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e . Sauli in 1997 [1]| introduced the Gas
Electron Multiplier (GEM) by combining
the concept of Compteur a Trous (CAT) and
avalanche chambers in several stages.

e We use double mask photolithography
technique in fabrication of GEM foil.
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e In GEM foil, hole density is nearly (50-100)

holes/mm?, with hole diameter of 70 pym &
pitch of 140 pum.

e Electric field inside the GEM hole is (50-
80) KV /cm, that causes the avalanche of elec-
trons for efficient detection of particles.

(Gas Mixtures Studied

S.No. | Ar (%) | COs (%) | HFO (%)
1. 70 30 0
50 40 10
50 30 20
60 30 10
60 20 20
70 20 10
30 10 10

GEM Foil SEM-image of GEM Foil

o Effective Gain(Geyy) is given by [4]:

e We performed the experiment with several = ) Tl N

proportions of Ar/COy/HFO mixtures. o o v
e We chose different mixtures to understand the
role of each gas in charge amplification and de-
tector stability.

Effective Gain Measurement

Results

e Gaussian fitting of time distribution for different voltages gives us ‘o’ (timing resolution).

e We show the behavior of timing resolution with voltage.

Conclusion

e The gain curve shows that mixtures with increase in Ar fraction achieves higher gain at lower
currents and with increase in CQO5 fraction achieves higher gain at comparatively higher currents.
e Decrease in the CO5 fraction and increase in the HFO fraction keeping Ar fraction same shifts
the gain curve towards lower current.

e Rate measurement shows that higher proportion of Ar shows a larger dip in the plateau region
compared to compositions with a lower Ar fraction and if we add HFO content then flatness in
plateau region increases.

e Mixtures with a lower Ar proportion achieve the plateau at lower count rates.

e Timing resolution study shows improvement in timing resolution with increasing voltage.
timing resolution study is ongoing for different Ar:CO5:HFO mixtures.
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e Consists of three GEM foils [2].

e Primary electrons produced in drift region
get multiplied due to avalanche effect in GEM
holes.

e Amplified charge get collected at the readout

anode.
e CGain is of the order of 10%-10°.
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Triple GEM chamber and FElectric field [3]

Experimental Setup

e We performed the study using 10cm x 10cm triple GEM detector.
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Here Ilro 1s Current on readout n, 1s primary electrons with charge e, Ry 1s rate source at Vp,;s.

Schematic of Timing Resolution measurement

Timing Resolution vs Voltage(Ar CO2 HFO:60_30_ 10)
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