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Abstract: 

Agenda, attendees, and presentations of the GEM CSC Group 
Meeting held at the SSC Laboratory on December 10, 1992. 



DRAFT AGENDA OF CSC MEETING THURSDAY DECEMBER 10 
3 PM - 7 PM DUNCANVILLE HOLIDAY INN 

Introduction - Gena Mitselmakher- 5min 

BNL CSCs - status - Vinnie Polichronakos/ Valery Chernyatin - 15 min 

Dubna CSC - Yuri Kiryushin - 15 min 

UH CSC - Kwong Lau - 15 min 

Plans on CSC electronics development: - Dan Marlow/Vinnie Polichronakos - 30 min 
- electronics for prototypes in 93 
- long term plans and cost evaluation procedure 

CSC Trigger development - Maged Atiya - 15 min 

Progress on strip boards production Coleman Johnson/ Cas Milner - 15 min 

Chamber parameters optimization for barrel and end caps 
(strip width,gap,wire/track angle, differential nonlinearity etc.) 

- Valery Chernyatin - 20 min 

Organization of working groups - Gena Mitselmakher/ group 

DISCUSSION/ CONCLUSIONS/ PLANS - group 30 min 
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TTR Online Analysis RUN 150 HV = 0.0 KV 12-01-92 

ID 14011 
Entries 192 
Mecn 89.30 

10 ' 
' RMS 52.58 
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TTR Online Analysis RUN 160 HV = 0.0 KV 12-01-92 
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TTR Online Analysis RUN 162 HV = 2.4 KV 12-02-92 
7 ID 1401.3 

Entries 384 
Mean 4.185 
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TTR Online Analysis RUN 188 HV = 2.55 KV 12-06-92 

ID 
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Mean 
RMS 

14008 
3571 

562.0 
313.8 

200 400 600 800 1000 1200 1400 1600 1800 2000 

Cluster charge in DUBNA CSC Plane 1 

28 



Presentation by: 

K. Lau 

29 



UH CSC Prototype 

• 3 layers of 1.0 m (long) x 0.5 m precision strips (pitch = 5.0 mm = 4 

mm Cu + 1 mm gap) 

• 3 layers ( 12 chambers per layer ) of 66-cm Iarocci-type carbon-coated 

(4 kfl per square) profiles with 45 µm gold-plated tungsten wires 

• standard ( 75/25 lsobutane-argon ) gas mixture in proportional mode 

( 3.0 - 3.3 kV) 

• 10 (top), 9 (middle), and 10 (bottom) strips at center from the three 

layers are instrumented with preamps (gain~ 1000) and ADCs. 

• preamp outputs are routed via 53-m RG 17 4 coaxial cables to Lecroy 

2249W ADCs with an integration time of 500 ns 

• trigger on 2 top scintillators and all bottom scintillators 
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Key Milestones 

• 9/15 Prototype delivered to SSCL 

• 10/15 Prototype installed in TTR 

• 11/10 First data run@ 3.1 kV (30 k triggers) 

• 11/19 Preliminary results ( 96.3 µm @ 3.1 kV) 

• 11/24 HV scan : chambers operated at 3.1, 3.2, and 3.3 kV (200 k 

triggers each) 

• 12/09 Resolution as a function of HV (Preliminary) 
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Analysis Procedure 

• Fast Filter at TTR 

- select events with at least 1 strip with > 100 ADC counts in each 

layer 

• Pedestal and Gain Corrections 

- apply pedestal (20-40 ADC counts) subtraction and gain correc­

tion ( 1.00 ± 0.10 ) to all ADC counts. 

- ADC counts set to 0 if corrected counts are < 0. 

