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Starting out from this design 

 



How sPHENIX TPC is compared with others? 
• STAR 

– Radial position: 60cm-1.9m 
– Longitudinal volume: 2*2.1m 
– Drift voltage: 28kV (135V/cm) 
– Electronics: 140K channels 
– dN/dy: 3000 

 
 

• ALICE 
– Radial position: 85cm-2.5m 
– Longitudinal volume: 2*2.5m 
– Drift voltage: 100KV (400V/cm) 
– Electronics: 560K channels 
– dN/dy: 8000 (40% occupancy at 

the inner radius)  
 

sPHENIX TPC is around half scale downsize of these TPCs! 



Designing of sPHENIX TPC Readout 
• Number of channels: ~200K channels 

– dN/dy should be no larger than current. 
– Production effort should be 1/3 of ALICE case. 
– I’m supposing ALICE GEM-TPC upgrade case 

 
• HV holding structure should be no different from ALICE or STAR’s 

– Drift HV to be applied: ~ 15KV? 
– Field between the TPC cage and beam pipe wouldn’t be different 

 
• Use SAMPA Chips used for ALICE  



Readout scheme for ALICE upgraded TPC 

 



Costs (from ALICE TPC upgrade CDR) 

• With 560K channels: 6.6M CHF 
– 1CHF~1.03USD (as of today) 
– 6.8M USD 
– Not sure how the labor is included 

in this cost. 
 

• May be downscaled the number 
by the channels for sPHENIX TPC 
case? 
– 200K channels = 2.5M USD? 



Schedule (from ALICE TPC upgrade CDR) 

 



Time saving our case? 
• Time for developing SAMPA chips and CRU can be reduced to ~half? 

– Conservative estimate 
 

• Production and testing time can be reduced by the difference of number of 
channels  half year? 

 
• In the ALICE case, it takes around 4.5 year. 

– The sPHENIX case could be shorter: ~ 3 years? (conservative estimate)  



TODO 

• We shoudl start talking to ORNL people if we 
decide on SAMPA option 
– We could get whole WBS from them 

 
• We could downscale the cost and labor by the 

number of channels for some portion 
 



SAMPA chip in detail 
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