
The COMA CORPS:
CO survey of Coma ram pressure stripped tails

Abstract
The ram pressure stripping (RPS) is 
one of the essential external 
processes that drive the galaxy 
evolution in the cluster environment. 
During this process, the gas 
reservoir of galaxy is gradually 
depleted. Without any gas in the disk 
left, the star formation in the galaxy 
is quenched, while the stripped gas 
forms a multiphase tail behind it. We 
present new single-dish CO(1-0) and 
CO(2-1) observation of five Coma 
cluster galaxies experiencing RPS 
from IRAM 30m telescope.

Observation
Observation was carried out with the 
IRAM 30m antenna between 2014 and 
2016. Two CO lines: 12CO(1-0) (115.271 
GHz) and 12CO(2-1) (230.538 GHz) were 
observed simultaneously with a 
spectral line receiver EMIR in E090 
and E230 bands. The HPBW of the 
main beam was ~21.7" ≈ 10.3 kpc and 
10.9" ≈ 5.2 kpc for CO(1-0) and CO(2-1), 
respectively. The main beam 
projected area corresponds to 120 
kpc2 and 31 kpc2. Data were reduced 
using CLASS tool of GILDAS software 
package.

Results
In three galaxies of the sample, the 
molecular gas was detected clearly 
outside the parent galaxy in its tail 
as far as ~50 kpc away. The fraction 
of the molecular component in tails 
correlates with the estimated 
strength of the ram pressure for 
each galaxy. Moreover, the amount 
of detected gas in parent galaxies 
was found to be systematically 
higher than in field galaxies. Also, the 
studied sample follows previously 
described correlation between the 
CO integrated flux and Hα surface 
brightness.

Sample
The sample includes five galaxies in various phases of their evolution within 
the Coma cluster, as estimated based on their optical properties. First three 
objects in the table show signs of early-phase stripping, while the other two 
probably find themselves in a late-phase already.  

Name Redshift VComa [km/s] M✶ [108 M☉]
GMP 4471 0.02351 124 209
GMP 2559 0.02615 720 46
GMP 3896 0.02525 629 178
GMP 3779 0.01853 -1499 15
GMP 3071 0.02963 2066 8

Molecular Gas: Expectation vs. Observation
Plot shows the molecular gas fraction 
as a function of the stellar mass. H2  
masses from this work (estimated 
using different CO-to-H2 conversion 
factors) are shown in pink. The gray 
line shows the mean scaling relation 
for nearby field galaxies on the main 
sequence. Four RPS galaxies from 
clusters on higher redshifts (0.04-0.07) 
observed by Moretti et al. (2020a) are 
shown in blue for comparison. As can 
be seen, the amount of molecular gas 
in sample galaxies is systematically 
higher than in field galaxies revealing 
a possible enhancement of the 
HI-to-H2 conversion by RPS process. 

Hα-CO Correlation
We compare the CO(2-1) integrated flux with a 
Hα surface brightness following Jachym et al. 
(2017). The plot features Norma cluster 
galaxies ESO 137-001 and ESO 137-002, Virgo 
cluster galaxies NGC 4388 and IC 3418 and 
galaxy D100 that shares the Coma cluster with 
our sample. Our new observation supports 
this previously described correlation of warm 
and cold gas phases. 
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Center: Optical Hα images of the galaxies 
(Subaru telescope, Yagi et al. (2010)) 
overlaid with CO(1-0) beams of the IRAM 
30m antenna located at the observed 
pointings on the main body of the galaxy 
and the tail.
Sides: 12CO(1-0) and 12CO(2-1) spectra with 
gaussian fit in blue.
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