• Fiducial Cut 

- locate peak channel in each layer and require peak channel to be 

at least 1 or 2 channels from uninstrumented strips 

• 8-ray Cut 

- remove any event with 1 or more ADC overflows (> 1900 raw ADC 

counts) 

• Locate Cluster Centroid 

- determine c.o.g. of the hits for each layer ( Zcog) by using a weighted 

mean of 3-strip (z<3 l) and 4-strip (z<4l) c.o.g.'s 

z - ~-..,,....--~~~~ 

cog - 1 + ! (z(3) - z(4)) 

w =strip pitch= 5.0 mm 
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• Systematic Correction 

- apply a 3-term-Fourier-series systematic correction of the following 

form 

~z =AX [sin( 2
11"Zcog) - 0.077 X sin( 4

11"Zcog) + 0.041 X sin( 6
11"Zcog )] 

w w w 

A is varied in the range : 60 < A < 100 µm 

A= 117.1 µm according to monte carlo with a point inducing charge 

A ~ 80-90 µm gives best results 

• Systematic Alignment Correction 

- middle plane is found to be off by ~ 33 ± 5 µm relative to top 

and bottom layers. 

- correct z009s in the middle plane by a systematic shift of 33 µm. 

• Track Fitting 

- fit the corrected points (least square) to a straight line 

• Resolution per Plane 

- residuals in the top layer (Ri) within ± 150 µm are fitted to a 

Gaussian + a constant. 

- resolution per plane u = J6 u R, 
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60Tr.;:;:;;:;;:;;;;:;;=.;;::;:::::::::;::;:;;:;;:;;;;:::::::::::::::::;:;::::::;::::==:;;;:;;::;-i 
nm 796 (3.1kV), Gauss m (±150 ): mean= ·1.1, sigma= 30.5 
Resolution per layer: 74.8 ± 3.9 µm 
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Resolutfon per layer: 56.4 ± 2.0 µm 
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OO-r;:::::::;;;;:;;;:;:;::;::;;::::;:::=:::;;:;;:;:;;;:::::::::::::=;;:::;:::::::::::;;;;:;::;1 
run 796 (3.1kV), Gauss m (±150 ): mean= -1.3, sigma= 32.2 
Resolution per layer: 78.9 ± 3.6 11111 
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nm 798 j3.2kV), Gauss m (±150 ): mean = 2.0, sigma .. 29.9 
Resolut on per layer: 73.2 ± 3.0 11111 

50 

40 

30 

20 

-0.20 -0.10 0.00 0.10 0.20 

1001-;:==;;:;::;::;;;::;;:;:;::;;::::;;:::::::::;;;:;:::::;;::::::===:::;::;::::;:======---i 
nm 800 (3.3kV), Gauss m (±150 ): mean= 0.3, sigma = 24.4 
Resolution per layer: 59.7±1.9 µm 
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30J-;:=:;;;;;:;;::;;:;:;;::;;:::::::::;;::;:;::;;;:::;::::==::::::;::;;:::::;::::::::::::;;;::;:;---, 
run 796 (3.1 kV), Gauss m (±80 ): mean = 0.3, sigma= 27.1 
Resolution per layer: 66.4 ±10.7 µm 

run 798 (3.2kV), Gauss m (±80 ): mean = 3.0, sigma= 25.6 
Resolution per layer: 62.8 ± 8.8 µm 
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run 800 (3.3kV), Gauss m (±80 ): mean= 0.8, sigma= 15.5 
Resolution per layer: 37.9 ± 3.0 µm 
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Summary of Results ( Preliminary ) 

• Averaged over ± ~ 6° 

HV(kV) 

3.1 

3.2 

3.3 

u(µm) 

74.8 ± 3.9 

72.0 ± 3.5 

56.4 ± 2.0 

• Averaged over all angles ± ~ 8° 

HV(kV) 

3.1 

3.2 

3.3 

• Normal incidence± 2.0° 

HV(kV) 

3.1 

3.2 

3.3 

u(µm) 

78.9 ± 3.6 (96.3) 

73.2 ± 3.0 

59.7 ± 1.9 

u(µm) 

66.4 ± 10.7 

62.8 ± 8.6 

37.9 ± 3.0 
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Short-term Program ( by March 15, 93 ) 

• study angle dependence of resolution 

• study effect of noise from environ and RPCs 

• study gas dependence ( fast vs standard ) 

• study dependence on resistivity of carbon coating ( 0.4 to 4.0 k11 per 

square) 

• study timing of wire signals 

• resolution in streamer mode 
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