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The aim Examine and compare how two basic processes in plasma  affect the 
stability of CHF2CHF2 (HFE-134), CH2FCF3 (HFE-134a), 

 CF3CH=CHF (HFO-1234ze(E)) and (CF3) 2CF-O-CH3 (HFE-347mmy1)  molecules 

HFE-134 HFE-134a 
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We examine ionization and electron attachment 
processes by calculations at Density-functional 
theory (DFT) method using Gaussian 16 quantum 
chemical package.  

We calculate Vertical and  Adiabatic energy for 
ionization and electron attachment  processes  
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Ionization by losing electron HFE-134 HFE-134a 

Ground state 

Ionized state 

Vertical energy    (eV)      12.69     
Adiabatic energy (eV)      11.44    

Vertical energy    (eV)      13.32     
Adiabatic energy (eV)      11.93    
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Ionization by attaching electron 

electron attached 
 state 

HFE-134 HFE-134a 

Vertical energy    (eV)      3.96     
Adiabatic energy (eV)      1.04    

Vertical energy    (eV)      3.27     
Adiabatic energy (eV)      0.95    



XVII Conference on Resistive Plate Chambers and Related Detectors, Santiago de Compostela, 
September 12, 2024  

 

Institute of General and Physical Chemistry-Belgrade,   
6 



Institute of General and Physical Chemistry-Belgrade,   
7 

XVII Conference on Resistive Plate Chambers and Related Detectors, Santiago de Compostela, 
September 12, 2024  

 
We examine  how two basic processes in plasma  affect the 

stability of   CF3CH=CHF (HFO-1234ze(E)) molecule 

Vertical energy    (eV)      10.80     
Adiabatic energy (eV)      10.47    

Ionized state Ground state 
electron attached 
-abstracted state 

Vertical energy    (eV)      1.44     
Adiabatic energy (eV)      0.44    
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CH2FCF3 HFO 
CH2FCF3 + e- → .CH2F + CF3

+ +  2 e-  HFO + e- → HFO+1 + e- + e- 
CH2FCF3 + e- → .CH2FCF2 + F- HFO + e- → HFO-1 

CHF2CHF2 HFO 
 CHF2CHF2 + e- → 2 CH2F+1/2 + 2 e-   HFO + e- → HFO+1 + e- + e- 
CHF2CHF2 + e- → .CHF2CHF + F- HFO + e- → HFO-1 
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          start                      TS               end structure     

          start                      TS               end structure     

HFO-1 

HFO+1 

   [CHF=CH-CF3]-1 → TS → [CH=C-CF3]-1 + HF Ea = 1.08 eV 

          [CHF=CH-CF3]+1 → TS → CF4 + C2H2
+1 Ea = 2.64 eV 
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Gaussian input 

Gaussian output 
orbital energies in 

hartree 
eV=hartree*27.2 

NIST tablice 

We examine  how two basic processes in plasma  affect the 
stability of   (CF3) 2CF-O-CH3 (HFE-347mmy1) molecule 

Vertical energy    (eV)      11.39     
Adiabatic energy (eV)      11.01    

Ionized state Ground state 
electron attached 
-abstracted state 

Vertical energy    (eV)      3.21     
Adiabatic energy (eV)      0.39    
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Experimental (well known, from literature) and calculated electron induced 
ionization cross-section for  HFE-134  molecule 
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Comparison of calculated electron induced ionization cross-section for  HFE-
134/ HFE-134a, HFO-1234 and HFE-347  moleculs 
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Summary 

 
• Quantum-Chemically analyze of  behavior of gases which should be important for 

function of PRC detector,  two already in use, one in experantally phase  and  for  

one completely novel is performed.  

• We calculate  values of energy for adiabatic and vertical transitions of both  

investigated  processe in plasma 

• For  same molecules cross section for electron induced ionization is calculated  

• We get better insight in different processes in RPC detectors 
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