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Chamber

. . : Anodeplate: ding th 1 .
dimensions: e e, GEM pad size:

| GEM?2

length: 25¢cm 1.27%12.5mm?
inner diameter: 20cm

flexible readout endcab

number of pads
8%32

amplification:

GEMs pitch=140um
outer diameter holes=70um
inner diameter holes=60um

transfer gap: 2mm

. . Experimental setup at
induction gap: 2mm CERN East Hall, T7

transfer field: 2.5kV/cm
induction field: 3.5kV/cm
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Trigger, DAQ and FEE

Scintillator 2 | gkt Sciﬂii”a“’“ scintillator 1: 4.5*19cm? vertical
e | rericlebean - geintillator 2: 3*7.3cm?  horizontal

trigger rate: one event per spill,
but 500 time slices read out to

see more beam particles

time delay in ns
I

STAR front-end electronics:

Sampling rate: 19.66MHz L
T
Peak time: 150ns w1 ¢
FWHM of pulse width: 180ns Tee s

Presented by M. Ronan

Prepared by J. Kaminski
LBNL, Berkeley

IEKP, Karlsruhe



Beam properties - width
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Software tools

Besides the existing VB-package (s. talk by S. Kappler at Berkeley)

a JAVA based analysis tool 1s being developed.

functionality similar plimEsslaieskisALRERks s S |
but code developed NI e
ndependently O (A A
(= cross cheel il II
il IIIIIII‘III'IIIIIIIII"III
pow eanne I AL |
‘parabolic linear
regression’:
y = A + B*x + Cxx?
IIIIIIII IIIIIIIIII T T -—-—-
=> 3 measure of ?;Z““;ZZ;S?,Q;Sii‘é‘ggri'e“f e s
JE D]
the curvature (C) JL e w.,q., i
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Input parameter distributions

[ Monte Carlo: Distibufion in x

madisiributian in x

z distribuion I

Monte Carlo

Simulation of cosmic muons passing through detector and trigger counter
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Cluster properties

IMI ‘ cluster signal to noise l cluster signal to noise
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hadronic beam of 9GeV-particles at CERN  gas:Ar:CH, 95:5

Prepared by J. Kaminski
IEKP, Karlsruhe

Presented by M. Ronan
LBNL, Berkeley




Track properties

| track position x at y=0 | | track inclination alpha | eI i o | number of track points |
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drift velocity in Ar:CO,:CH, 93:2:5

~eimtillator 1 drift velocity of Ar:CO,:CH, 93:2:5
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Spatial resolution
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Intrinsic single-pad-row efficiency
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o\ = o -
= ]
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Track distortions (I)

file noise pedestal calibration visualization online algorithm

== ITECAT

analyze directory ” load event pedestal hoise cluster finder | track finder H paint event H delete ‘

ﬂ nt

average: 1,47 min: 0 max: 16,15

hadronic beam of 9GeV- partlcles at CERN  gas:Ar:CH, 95:5
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Track distortions (II)
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Track distortions (I11I)
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Slope dependence
on drift distance

Slope dependence
on GEM voltages

\ dependence of slope on drift distance
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Current measurements
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O

1.) Current pulse reflects beam time structure.
2.) Nearly 10% feedback at low GEM voltages.

3.) Larger feedback at higher drift fields.
4.) Dependence on Ej and V..,

f=E/E, * 16.0 * exp(-Ug,/258.4V)
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Conclusion

Detector was tested in a high rate hadronic beam
=> no problems were observed

Intrinsic single-pad-row efficiency plateau of (99.3+/-0.1)%
was reached for all gases.

Efficiency plateau starting at effective gains of 2500.

Spatial resolution were between
63um in Ar:CO, (4cm drift) corresp. to 10cm drift in TDR gas (4T)
190pum 1n TDR gas (6¢cm drift,0T) corresp. to 250cm in 4T

Track distortions due to space charges inside the drift volume observed
and under study.
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