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large diffusion
E(field) very low,

i-butane, 50 mbar
U(GEM) = 350V
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less diffusion
increased E(drift),

U(GEM) = 350 V
i-butane, 50 mbar
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25 equally spaced 
electrons

transfer of only
5 electrons i-butane, 50 mbar

E(drift) very low

E(trans) 

U(GEM)= 350V
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10 electrons
transfer of 

electrons
25 equally spaced

E(drift) low

E(trans)

i-butane, 50 mbar
U(GEM) = 350V
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calculated

 i-butane
p = 50 mbar
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U(GEM) = 500 V,
calculated

 Ar/CO 2  (70:30)
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drift preamplification

1.3

preamplification factor
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preamplification 
factor: 

U(GEM) = 550 V

Ar/CO 2  (70:30)
p = 1 bar
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~0.8 T

magnetic field

MSGC
GEM-

pipe
beam

50-60 cm

irradiation dose:
up to 25 kHz/mm

resulution:
< 100 µm in x-direction

~ 3 mm z-direction
~ 1 mm y-direction 
(in mangetic bending plane)

(along beam axis)

136 detectors in
8 super layers
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anode 10 µm cathode 170 µm

MSGC

GEM

drift lit
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to HELIX readout

cathode, 170 µm

anode, 10 µm

active detector volume
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