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NPS calorimeter 



NPS calorimeter 

• 31x36 array of calorimeter blocks 

– 208 PbF2  

– PbWO4 

• Sweeping magnet 

• Small angle , high rate , high radiation 
capability 





JLAB FADC 
Pipelined electronics 250 MHz sampling rate 12 bit 
On board FPGA processing : pedestal subtraction, thresholds , integral and time  
                                                   and summing of channels for triggering purpose 
 
 
 
 
 
 
 
 
 
 
 
Can record complete waveform but large amount of data 
Can record time and integral of pulse : improve rate but  no information on pile up 
Looking into dealing with pile-up at FADC level 





Calorimeter trigger  
example of CTP sum  

3 us latency 

Above 
threshold 

Electron shower 

accidental 
accidental 

2/13/2014 8 SoLID DAQ 

Sum over 9 shower blocks 

Example 2 shower blocks channels 



Test 

• 1 VME64X 
• 1 CPU 
• 1 SD 
• 1 TI 
• 1 FADC 

 
• Can test transfer speed 
• Effect of the 250 MHz sampling on signal with 12 

ns FWHM ( might need to optimize signal 
shape/integration) 



Test triggering 

• 1 VXS 

• 1 CPU 

• 1 SD 

• 1 TI 

• 13 FADC 

• 1 CTP 

 

• Can test triggering on DVCS calorimeter ( 208 
channels ) with cosmics and in beam in Fall 2014 

 



 

Clustering HPS like 



 



Possible development 

• Readout depending on pulse “goodness” 

– Integral and time only if pulse looks standard 

– Full waveform 

 

• Selective FADC channel readout 



CTP connections 
To neighbor CTP 

To neighbor CTP 



• Only want to readout FADC channel in the cluster to reduce 
number of channels readout because of background 
 

• CTP generates a 1116 bit pattern for channels to be read 
 

• Send pattern to TI or FADC directly to trigger FADC 
 

• Only channels from pattern are put in buffer 
 

• Would introduce dead time but would be fine at low rate : 
1116 assume 1 Gbit/s : 1.116 us additionnal latency ( FADC 
max latency 3.2 us ) 
 
 

FADC readout 



Conclusion 

• Can start testing now with simple setup to 
check response of FADC with PbF2 signal and 
PbWO4 

• If find VXS and CTP, can test triggering using 
Hall A DVCS calorimeter ( cosmics and maybe 
in beam in Fall 2014) : would be useful to 
study effect of background 

• New development of FADC capabilities could 
benefit NPS 


