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Pre-production Inspection 
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Inspection Cont’d 
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Resistivity-measurement tool for HPL   



Applying the same procedures and tools 
used for the CMS Forward RPCs  

1.  Graphite coating for RPC electrodes         
   - Silkscreen method   
   - Surface resistivity of electrode ranges fro

m  
     50 to 200 kΩ/square  

2.  PET film coating for protection of gra
phite electrodes     

   - 1 layer of 200 micron PET film  
   - Ethylene Vinyl Acetate base glue          
   - 1 extra layer of PET to be attached during

 the RPC assembly   

1.  Production of RPC core detectors : gaps 
Silkscreen tool 
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3.  Gap assembly    

  - multi-layered metric tables and shelves fo
r the assembly and glue curing   

  - Glue curing time : 24 hours   
  - Glue : DP460, 3M production  
  - Selection of spacers : 2 mm +/- 20 µm  
  - Use spacer jigs for the location of spacers  
    Accuracy of positions < 1 mm 
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4.  Oiling for curing noises  

  - Linseed oil + heptane 
    (Ratio : 40 % + 60 %)  
  - Polymerization with air  
     Rate : 60 – 100 liter/h/gap   
     Period : 72 – 96 hours  
     Humidity : 40%  
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1.  Tests for pop spacers and leak (QA)     
  - No pop spacer allowed at + 20 hPa  
  - Gas leak : less than 0.2 hPa drop for 10 mins at +20 hPa   

2. QA & handling 
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2.  HV tests (QA)    
  - Total period of test : 6 days  
     36 hours for gas circulation : 10 volume-circulation before applying HV to the

 gaps  
     12 hours at 8.5 kV to observe Ohmic currents     
     120 hours at working voltage (9.4 kV) to observe the current behavior at the i

nitial stage of gas operation      



Excel data sheets 
3. Performances 
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3.  Shipping boxes  
  - Loading gaps vertically inside the boxes.  
  - All the gas pipes should be fully open to adapt  any sudden change of air pressure  
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4.  Summaries and conclusions 

1.    Gaps for CMS RPC produced based on the previous RPC technology. 

2.  Test results after gap production should be as  good as the gaps achieved   
        in the previous production. 

3.    The maximum capacity of the gap production  
      (100 ~ 200 gaps/month)   

4.   KODLE is ready for the upcoming mass production  and quality assurance.  
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200 mCi 137Cs gamma irradiation facility & DAQ + electronics 
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Resistivity tests for  
High Pressure Laminated(HPL) 

α	
  =	
  0.12/°C


HPL A (2mm)  HPL B (1mm)  HPL C (1mm)  

Average 

Max. 

Min. 

HPL    A    : 2mm sample by melamine + phenol 

HPL B & C : 1mm sample by melamine + phenol 
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Set equipment 

  electronics 

 Gas system 
  Gas mixture : 
 Freon (93%) 
 iso-butane (6.6%) 
 sf6 (0.4%) 
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1.34	
  pC	
  @	
  95%	
  

Efficiencies  

Fast charges  
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Charge distributions  

Resolution measuring fa
st charges ~ 130 fC  
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Cluster sizes 
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