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Phys. Rev. E 105, 054144 (2022)

Tracking Halo Orbits and Their Mass Evolution around Large-scale Filaments

. Jibye Shin*

Hannah Jhee', Hyunmi Song”, Rory Smith” Inkyu Park', and Clotilde
3 5o Subl

explored the dynamical and mass cvolution of halos driven by large.scale filaments using 4 dark matter
mological simulation with the belp of a phase-space analysis. Since a nonnegligible number of galaxies are
expected to fall into the cluster environment through large-scale filaments, tracking how halos move around large-
scle lamens can povide & mare comgrebensive viw onthe evolution of clser galssis, Halosexhibit rbia
s specilic trajectories in  phase space composed of halos” perpendicular
sjectorics can be represented by
with halos” initial position and
are found to be coerelated with
structure formation. The miss
evolution and dynamical properties of halos seem to be affected by the density of filaments, which can be shown
from the fact that halos around denser filaments are more likely 10 Jose theis mass and be bound within large-scale
flaments, Finally, we reproduce the mass seg
segregation has been developed because halos th
and ended up being more massive. We also foun
Unified Ast
(1880); €

dynamical friction helps to
e (902);

scture of the uni

omty Thesaurus concepts: Lasge-se:
c web (330)

alaxy dark matter halos

1. Introduction ste at play within fully collapsed (halo-like) structures, but
1t s well Known that the universe af the present epoch is no¢ €94l be usd in a broader context that nchudes various types
homogencous o isotropic, displayin e
scale structures such a% clust

Outstanding Paper Avard voids (e, Kiypin & Shandarin 1983; White et al. 1987;
ety Doroshkevich et al. 2004; Springel ct al. 2006). These large
Asusana : A2 scale stroctare are a main subject no oaly of cosmology bet

also of extragalactic astronomy because these are where
galaxies have formed and evolved. Among different types of
large-scale struct ters and galaxies there have been
actively studied theoretically and observationally. I is now
well undersiood that galaxies in clusters become red and
quicscent through various environmental processes such as ram
pressure stripping, tidal stripping. harassmeat, strang

deiven by large-scale maner
distribution, which shapes the evolution of galaxies while

ing. The spin and star
ty of galaxies are representative physical
f galaxies that show such 4 connection between

 environment of galaxies s not
olves (especially its density) bat also
distances (i... several Mpc) across
diverse large-scale environments during their lifctime. Never-
theless, most previous works studying the environmeatal impact
on galaxy propertics were conducted for 3 fixed redshifl, based
on which one cannot fully understand underlying causalites
Galaxies at different rodshifts cannot be
other as progeaitors a
van Dokkum & Franx
history of individual
evolution of galaxies, which had been done in a imited number
wlations

3)is one of few studies that tracked the orbit
of galaxies in the cluster gravitational poteatial well. A phase

Although the cluster environmen is the pm where galaxies
undergo the most dra
10 transform even before f

Jaxics expericac
groups prior 10 accretion onto m
Regarding the large-scale structure formation process, the
preprocessing does not need 1o be limited to mechanisms that

clusters (Fujita 2004).
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