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GEM: What is it?   

Simulated field lines of a GEML. Hallermann

L. Hallermann

L. Hallermann

GEM : Gas Electron Multiplier

a)

b) c)



Why a GEM ?
P. Schade

Capacitor in a gas container:
Gas ionization
e- drift towards anode
Registration due to charge 

amplification
Sampling on segmented anode
Determination of z-coordinate 
due to time measurement

Conventionally charge 
amplification via MWPC

a)



Why a GEM ?

Gas Electron Multiplier GEM



Traditional Support: GRP Frame 

L. Hallermann

L. Hallermann

Sag in the middle

a) b)

c) d)



New Support: Ceramics Structure
a)

b) BEHIND a two GEMs stack
c) IN FRONT of a two GEMs stack
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Laser: Triangulation Principle

L. Hallermann

Sensor

Laser Beam

a)

b)
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c)



MY WORKBENCH
• Moving Table
• 3 independent axes
• Sub-micrometrical 

Resolution

Joystick

•GRID GEM System Support Structure

• Laser
• Resolution 1micron 
• Reference distance 10mm
• Measurement range +-1mm

Laser 
Support

Meanders



LABview: Meander.vi

Choose  Axes

Set  Speed

Set  the number of data rows and 
the distance in between them



System set up completed: The 
Main Panel



GRID GEM System Analysis
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Results: First surface elaboration
Elaboration 1: BEHIND the GRID GEM system

a) b)

∆



Results: First surface elaboration
Elaboration 2: IN FRONT of the GRID GEM system

c) d)

∆



GRP framed GEM first surface 
elaboration
Elaboration 3: GRP framed GEM

e) f)

∆



Summary

• What I have done:   
1) System set up to measure 

mechanical properties of a GRID GEM 
system 

2) GRID GEM system and GRP framed 
GEM profile acquisition

• Preliminary Result : 
1)Ceramics grid profile has a more 

uniform distribution than GRP profile



Outlook

• Measure the influence of an applied high 
voltage

• Perform more detailed analysis of the 
surface structure and its influence on gain
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