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Performance Assessment and Aging Study on Gas Electron Multiplier
{GEM) Type Radiation Detector
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Abstract

We performed field simulations and measurements for gas multiplication and aging
tests to characterize Gas Electron MMultiplier(GEM) which has a large avalanche gain
and is very robust with respect to spark damage as a gas radiation detector, The field
configuration in the Jdrift and collection region was optimized to get the hizher effective
charge gain and mazimum gas multiplication of 3% 10% was obtained with the cvlindrical
SEN, The collection efficiency increased with collection field and an efficiency above
0% could be reached with E.p = 10 kEV/ecm, Furthermore, the simulation results and
measurements indicate that the smaller in the hole size and thicker in thickness of the
msulatoer, the higher charge gain becomes, The Closed GERM in this study was able to
operate at lower woltages because there is no loss of awvalanche electrons to the bottom
GEN electrode and the electric field strength in the awalanche region iz higher, With
the double conical GEM, the gain increased by 20% at the initial {rradiation due to the
charging by awalanche ions accumulating on the surface of the insulator, but such a
problemn was eliminated by using cvlindrical GEM, And, Long-term test show that the
GEM gain decreased only a few percent under large radiation dosesicharge accumulation
of 10 mC),
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. . Fig Z. Cross-sections of the GENME
Fig. 1. Optical microscope photograph of a having double conical holes(a)  and

double conical GEN cylindrical holes(h) and a closed GED




HE22 At EHAES 45 A M= O" 3 YRR 2H, 2 |932o A
2% GEMZ CERN, Louisville Univ, 2212 U,C, Berkeley®] LENLHA Az %0
GEMs B F A3 (drift electrode)dt £ A S (collection electrode) 2 ER2E 2H2F 4.0, 1 7mm
ZtHeg DOEH 0k FEIHME BEHA AU A/COAME0%)S AEsIE W, JH
of 13} O|2HE FE Y WALH Mo ® FFest 2B I (copper target)E AW AAH W
AINE OESIELTH 2Edes 2 A3d mEHcr HYs IIEtEeseY, HEE =& F

o wWAHEr &~ ol BrAoBBRE GEME 9MHEIA BEE7] HiAM ATtez Aarn

Eds FESETE] +dd3s g4 HH 2l rRd=des O d¥€E 5
BRHAIH 2UMEHs Ay GEME F AZd ZE= ARHEE TAZ £+ UEF IuF
A7, 1w AE, J22 dY9E AHIE A58, BT 74 o5 FEE + Ak
E 27430 AFSE I plccammeter)E HESHHL, 0.1 ATE Bl A= GEMA 2071
2 Aue 2stYn 2 @30l ASH GEMS »HARE ERUUA 01 WAZ 1
Aol 3 1000 Golds WEIHLAL, o2 s @2 AE 849 + el A"E
4E wWe AT

k .!, ] LG T 1 PC I
Kerays Iy ( HM. ralay
o A
Dirift electrode -4 y T
ST ;UP.M}T - HV,
Duift region f — [ o=
40‘“&% ] M -HY
Collectiontegion j— 131\,;9 IS MO
l Ilmt .
00 MOZ S0 MO 100 K
Icn]l H . = L
Collection electrode i? E_ 0.1 M E 0.1 Me2
A E
= =
v ovTY
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Fig. T. Fraction of drift lines reaching each electrode as a Bunction of drift
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