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Use of low energy beam 

ÁFew materials in beam (few angular or energy straggling 
for medium/heavy nuclei) and operation in vaccum Ý 
low pressure gas detector 

ÁUse of pure iC4H10 (or other quenching gas) for its low 
ionisation energy (100 % efficiency needed) and its high 
quenching power (very low pressure of several mbar) 

ÁMean free path of electrons much higher : high electron 
drift speed, early avalanche and good timing resolution 

ÁImportant gain (E/Pé) even in low field region : natural 
spread of the avalanche, good spatial resolution with low 
granularity, low threshold applications 

ÁLow drift gap and fast ion collection for high rate 
capabilities 



  
È No differences in the ionization process (apart for delta 

electronsé) 

È Amplification process easier at low pressure: Minimum field Ec 
for avalanche multiplication  å  40 V/cm/torr 

 

 

 

 

Ex Ei 

- Increase E: wire chamber (Ŭ 1/r) 

- Decrease gaps: MPGD 

(micromegas, GEMs, MSGC) 

- Decrease Pressure  

 

d= 3 mmÝVcå50 kV at 1bar 

    but 500 V at 10 mbar 


