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Alotivation and Introduction

Physics topics in the International Linear Collider(ILC)
requires detectors for high precision jet energy
measurements.

The Gas Electron Multiplier(GEM) is a good candidate as
a active gap detector for the calorimeter by the particle
flow approach(PFA).(Yu)
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HAT IS GEM?
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1OW DOES GEM WORK?

“osmic ray passes through chamber it ionizes
ArCOZ mixture in the chamber.

onized electrons travel down by the electric
1(drift region:1.3e+4 V/m) , they pass through
holes in the 2 layers of GEM foils with a much
er electric field.(7e+6 V/m) v -
‘high electric field cause a cascade of

tron to be ionized(Multiplication)

‘multiplied electrons is read out at the anode

rd.
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SEM AT UT ARLINGTON

Dr. Andy White proposed to have GEM as an active element of DHCAL in 2002. The
roup has been working on the GEM project since then.

ArCO2 gas Supply
Ar: CO2 ->80:20
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MOTIVATION OF THIS STUDY

=Effective Gain-> An Important index of how efficient
GEM is.

=Stability of GEM chamber over a long period of
time
=The more stable it is the more reliable of an
candidate GEM is as a gap detector

=Investigation of the long term behavior of GEM 1is
therefore important



METHODOLOGY:

RESPONSE OF THE GEM

CHAMBER
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the # of electron ionized at the drift region is constant,
1en the MPV value of the charge distribution Plot is a good
nalogy to the effective gain of the GEM device!
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ETHODOLOGY: PRESSURE
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LONG TERM BEHAVIOR OF
GEM ANALYSIS BY KPIX

= Long term behavior of the MPV of the charge value at the anode read-out pads
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MPV DISTRI

MPV Distribution Before pressure correction

Frequency

=== Normal
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OISE STUDY-
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ating bad Channels: By normalized hit count in cosmic ray run
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ycating bad channels: by the RMS value of the pedestal data

MS value of the pedestal data is a reflection to the condition of the electronics.

r RMS-> Better electronics condition
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CHANNEL LOCATION
NoianE ﬁﬂujm;l:
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CONCLUSION

v Pressure Correction:
» Found the gain of the chamber at 1 atm.

v" The Noise Channels Studies:
» Some channels need to be masked or the threshold need to be raised.

v' The Long Term Behavior:
» GEM is capable of giving us a stable long term behavior
» Chamber is Characterized by:
~35 f{C MPV for cosmic ray MIPs
~0.5 fC of KPiX noise,
A few fC of Chamber noise
We conclude that GEM-based active layer should work well for a digital calorimet



FUTURE WORK

UTA has worked on the GEM system for over 10 years:
» Different chambers have been used: 10cm x 10cm, 1 inch x 1 inch, 30cm x 30 cnx

The 30x30 prototype chamber has shown a stable behavior over the past 2 years. A new prototy
chamber 1m x Im LGEM is under construction right now for us to understand the technology be
as a potential gap detector for the project in ILC.
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*] Park, Seongtae PhD. “Hadron Calorimeter with GEMs*, Powerpoint, CALICE Workshop, March 2010
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MECHANISM BEHIND
SUMMED CHARGE VALUE:
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(Above): Kpix read-out pad,
made out of 64 small
individual pads, stimulation
of a hit

Adding the highest and second
highest value together for a summed
charge value

->Enable detecting of charge signal
that fall between 2 readout pads



