbie11,
Sousbie+11
wertful 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

o Z

Connection of critical points with

filaments
ersistence cut to eliminate spurious

structures due to noise -
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(JUANTITIES AND DISTANCES

Cluster
/bifurcation
/node

Filament

To a saddle and
(eventually)
another cluster
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(JUANTITIES AND DISTANCES

Stellar mass M*

Star-formation rate SFR  Cluster
Angle between filaments and halo [node
spin 0 - (0°), Filament

(90°), (45°)

To a saddle and
(eventually)
another cluster
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(UANTITIES AND DISTANCES
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Star-formation rate SFR Cluster
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(20°), (43°)

We focus on the following distances:
Distance from the nodes
Distance from the axis of filaments

Distance from the nodes following the To a saddle and
filaments (for haloes within 1 Mpc from (eventually)
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ResuLTs - SFR AND M* )
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Nodes
Filaments

The of (SFR) The of log({M*/M))

Decreases towards all kinds of structures Increases towards all kinds of structures
Is higher closer to filaments than closer to nodes - © No difference between nodes and axis of filaments

Slight difference in value when moving towards
Similar to nodes when moving towards them in nodes in filaments

filaments
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RESULTS SFR AND M*

d(SFR)/dDx (Mo/yr/Mpc)

The
Positive but small for all structures

No difference among the
structures/distances
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of log({M*/M))

Negative gradient close to structures that
quickly goes to zero

Small differences among structures: steepest
gradient for nodes, least steep for nodes but
within filaments
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The

RESULTS - SPIN

and of (O0)

No trend visible with any
structure

Value of & is compatible
with 45°

Possible higher order
effect, need more in-depth
analysis

Nodes
Filaments
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The of quantities with respect to distances to the

O, shows no variations

Ogr-p Shows smooth variation across the distance range,

with stronger deviations from the average for densest
structures

e Oy varies strongly close to structures, smoothly far away
Dsker (Mpc) frOm them
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Gradient - d6x/dDcp (Mpc~1)
Gradient - d6x/dDys; (Mp )

The of quantities with respect to distances
to the

O, shows no variation

O¢r-p Shows very small positive gradient

Gradient - d6x/dDske; (Mpc™1)

0,4+ shows very strong gradient close to
structures
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CONCLUSIONS E%gz.c)

Very preliminary but promising analysis. Needs more
in-depth exploration.

The effects of structures on spin are secondary with respect to the effects
on M* and SFR.

seems to be a better predictor of structures due to its , ™ due
to both its and its

Clusters and filaments are connected in the cosmic
web and both concur to galaxy evolution.
In turn galaxy properties can be used to better trace
structures.
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