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CMS Experiment
RPC construction and testing are divided into

barrel and endcap regions

Barrel

Endcap

RE 1 RE 2
RE 3

RE 4



RE 1 Disk
RPCs are positioned in concentric circles

RE 1/2

RE 1/3



Three Trigger sectors

• 96 Channels - 3    
sectors of 32 strips 
each (A ,B, C)

• One gas gap on 
the bottom 

• One split gap on 
top
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Three Trigger Sectors

Final Gas mixture used in all tests
95.5% Freon: 3.5% Iso: 0.3% SF6 + RH 50% 

Sijian will describe construction next
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Test Stands

Efficiency/Cluster size Long Term Stability



Testing RE with Cosmics

• Cosmic stand.
Top and Bottom layers 

scintilators.
Possibility to put 10 chambers 

inside to test them with 
cosmics
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Testing with Cosmic Rays



Diagnostic Plots: Strip 
Response Profiles
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Cosmic Stand Trigger Acceptance
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RE1/3 Efficiency at 9.3 kV
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RE1/2 Efficiency at 9.3 kV
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Acceptance Criteria:

Efficiency >95%



Strips Profile

Using only 2 scintilators from the top and 2 form the bottom layer
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Data from Cosmic Test



Strips Profile

Coincidence with 2 scintilators from top, 2 from bottom and small counter 
placed on sector B.
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Data from Cosmic Test
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Data from Cosmic Test



Time Distribution
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Data from Cosmic Test
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Cluster Size RE1/2



Mean Cluster Size Distribution for HV = 9400V (N = 79 chambers)
RP1/2: Mean Cl. S. = 2.245, RMS Cl. S. = 0.461; RP1/3:  Mean Cl. S. = 1.981, RMS Cl. S. = 0.160
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Efficiency and Cluster Size

Scanning for efficiency and Cluster size values at different voltages.

Data from Cosmic Test
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Test Stands

Efficiency/Cluster size Long Term Stability





Current Distribution for HV = 9400V (No. of LOWER chambers = 67)
Mean Current = 0.859µA, RMS Current = 0.836µA 
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(Bottom Gaps of the Chambers)



Current Distribution for HV = 9400V (No. of LOWER chambers = 67)
RE1/2:Mean I = 0.769µA, RMS I = 1.004µA; RE1/3:Mean I = 0.952µA, RMS I = 0.622µA
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(Bottom Gaps of the Chambers)



Current Distribution for HV = 9400V (No. Of HIGHER Chambers = 67)
RE1/2:Mean I = 1.171µA, RMS I = 1.281µA; RE1/3:Mean I = 1.126µA, RMS I = 1.127µA
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RE1/2

RE1/3

(Top Gaps of the Chambers=67)
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Check-lists



Taking Data
DAQ PC Database PC

MXI bus

TCP/IP

TCP/IP

Tracking PC

CAEN 1527
HV power supply

TCP/IP

I2C Multiplexer
For slow control

RS232

Control PC
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Taking Data



Database
http://forwardrpc.cern.ch/cms_forward_rpc/index.htm

Online 
• HV monitoring and QC IV 

data storage
• Searchable tracking for 

individual Gaps / 
Chambers

• Production QC procedures 
• Mechanics
• Cosmic Tests 

VISIBLE
SEARCHABLE
WORLDWIDE

Chamber QC data Gas gaps QC data

Environment conditions data

DATABASE

Production data

Results form Cosmic Test
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Database



Construction Database
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CMS Endcap RPC Graphical Interface
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• The MySQL database 
also records data for 
atmospheric surroundings
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Continuous Monitoring of Ambient Conditions



Continuous H.V. Monitoring
Recording the 
HV currents 
every 2 min, 
and store the 
data in to the 
Database.

Including 
the 
environment 
conditions. 
Temperature 
and 
Humidity
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Continuous H.V. Monitoring



• Currently working on a fully implemented 
Oracle database
– Already copying data to an Oracle database 

as mentioned before
– Graphic interface is in the preliminary stages 

of development
– Interface development will continue as time 

permits.
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Plans for Database



• 2005: 
ALL chambers certified

• 2006: 
Chamber tests completed and data are 
stored for the life of the experiment
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Plans for Construction Database



Installation
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The Collaboration 


