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Introduction
Single GEM Single 10x10 32 Ar/CO, (50/50). (70/30). {80/20).
(90/10)
. . Ar/CO, (70/30]
Timing GEM Double 10x10 3-1-2-1 Ar/CO, /CF, (45/15/40)
. ] " Ar/CO, (70/320]
GE1/1_] Single 99x(22-45) 3-222 L
. ] . Ar/CO, (70/30]
GE1/1_I single 99%(22-45) 3-1-2-1 AH/CO? /CF, (45/15/40)
g’gﬂ:e Korean o\ ihie fx6 32 Ar/CO, (70/30], (80/20)
Single Korean .
e Single 10x10 32 Ar/CO, (70/30]
[ Double éxé 39.0.2 Ar/CO, (70/30)
GEM
Triple GEM Single 10x10 3-2-02 Ar/CO, (70/30)
Ar/CO, (70/30]
Honeycomb Double 10x10 3-2-2-2 Ar/CO, /CF, (45/15/40)
Ar/CO, (70/30]
NS1 10x10 Single 10x10 3-2-2-2 Ar/CO, /CF, (45/15/40)
Ar/CO, (70/30)
NS2 30x30 Single 30x30 3121 Ar/CO, /CF, (45/15/40)
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Gain Calibration
Procedure

» Count rate measurement
» Output current measurement

[ output

G =
rate X #pxe

#p Pairs created by one photon

70% 30% ‘ 288 Pairs created by

one photon

o= Byt W(COZ))
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Set up
rate and pulse-height spectrum
Gas Mixture = Drift GEMC 5
70% argon o o
30%c02 |9 327272 J /— GEM B F
HY Connections | P GEM A
-
Read Out y
—/\—
‘g’ Discriminator [
c — Scope
% —
E Th:-106 mvV
"t Width : 1ps
o
E Scaler
o Time : 30s
o ; Readout Connections
CONNECTIONS OVERVIEW E Amplifier ‘E
And GENERAL ORGANISATION Input : negative | i CPU
—_— _— Output Range : 10V
For the Count Range Measurment Int/Diff : 0.25/0.25 MCA S8000A
BLR : out Threchnld - 15 2
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Set up
Output current
as Mixture . GEM C Ly
G?D%Mar;tm E? Drlft 8
30% Co2 o 3/2/2/2 JL GEM B é
HV Connections /_ GEM A
Read Out -
Pico-amper Meter
Scale : nA
Speed : HIACCURACY
Resolution : 5.5
V Collimator : 1cm
Xray Current : 1.5 mA
CONNECTIONS OVERVIEW Xray Voltage : 10KV
And GENERAL ORGANISATION Readout Connections
For the Gain Measurement
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Timing GEM

* 3 double-mask foils

e 3-1-2-1 standard gap
configuration

* reference detector for
beam tests
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[ ] ]
Timing GEM
V = 3800V
2 - Enties 1025
5 50001 Mean 151
8 i RMS  38.77
4000}~
30001
20001
- x10° -
< - B
0C 1000
3] B R
S | -
(&) - |
-g 0-5_ IIII|IIII|IIII|I |IIII|IIII|
o C % 50 100 150 200 250 300 350 400
< - ADC channels
-1_
1.5
s - ‘ “
-2_
0 1000 2000 3000 4000 5000
Time (s)
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Timing GEM
——+——  GE1/1_ll, Sec 2-2, AriCO2 (70/30)
GE1/1_ll, Sec 5-2, AriCO2 (70/30)
GE1/1_Il, Sec 8-2, ArfCO2 (70/30)
—#—— Timing GEM, Ar/CO2 (70/30)
- 6 — —— GE1/M_Il, Sec 2-2, ArfCO2/CF4 (45/15/40])
‘T 10 = GE1/1_ll, Sec 5-2, AriCO2/CF4 (45/15/40)
% —  —FH&— GE1/1_lI, Sec 8-2, Ar/CO2/CF4 (45/15/40)
% 105 = —— Timing GEM, Ar/CO2/CF4 (45/15/40) |
£ - | | | | :
- -
10* &
10° -
10° &
10 oy coogeeegers oo qeeqrenp g oo eeege e g e feee e e grenf e oo g e g
600 650 TU(] ?50 800 850 9[]0
Input Current (LA)
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Korean GEM

Cost for the production of GEM ‘ Solution: Newflex (korean GEM)
foils at CERN too high

(6x6)cm2 double-mask

Korean GEM foil New Flex provided to CERN
¢ (6x6)cm2 double-mask GEM foils
¢ (10x10)cm2 single-mask GEM foils
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Korean GEM
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—— Single GEM, Ar/CO2 ____ — N

- —+— CERN, (70/30) 1000
| N - /
Korea, (70/20)

—e— Korea, (80120) //
— SR S T— . 100 :
: '// =8 Korean GEN

CERN GEM

Effective Gain
SLH

-
o
=

=
o
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Gain

-
o

Dl ||I|I|ﬂ| |I|||I||| I|I|I||I| I||||I||| |III||||| ||||III|| I||||I|||

1 T T A N N A L
S . . _ "
100 200 300 40 500 1
Voltage (V) 240 280 320 360 400 440 480 520 560

HV across the GEM foil (V)

(6x6)cm2 double-mask single GEM (10x10)cm2 single-mask single GEM
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NS2 new stretching

method
. . * % h for (10x10) cm2 detector (1
Previous stretching mehod .
(Thermal stretching) i e
ermatstretching) 15 4 ‘ * 2 hours for (1x0.6) m2 detector (1

very long process. .

technician)
=> More than 24h, oven, . :
elue » No gluing, no soldering

» Re-opening possible
> ...

GEM The screw pulls

out the console

Bsimemitnilens NS2 is characterized by
an “active” stretching

L. Franconi - Coffee Seminar  Mar 9, 2012 40
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10°

10°

Effective Gain

10*

10°

10?

b b g g g

NS2 30x30

_|_
+
——

Sec 1, Ar/CO2 (70/30)
Sec 2, Ar/CO2 (70/30)
Sec 3, Ar/CO2 (T0/30)
Sec 4, Ar/CO2 (T0/30)
Sec 5, Ar/CO2 (T0/30)
Sec 6, Ar/CO2 (T0/30)
Sec 1, Ar/CO2/CF4 (45/15/40)
Sec 2, Ar/CO2/CF4 (45/15/40)
Sec 3, Ar/CO2/CF4 (45/15/40)
Sec 4, Ar/CO2/CF4 (45/15/40)
Sec 5, Ar/CO2/CF4 (45/15/40)
Sec 6, Ar/CO2/CF4 (45/15/40)

950 600
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650

700 750 800 850 900
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conclusion

* Korean GEMs 6x6 double mask and 10x10 single mask
work properly.

* New stretching technic NS2 very promissing, production
of large prototypes in progress.
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