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Dark X-ray Galaxies in the Abell 1367 Galaxy Cluster

Mark J. Henriksen!, Scott Dusek!
Abstract:

We have characterized a sample of extended X-ray sources in the Abell 1367 galaxy cluster that
lack optical counterparts. The sources are galaxy size and have an average total mass of
1.3x10% Solar Masses. The average hot gas mass is 3.0x10° Solar masses and the average X-ray
luminosity is 4.3x10* ergs cm™ s™1. Analysis of a composite source spectrum indicates the X-ray
emission is thermal, with temperature of 1.25 - 1.45 keV and has low metallicity, 0.026 — 0.067
Solar. The average hot gas radius (12.7 kpc) is well matched to nominal stripping radius. We
argue that this optically dark, X-ray bright galaxy (DXG) population forms by a sequence of
stripping followed by heating and mixing with the intracluster medium.


https://ui.adsabs.harvard.edu/link_gateway/2021ApJ...917L..33H/arxiv:2108.13921
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* The sources we study are a subset of the third XMM-
Newton serendipitous source catalog (Rosen, et al.
2016). Sixteen sources meet the following criteria: (1)
extended sources in the 3XMM DR8 catalogue (>6"), (2)
within 1 Mpc (36’) of the optical center of the Abell 1367

galaxy, and (3) no optical counterpart.
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 CpaBHMBaNUCb ase moaenmn (spectrum fitting) nocne Bbl4nTaHUS
oHa - 4N CTENEeHHOro N TenJI0BOro crnekTpa (B nosb3y
rnocnegHewn).

A characteristic temperature is 1.25 - 1.455keV ana:theaxy Luminosity Function
Abundance is 0.026 - 0.067 Solar.
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Figure 3. The Luminosity Histogram for Dark X Galaxies



* BCe NCTOYHUKN Haxo[ATCA Ha nepudepnmn CKonaekHns

FMMNOTE3A: ra3, noTepAHHbIA raJlJakTUKamMm, He ycneBwMMu oboraTuTbcA
MeTaJlJlaMMm..

OObIYHbIN Stripping y>Xe cpopMUPOBABLLUNXCA FaslakKTUK HE MPOXOAUNT:

* ra3 cAyBaeTCH TOJIbKO C nepudepunn, ero Mmaccbl He xBaTaeT (simulations).
Oucn.ckopocTten ansa ueHTpa ckonsieHnsa ~ 700 kM/c.

 Based on a sample of 32 early type galaxies, the average metal content of the hot gas
component is 30% Solar and none have less than 10% (Su & Irwin 2013) , while the
average for DXGs is 2.6 - 7%.

* The dark galaxies are on the low end of the mass spectrum of normal galaxies and their
precursors may have been more easily stripped and quenched within the evolving cluster

environment. Their evolution with the ICM fully truncates star formation leaving the galaxy
barren of stars and filled with a hot plasma.



 UDGs: An episode of interstellar gas removal followed
oy heating Is suggested as the cause of star formation
peing quenched in these galaxies (Carleton et al. 2019).

 In this paper we present a new endpoint for such
galaxies, visibility in the X-ray. (3Be3goobpa3oBaHue
eLle He ycrneso oboraTuTb ra3 3s1IeMeHTaMu 4o Toro,
KaK raJlakTuKa ero rnorepyssaa npum Bxone B CKonaeHume)
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