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Abstract

Particle identification at radioactive ion beam facilities requires Time-of-Flight
detectors with an optimal time resolution and high rate capability. Segmented
plastic scintillators are a common option for such detectors. A promising ap-
proach to cope with the high segmentation of modern devices is the use of silicon
photomultipliers (SiPMs) as readout of the Time-of-Flight detectors. A proto-
type device consisting of strips of plastic scintillator of 4.4 x 100 x 1 mm?3,
readout at both ends by SiPMs of two different sizes was tested using a ?4Xe
beam at 600 MeV /nucleon. Timing and time-over-threshold information were
extracted. The time resolution of the prototype was found to vary with the
applied voltage and the SiPM size. After optimizing the voltage, resolutions of
14.3(10) ps and 10.4(1) ps were obtained for SiPMs of 1 x 1 mm? and 3 x 3 mm?,
respectively. These results point to SiPMs being suitable as readout of plastic
scintillators at radioactive ion beam facilities.
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1. Introduction

The advent of Radioactive Ton Beam (RIB) facilities around the world opened
the research on exotic isotopes and the study of the nuclear force for systems
with extreme isospin values [1]. For the case of facilities which produce RIBs
using the in-flight technique, it is crucial to perform a proper particle identifi-
cation. Such identification is usually carried out by determining the charge and
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