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Update on dRICH gas system

Studies of C2F6 – CO2 separation via membranes

 
Studies of C2F6 scintillation and chemical properties
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Update on dRICH gas system

Studies of C2F6 – CO2 separation via membranes

 
Studies of C2F6 scintillation properties
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Block diagram of the dRICH gas system

Studies for a possible separation system
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Selective permeability

Polymeric Membranes
Polyimides, Polysulfones, 
Polyethylene or Polypropylene 

Mixed Matrix Membrane
Composite Membranes 
Polymer & inorganic 

Inorganic Membranes 
Zeolites , 4A & 5A, CMS

Graphene-based membranes
1.Monolayer Graphene Membranes 
2.Graphene Oxide (GO) 
3.Graphene-Based Composite Membranes 
4.Graphene Nanopore Membranes 

Nanocomposite 
Membranes 
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UBE membranes
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Biogas applications

ePIC dRICH       10/9/2025      dRICH radiator gas system updates  Fulvio Tessarotto



8

 

UBE membranes
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C2F6 - CO2 permeability separation

DRD1  -  CERN      18.06.2025     Sustainable gas mixtures for future detectors             Fulvio Tessarotto

use of membranes optimized for CO2
CF4 and C2F6 Kinetic diameters

From maria Cristina Arena presentation
at DRD1 Worshop on 

Sustainable gas mixtures for future detectors
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Tests with C2F6
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Composition input  flow l/h

CF4 CO2 Ar O2 N2
21 214 157 0.6 7.920

Compositon retentates flow l/h

CF4 CO2 Ar O2 N2
15 0.06 1 0.000 0.1

Example from Cristina Arena measurement
using an UBE membrane also available for our tests:

 

We plan a first test in October-November at CERN with C2F6
(and then purchasing new membranes for ePIC)
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Update on dRICH gas system

Studies of C2F6 – CO2 separation via membranes

 
Studies of C2F6 scintillation and chemical properties
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Collaboration with Belgrade
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Molecule chemical simulation study
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Jelena Jovanovic and Nebojsa Begovic have performed 
dedicated calculations for C2F6
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Cross sections: photons

ePIC dRICH       10/9/2025      dRICH radiator gas system updates  Fulvio Tessarotto

Cross-section for photons on C2F6
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Cross sections: electrons
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Cross-section for low-energy electrons on C2F6
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Cross sections: electrons
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Cross-section for low-energy electrons on C2F6 and CO2
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Cross sections: electrons on fragments
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Cross-section for low-energy electrons on CF3 and CF2
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C2F6 excitation and ionization
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C2F6 excitation and ionization
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C2F5 excitation and emission
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CF3
+ excitation and emission
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·CF3 excitation and emission
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C2F5
+
 excitation
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C2F5
-

 excitation and emission
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·CF2+ excitation and emission
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Very large fluorescence! (10×CF4)
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LHCb quenching of CF4 scintillation
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LHCb decided to add few% of CO2 to CF4

 

… in 2010 the charged particle rate was higher
than expected and the background became
unsustainable for data taking …
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Conclusions

Membranes for C2F6 – CO2 separation expected to be very effective

Test at CERN with UBE membrane on Oct-Nov. foreseen

 
Studies of C2F6 scintillation and chemical properties ongoing

Scintillation expected to be a potentially serious problem!

Scintillation measurement to be organized.
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