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Diversity in Galaxies
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Galaxies Do Live in Cosmic Web
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Gas along Cosmic Web

Dark matter Gas

NUT zoom-in simulation (Slyz, Devriendt+ 2010)



Gas along Cosmic Web
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Properties of galaxies in cosmic filaments from z=0 to z=1
A review

A Different scales/filaments extractors/mass ranges ...
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Horizon-AGN

Cosmological hydrodynamic simulation
(100cMpc/h)° box

10243 dark matter particles

Maximum resolution Tpkpc

Feedback from stellar winds,

SN type Il and la, and AGN

Dubois+(2014), horizon-simulation.org



(c) Christophe Pichon .

Haloes

Filoment Extraction

e DisPerSe

o Discrete Persistent Structure Extractor
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GQley SQm ple Central galaxies (cluster galaxies excluded)
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To go beyond halo mass
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Impact of Cosmic Web on Goloxy Mass Assembly

Lo Mu/Ms ‘logzMéM@- _

| _—oomesesc )
8 11.0 112 114 118 10" 102 93 95 97 99 10.1 -1.0-05 0.0 05 1.0
- j Mg, ‘ . 1
5 | \

Some
E
\ my Mass
S ' : '
o SFR ,/ 7 Asrr
04 06 oigg :;'/OMp.I:"% 14 18 Eﬂ “/K/ ]
\ o \
o 4 \\ Why galaxy mass assembly
| g . ..
é T \\ ; ] is least efficient at closest
S L Lo distances from filaments?
8 2 i ﬂH—_,—_f?*F——/”'_— 7
f - e }‘
8 i | N . )
o 0.5 1.0 15 0.5 1.0 1.5
© log SFR/Mg yr ! log p/Mpe™® >
T

50 02 G4 08 W8 Denser environment



Gas Transfer Hindered Within Halos
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Gas Transfer Hindered Within Halos

Outer shell
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Gas Transfer Hindered Within Halos

Halo close to filoment
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Gas Transfer Hindered Within Halos

Large angular momentum
in the outer halo

A halo close to filoments '




Gas Transfer Hindered Within Halos

Large angular momentum
in the outer halo

Gas transfer to the inner halo
(to the galaxy) hindered

A halo close to filloments



Gas Transfer Hindered Within Halos

Large angular momentum
in the outer halo

Gas transfer to the inner halo
(to the galaxy) hindered

A halo close to filloments

The galoxy at the center
cannot form stars efficiently!



Quenching at the Edges of Filaoments Zienehin o the

edges of filaments
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High Vorticity at the Edges of Filaments

Filoment
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Morphological Quenching, too?

Stellar compactness
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Summary

e We have disentangled the effects of halo mass, local density, and
distance to filaments on stellar mass and SFR at a high redshift
using Horizon-AGN.

e We have found quenching at the edges of filoments due to

inefficient gas transfer within a halo.
o Itis due to large angular momentum of outer halo gas,

o Which is seemingly due to high vorticity at the edges of filaments.
o  We have also found a hint of morphological quenching.

e Further investigations being conducted by tracking individual
halos in time (Hannah's talk this morning), and will be conducted
with higher resolution simulations and for lower redshifts

Thank you for your attention!



