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| The CosmicWeb: Introduction

 The Universe contains a
network-like distribution of
galaxies and matter - the cosmic
web

 We want to understand how do
the filaments and the galaxies
influence each other
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| The CosmicWeb
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| The CosmicWeb: From theory to observations
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| The CosmicWeb: DisPerSE

* Based on Delaunay tessellation

* Parameters
* Persistence ratio - significance

* Boundary conditions — periodic,
mirror, void, smooth

Sousbie et al. (2011)
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. Fillament-galaxy
alignment using Hl data
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| Neutral hydrogen (HI): why and how

* Observed using radio telescopes

* Can be used for measurements of:
Position Angle (PA) of galaxy
Inclination (i) of galaxy R_»

Dynamical mass of galaxy - Mdyn — EVrot

MIGHTEE/HSC
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| Galaxy alignments in literature

0.52F ---- centrals

* Simulations predict a transition between the
aligned and perpendicular orientations of
galaxy spins depending on the HI mass
(Kraljic et al. 2019)

051F —¢— all

oo * HI spin of the galaxies and the filaments tend
to be aligned (Blue Bird et al. 2020)
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Kraljic et al. (2019)
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| Data: COSMOS and XMM-LSS
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ey 5 Find filaments using the optical/NIR data
il from the COSMOS and the XMM-LSS
% fields:

NS MRS § % TR R
- SRy *
2.0_ i < o W
¥ = 3 B
'

* COSMOS: CFHTLS & Subaru HSC
* XMM-LSS VIDEO and UltraVISTA

sk i ' =1 A, Sy

156.0
RA (deg)

L !
151.0 1505

EEEEEEEEEEEEEE

Gowd UNIVERSITY OF

M. Tudorache — AIRA Jan. 2023 %) OXFORD



| Spectroscopic redshift filaments
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| Meerkat & The MIGHTEE survey

* Radio survey in L-band, spanning 900-1670 MHz

* Spans four fields: COSMOS, XMM-LSS, ELAIS-S1, ECDFS

XMM-LSS Radio continuum, Heywood et al. (2022)

COSMOS Radio continuum, Heywood et al. (2022)

Fasd UNIVERSITY OF

M. Tudorache — AIRA Jan. 2023




| MIGHTEE-HI

o HI emission project within the MIGHTEE survey
using the MeerKAT radio telescope (Maddox et al.

2020)

o 77 HI galaxies from the MIGHTEE-HI Early Science
observations

Ponomareva et al. (2021)
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| Theangle between filaments and galaxies
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| Compute distance tofilaments
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| Distance-to-filament
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| Baryon Mass fraction
/b = Mbaryon/ Mdyn
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| HI-to-stellar mass fraction
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| Summary of Part|

* Used DisPerSE to compute filaments based on the COSMOS and XM M-
LSS spectroscopic catalogues

* Crossmatching these filaments with HI galaxies we found that:
* distance-to-filament: lower distances correspond to aligned spin
* HI content of galaxy: no correlation found
* baryon mass fraction: no correlation found
* Hl-to-stellar mass ratio: lower ratios correspond to aligned spin
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| Outline

* Introduction
* Filaments of the cosmic web

e Galaxy spins + cosmic web
y

* Other galaxy properties + cosmic web
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Il. Effect on galaxy
properties by filaments




| Stellar mass/sSFR and filament distance: simulations

Mass soFR
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| stellar mass as a function of filament distance: observations
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| sSFR as a function of filament distance: observations

* At low redshift, passive galaxies can be usually found
closer to filaments

Malavasi et al. (2017) Kraljic et al. (2018)
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Also see: Darvish et al. (2014), Bonjean et al. (2020)
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| Photometric redshift filaments
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| Completeness of sample

COSMOS XMM-LSS
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| Stellar mass sample
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| Stellar mass - D
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| Stellar mass - Dy

