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Detectors channel count

• 5 VXS crates with VTP and SD from SBS TI and CPU from SBS/SoLID
• 24 FADCs for PMT readout in 2 VXS crates

• 24 vfTDC  in 3 VXS crates for DC



HES Trigger
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HKS Trigger 
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Use FADC data going to VTP to makes coincidences between the groups
Can program VTP for coincidences between scintillators
Development on going and will start testing Mid 2026
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Trigger rates HKS/HES

Maximum rate 18 kHz
Other targets lower rate

Rates lower than previous HKS experiment
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4*D83

Layer Coincidence Window = 24 ns

Spectrometer Coincidence Window = 200 ns

pi rejection efficiency (HKS) = 99%



Data rates
HKS

ADC

channels

TDC

channels

ADC size 

bytes

TDC size 

bytes

Total

bytes Occupancy Data Rate

Drift chamber 1280 5208 5208 0.05 5.208

TOF counter 88 88 760 368 1128 0.2 4.512

Aerogel 

Cherenkov
42 42

368 184 552 0.2 2.208

Water 

Cherenkov
48 48

416 208 624 0.2 2.496

0.2 0

0.2 0

0.2 0

HES Drift Chambers 1120 4560 4560 0.05 4.56

TOF counter 116 116 1000 480 1480 0.2 5.92

0.2 0

0.2 0

ENGE Drift chamber 640 2608 2608 0.05 2.608

SciFi 1024 4168 4168 0.2 16.672

TOF 54 54 472 232 704 0.2 2.816

Total 348 4412 3016 18016 21032 Data rate 47 MB/s

Max 420.64
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Expected rate around 50 MB/s 
Maximum rate at 100 % occupancy : 420 MB/s



Data rates with time / integral

• Event size 
• 24 kB with time and amplitude 100 % occupancy
• Estimated occupancy 5% maximum for chambers ans 20% for PMTs

• Max trigger rate : 20 KHz

• Max data rate : 470 MB/s

• Expected data rate : 50 MB/s

• Can be handled now by Hall C DAQ

• Tape : ~ 0.6 PB typical Hall C experiment
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Dead time and bottle necks

• 2 VXS crates with VTP readout for FADC = 1.25 GB/s

• 3 VXS crates with VETROC = 3 x 100 MB/s

• Not bottle neck for data transfer dead time coming from front end 

• Will use event blocking and buffering to get similar dead time has in 
Hall B or Hall D
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Dead time for FADC with VTP 
readout with full waveform less 
than 1% at 20 KHz
Will be even lower with just time 
and amplitude readout



Beamline

• Beamline info in FADCs in counting house
• Target and beamline BPM

• Raster

• 1C12 BPM 

• In place with subset of BPMs during running experiment, will add a 
few more channels for all BPMs

• Readout and analysis module tested
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ESB testing

• Electronics from SBS moved into ESB
• All electronics for all detectors setup

• Active testing of the detectors

• Development of HKS trigger

• Electronics test
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Time line

• From now to August 2026
• Detector commissioning in ESB
• HKS HES trigger development and testing

• August 2026
• Install HKS VXS crates in SHMS hut ( Alexandre, William Henry ) ~ 1 week

• December 2026
• Move electronics from ESB to Hall C ( Alexandre, William Henry ) ~ 1 week
• Estimate of 2 months of cabling ( can be done before and in parallel)
• Test data with full DAQ setup 

• High rate test, check for bottlenecks and dead time
• Detector commissioning with cosmics
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Labor

• Alexandre Camsonne (DAQ coordinator, Trigger, Beamline) 50 %

• Hanjie Liu ( DAQ, Trigger ) 10 %

• William Henry (DAQ, detectors, beamline) 50 %

• Toshiyuki Gogami ( Detector testing and setup ) 25 %

• Ken Nishida ( Electronics and detector testing ) 20 %

• Kaito Higashimoto (Electronics and detector testing ) 15%

• Ben Raydo ( FADC VTP trigger ) 15 %

• Masaya Ichikawa (DAQ developments and testing ) 20 %
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Conclusion

• HKS,HES, ENGE
• FADC = 88 + 42 +48 +116 = 294 channels = 19 FADCs = 2 VXS crates

• V1190 = 2268 channels = 18 V1190 = 1 VME64X crate or 2 VXS crates

• TOF = 204 channels = 3 VETROC

• All modules available from SHMS/HMS/NPS/SBS hardware

• CODA3 with 20 kHz trigger rate

• Digital trigger using FADC, VTP and VETROC

• Expected rate 50 MB/s, can be handled by current Hall C DAQ 

• Smaller scale as NPS or SBS experiments
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Backup
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Electronics in SHMS hut
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Hall C Beam
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ESB test
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