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Background

• Super Big-Bite Programs: Study of nucleons form factors (GE and GM)

－E12-09-019 -> GMn (data collection completed in 2020)

－E12-09-016 -> GEn (data collection completed in 2023)

－E12-17-004 -> GEn-RP (2024)

－E12-07-109 -> GEp (2024)

• Hadron (protons/neutrons) Calorimeter detector for SBS Program
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HCAL Detector

• Hadron (protons/neutrons) Calorimeter Detector

• Segmented Calorimeter to detect high energy 
nucleons: 288 modules (12x24 blocks of 
15x15x100cm dimension)

• Each module: 40 layers of Iron absorbers alternate 
with scintillators, and a wavelength shifter in the 
middle
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HCAL System

• Signals amplification (10x) at the Front end (HCAL upper platform) and readout at the 
back end (DAQ bunker)

• Signal waveform (ADCs) and timing (TDCs) information in data stream

• Summing modules for HCAL trigger (threshold on 8x8 sum)
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HCAL during GEn
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HCAL during A_LL
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Nucleons in HCAL
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Issue with HCAL Data
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Missing TDCs

• Higher amplitude signals missing TDC hits in Production

• Large fraction of missing tdc have low amplitude

• Channels lose tdc at higher amplitude as well

－discriminator behaving weird



Issue with HCAL data: pulser signal in scope
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Ch 1: signal going to discriminator
Ch 2: signal out from discriminator
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Issue with HCAL data
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• After changing the discriminator threshold to ~ 20 mV (from 10 mV)

Before the Change After the Change



Summary

• All HCAL modules are working fine except few noisy

• Missing TDCs for larger amplitude signals is fixed

• Analog HCAL trigger is in use currently => VTP triggering from fADCs in future
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HCAL during GEn
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