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Galaxies in cluster environment

Cluster environment

● T ∼ 107 − 108 K

● nICM ∼ 10-4 − 10-2 cm-3

● 100s − 1000s members

Lin+2013
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Galaxies in cluster environment

Cluster environment

● T ∼ 107 − 108 K

● nICM ∼ 10-4 − 10-2 cm-3

● 100s − 1000s members

Quenching of galaxies in clusters

➔ Internal processes
◆ AGN + SF feedback

➔ External processes
◆ Starvation / strangulation
◆ Stripping

● Hydrodynamical
● Gravitational 

➔ Other effects
◆ Inability to convert gas to stars
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Cortese+2021
● Necessary condition 

of quenching

● Ram pressure
● Viscous
● Thermal evaporation
● Harassment 

● AGN
● SF

● HI-to-H2 conversion
● Clouds-to-stars c. 
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Cortese+2021
● Necessary condition 

of quenching

● Ram pressure    
● Viscous
● Thermal evaporation
● Gravitational  

● AGN
● SF

● HI-to-H2 conversion
● Clouds-to-stars c. 

5



Ram pressure stripping

Martig+2009
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Observational evidence

Tidal interaction Stripping event

Boselli+2021
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Observational evidence

Typical RPS galaxy
● Disk truncation - sharp edge of gas distribution
● One-sided features
● Wake of gas behind
● Unperturbed stellar disk 

Properties of galaxies in clusters
● HI-deficient
● Radial orbits → gas-poorer
● Different gas distribution - less extended Σ profiles

Kenney+2004
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Observational evidence

Properties of galaxies in clusters
● HI-deficient
● Radial orbits → gas-poorer
● Different gas distribution - less extended Σ profiles

DePasquale

Typical RPS galaxy
● Disk truncation - sharp edge of gas distribution
● One-sided features
● Wake of gas behind
● Unperturbed stellar disk 
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Molecular hydrogen in RPS galaxies

Studying the molecular hydrogen
➔ Detected via CO - what is the conversion factor?
➔ In the parent galaxy

◆ H2 deficiency
● Connected to significant def HI (>1)
● Connected to stripping inside the stellar disk

◆ Evidence of direct stripping 

➔ In tails
◆ Direct stripping vs. in-situ formation
◆ SF - when does it occur?

Vollmer+2008
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Molecular hydrogen in RPS galaxies

Studying the molecular hydrogen
➔ Detected via CO - what is the conversion factor?
➔ In the parent galaxy

◆ H2 deficiency
● Connected to significant def HI (>1)
● Connected to stripping inside the stellar disk

◆ Evidence of direct stripping 

➔ In tails
◆ Direct stripping vs. in-situ formation
◆ SF - when does it occur? Jáchym+2019
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IRAM 30m telescope, Spain
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Coma cluster
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GMP 4471

M
＊

208.9 108 M
⊙

dComa 804.2 kpc

vComa 124 km/s

MH2 disk 50.4 108 M
⊙

MH2 tail 4.7 108 M
⊙

Def HI 0.25
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GMP 2559

M
＊

44.7 108 M
⊙

dComa 343.4 kpc

vComa 720 km/s

MH2 disk 31.3 108 M
⊙

MH2 tail 6.5 108 M
⊙

Def HI 0.45
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GMP 2559
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GMP 3896

M
＊

263 108 M
⊙

dComa 425.3 kpc

vComa 629 km/s

MH2 disk 18.5 108 M
⊙

MH2 tail 2.7 108 M
⊙

Def HI 1.01
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GMP 3779

M
＊

54.9 108 M
⊙

dComa 649.9 kpc

vComa -1499 km/s

MH2 disk 12.9 108 M
⊙

MH2 tail 1.3 108 M
⊙

Def HI 0.82
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GMP 3071

M
＊

8.1 108 M
⊙

dComa 411.4 kpc

vComa 2066 km/s

MH2 disk 0.6 108 M
⊙

MH2 tail - M
⊙

Def HI > 0.35

19



RPS vs. fraction of molecular gas in tail
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Molecular gas fraction
21



Hα vs. CO flux
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➔ Galaxies in clusters are affected by multiple processes
◆ Hydrodynamical
◆ Gravitational

➔ RPS is affecting all gas phases
➔ Tails of stripped galaxies contain molecular hydrogen

◆ Directly stripped & newly formed
➔ New single-dish observations of RPS-stripped tails

Conclusions

ESO
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Thanks for
your attention!


