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We carried out a beam test to study a time resolution of Time-Of-Flight (TOF)
detector for the J-PARC E50 experiment. The E50 TOF detector is made of a
180 cm x 3 cm x 4 cm plastic scintillator and two HAMAMATSU/11934-100
PMTs. It has 60 ps time resolution when a time-walk correction is carried out
using charge information obtained with an ADC (T. Ishikawa et al., NIM A 1039
(2022) 167164). However, only TDCs will be used in the E50 experiment
because it uses a streaming DAQ system. In this beam test, we evaluated the
time resolution when we carry out time-walk corrections using Time-Over-
Threshold (TOT) measured with a TDC. We measured time resolutions at
different threshold levels and found that the time resolutions are ~20 ps worse
when we use TOT for the time-walk correction. We concluded that we need a
proper shaping amplifier to measure the charge using TOT information. We
also measured time resolutions of different plastic scintillators, Saint-Gobain
BC-400 and BC-420. We found that the BC-420 has ~10 ps better time
resolutions than the BC-400.
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