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The performance of several trigger counters based on plastic scintillators with silicon photomul-
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tiplier readout is investigated with cosmic rays. Efficiency and time resolution are measured
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Introduction

[n modern high energy physic experiments Silicon Photomultipliers (SiPMs) have a potential to Figure 1: The tested procedures to obtain the arrival time of the signals are illustrated. M1) Two
replace traditional Photomultiplier Tubes (PMTs) in many applications, such as trigger detectors, points in which the front of the signal crosses thresholds of 20% and 50% relative to the pulse

time-of-flight hodoscopes, and calorimetry. Because the event rate in many high energy physics maximum was determined, and the front of the signal in the region between these two points was
experiments is very high, trigger detectors are typically based on either fast plastic scintillators or fitted with a straight line. The intersection of the extrapolation of this line with the baseline of
Cherenkov radiators coupled to PMTs or SiPMs. Basic requirements for such trigger detectors are the waveform was accepted as the signal arrival time (¢0). M2) Now, ¢0 is considered equal to the
high efficiency of particle detection and very good time resolution. time in which the signal crosses threshold of 307% relative to the pulse maximum [1]. M3) A fixed
threshold is defined (25 mV) and t0 is the time the signal needs to cross this fixed threshold. Note

Setup 1 that t0 moves with the amplitude and it was required to correct by the slewing correction. For

this, it was needed to obtain the pulse width (the pulse duration above the fixed threshold) [2].
The impact time in the detector B was calculated as tp = ; (t0p1 + t0po) and analogous for C.
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The time resolution of the BC-418 was: "
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418 wrapped in Al-mylar of 240 x 10 x 5mm? with 88 E£3ps 8 x3ps 76x3 ps BD strips and should be close to 100% [3].
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In the BM@N run in March-April 2018 the pulse height of the signals from BD was obtained by
measuring the time over threshold (ToT). ToT is based on the fact that the larger the amplitude

Detector (BD) consists of 40 of this type strips. —. """ S . """ o . """ S . """ S . """ y of the pulse, the larger it is the duration. Even if the signal exceeds the maximum level of the
| digitizer ADC, the saturated amplitude can be obtained by measuring the pulse width.
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