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Gaseous detectors: Basic Principle 
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Gaseous detectors: Multi Wire Proportional Chamber 
[G. charpak (1968)]: Nobel Prize 1992 

MWPCs: 

⇨  Fast Position Sensitive Devices,  High rate capability, Sub mm position accuracy 

⇨  Insensitive to particle type or energy for high energy particles ⇨ Ideal for tracking 

charged particle 

G. Charpak 
Nobel Prize 1992 

F. Sauli 

Drift chambers 3 



THGEM: Thick GEM 

R. Chechik, A. Breskin, C. Shalem 

Micro Pattern Gas Detectors GEM: Gas Electron Multipliers 

F. Sauli, Nucl. Instr. and Meth. A386 (1997) 531 

Giomataris, Nucl. Instr. and Meth.  A419 (1998) 239  

Micromegas:  
Micro Mesh Gaseous Structure 

µRWELL:  
Resistive micro-WELL Detector 

G. Bencivenni et al.; 2015_JINST_10_P02008 
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⇨  Fabrication using photolithographic processing. 
⇨   High rate capability  ~  10s of MHz/cm2 

⇨  Low material thickness ~ 0.4% Radiation length 
⇨  Good spacial resolution ~ 50 µm 
⇨  Good time resolution ~ 5-10 ns 
⇨  Radiation Hard and Robust 
⇨  highly cost effective ~ 250 k$/m2 

readout using pixels or 
strips 



X-Ray and Gamma-Ray photon detection with MPGD 
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•  CsI is widely used photo-cathode 
•  Efficiency ~ 25-30% 



Pixelated MPGD readout : MPGD on a chip 

q  Strip readout gives good resolution, but limited at very high rates: x-y combinations due to 
multiple hits difficult to resolve.  

q Need to go to pixel readout for good resolution at high rates   

The  semiconductor sensor  



Timepix3 and Timepix4 

From M. Campbell 



GridPix on Timepix 
q  Invented at Dutch National Institute for 

subatomic physics: Nikhef. 

q  Micro-mess structure directly built on 
Timepix chip. 

q  Single electron/photo-electron counting 

q  every signal above threshold 
corresponds to one primary electron 

q   high energy resolution for X-ray 
detection 

q  Position resolution ~ 15 µm 

q  A large array of 160 GridPixes has been 
tested. 

From Jochen Kaminski 



Pixelated GEM readout 








