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'Quenching,in Clusters

Galaxy populations in clusters show an increase in
quenched (i.e. little to no star formation) galaxies

with increasing density (Dressler 1980). However, the |

exact mechanisms involved in quenching galaxies are
not yet well understood.
quenching, environmental quenching mechanisms

like starvation or ram pressure stripping (RPS) heat
or strip the galaxies of their gas, eventually leading

to overconsumption. Other galaxies can arrive at
infall already pre-processed,‘_ having been part of a
previous lower mass host environment. |

@ Quenchmg

 Here we |nvest|gate at what stage in the|r star

formation history galaxies fall into the cluster,
how they continue to form stars, and at what

‘ point in their orbital history they quench. R

o GalaXieS fall |nto _ s

‘the Coma cluster i |n
‘various stages o]} star
formation and quench

‘In addition to mass

h Rvi.r it s

~ SFHs from Soectral Fitting

To include both cluster and infalling galaxies, galaxies
were se[ected from SDSS DR8 based on position and
velocity, expanding outward up to 3.5 virial radii with

respect to the Coma cluster. Following further data.
selection, we inferred the star formation histories

(SFHs) of 672 galaxi€s using two spectral fitting

codes, pPXF (Cappellari 2023) and BESTA (Corcho-
Caballero .in prep.),

| Instead of using the full SFHs, PDFs of the times at
- which a galaxy formed 90% ano 99% of its current
~stellar mass are |nterpolated Too and Tog, comparlng |

these key pomts against the|r orbital h|stor|es. ,

~ coma Cluste,

using a non-parametric star
‘formation model with E-MILES stellar templates.
<parameter distribution (below, right).
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Orbltal Parameter
. Distributions

Following the approach of Oman et al. (2021), we
traced infalling dark matter haloes over time using a
cosmological N-body simulation, providing the time

~of infall, T, set at 2.5 R,;,, and the first pericentre,

Toei, fOr each halo. Using prOJected phase space
(below, left) these dark matter-haloes are tied to an

observed galaxy based on their cluster-centric radius
‘& velocity, their halo mass, and their host halo mass..

As a result, each observed galaxy has‘its own orbital

Most likely
time of infall
or pericentre
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Orbits for a given
‘\ position and halo mass
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R /.Rvir — Time
~ Statistical Framework

210 unde‘rstand whether a galaxy formed most
| of its stars before it fell into the cluster, or
became fully quenched after pericentre, we
answer this by computing the probability

one event occu rring before another by

- c0mparingtheir full posterior PDFs: >

0 00 :
P(ty < ty) = / / Py, () py, (t — 2)dt | da.

_This gives us P(tﬂgo after t;¢) and -
P(t.8after Tper) fOr each galaxy.

| Delayed-‘
then Rapld
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Unvelllng the H|story of Coma Cluster GalaX|es
Matching star formation histories to simulated orblts
Y. Bethlehem?', S.C. Trager P. Corcho Caballero K.A. Oman ,R.F. Pelet|er

‘- As galaX|es fall into the cluster they llkely exper|ence
’ “delayed -then-rapid’ scenario for quenching (Wetzel
et al. 2013) We find tinfescales of 1 to 2 Gyr between
their Too and Tqe for those that formed 90% of their
current stellar mass after infall. Overall, most star

at or right after per|Centre.. '

Infall o T R o B e ~ Pericentre

52.0%

Pre-quenched,

- 23'2% Quenched before pericentre, ‘.
5 ‘ P(tgo after Tper) < 0.5

fitting codes agree with each other consistently._ \_/
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formation ceases 2 Gyr after pericentre.
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aWe find no smgle quenchlng pathway for Coma — 08 F tur W k
cluster galaX|es. Instead, galaxies fall into the cluster. = 10.5 o .u ure or |
stellar mass in equal parts, likely seeing a mix of © 04l 10.0= distributions we find; which can be explored further
. d|rect |nfallers pre- processed and post processed 5 ” =% by investigating more clusters with higher S/N

more llkely to quench before pericentre. pPXF finds 9.3 |mag|ng to see phy5|caltrends '
this to be mass-dependent, whereas BESTA (shown) * \
finds no strong mass trend. Overall, both spectral 001 ‘ -
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