0.2<2<0.4
Normalised by all number of low/high galaxies
Y Low mass
0.30 A Y High mass
¥ 0.4<2<0.6
0251 Normalised by all number of low/high galaxies
0.20 ; Y L(?W mass
S 0.25 - | Y High mass
2 ' ' M 0.8<z<1.0
© 0.15 A v vy
- v Normalised by all number of low/high galaxies
0.20 A
0.10 - ; Y Low mass
h4 Y High mass
. \ v v ¥
0.05 - 20151 ¢ 0.20
(9]
v ®
s ; v
0.00 A 0.10 1
0- 10 - 20 - 30 - 40 - 50 - 0.15
10 20 30 40 50 60 v < ¥
Distance bin [Mpc] 0.05 - g
o v
0.10 A
0.00 - v
0- 10 - 20 - 30 - 40 - 50 - 6
10 20 30 40 50 60 0.051 L
Distance bin [Mpc]
v
0.00 -
0- 10 - 20 - 30 - 40 - 50 - 60 - 70 -
10 20 30 40 50 60 70 80

Distance bin [Mpc]

UNIVERSITY OF

M. Tudorache — AIRA Jan. 2023 =Y OXFORD




| Stellar mass - D, 4.
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Stellar mass - D, 4.
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| Stellar mass distributions

Distance-to-filament Distance-to-node

1.0 1.0
® KS p-value mass mean ® KS p-value mass mean
Y KS p-value mass median Y KS p-value mass median
0.8 0.8
0.6 0.6
() ()
=) >
© ©
2 7
o 0.4 S 0.4
[2] 7]
2 2
0 w0
¥ ¥
0.2 A 0.2 A
0.0 + . L J 0.0 ® v [ v
_0.2 T T T T _0.2 T T T T
0.2-04 0.4-0.6 0.6-0.8 0.8-1.0 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0

Redshift slice Redshift slice

M. Tudorache — AIRA Jan. 2023




| sSFR-zrelationship
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| sSFR-Dy
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| sSFR-D
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| sSFR-D
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| sSFRdistributions
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| Summary of Part I

* Used DisPerSE to compute filaments based on the COSMOS and XM M-
LSS photometric catalogues and quantified possible filament
distributions

* Crossmatching these filaments with galaxies we investigated:
o Stellar mass and filament/node distance

N
* sSFR and filament/node distance > Two distinct distributions!
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| Conclusions

Part |

Angular Distance Dec (Mpc)
o

lar Distance RA (Mpc) Angular Distance Dec (Mpc)

350

w
=]
S

[*)
13
=]

200

150

omoving Distance

spin of galaxies
* Mergers

Stellar mass as well as filaments have a strong influence on the

*  Morphology of the galaxi
I 1l

€s
I

° ¥ T e e %

061 R | I 0.6 1 . ol L
% ) ﬂ_ rE T * i L l] + 3 ® . Yo T i.
8 ] L 38 °
S | d ol g « o Clte ° o

) L] [ ] ] i
To ) gl ° oo °
0.2 ] 02 o ° ° g
o *_ s
0.0 4 | . 0.0 e ®° L]
0 10 20 30 40 -1.0 ~05 0.0 05 1.0 15

Distance (Mpc)

M. Tudorache — AIRA Jan. 2023

10g10(Mwi/M.)

Part Il

0.92 <z<0.93

N
)

4.0

N
o

3.5

3.0

N
IS

2.5

DEC (deg)
N
N

2.0

1.5

2.0

Filaments can be computed at higher redshifts ul';ing
photometry

Position of galaxies within filaments will affect their properties

0.6 0.6 1
o
S
©
2
2 0.4 5 0.4
]
b}
v
V4
0.2 0.24
0.0 + . L 00{ ® . ] *
-0.2 T T T T —-0. T T T T
0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 02-0.4 0.4-0.6 0.6-0.8 0.8-1.0
Redshift slice Redshift slice

N UNIVERSITY OF

OXFORD




Madalina Tudorache
University of Oxford

madalina.tudorache@physics.
ox.ac.uk

Sy UNIVERSITY OF

) OXFORD




