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Abstract

The Spin Physics Detector is an experiment at NICA designed to study the spin structure of the proton and deuteron and other spin-related phenomena using polarized
beams. Two Beam-Beam Counters (BBCs) will be installed symmetrically aside from the interaction point in the end-cups of SPD setup and will serve as a tool for
beam diagnostics including local polarimetry. The outer part of the BBC wheel is based on fast scintillator tiles and cover the polar angels between 60 and 500 mrad.
In this talk, we discuss testing different materials configurations for the BBC prototype based on scintillator tiles. The light collection depends on material
combinations - different fibers (Saint Gobain BCF91AS, BCF92S, and Kuraray Y-11), different ways of covering tile surface (Matted and double covered with
Tyvek sheets tiles), as well as different optical cements (CKTN mark E, OK-72) were used in the study. SensL 3x3 mm? SiPM readout provides an opportunity to
measure light collection dependence with high energy resolution using radioactive source and cosmic rays.
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Spin Physics Detector Beam-Beam Counter
« The Spin Physics Detector is an experiment at NICA designed to study * Two endcap detector wheels of scintillator-based BBCs are planned to
the spin structure of the proton and deuteron be located in front of the TOF system of the SPD setup
« SPD will operate with polarized proton and deuteron beams  The main goals of the BBCs are the local polarimetry, based on the
e As=27 GeV measurements of the azimuthal asymmetries, and the monitoring of the
« L=10%cm=? s beam collisions.
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Scintillator’s cover selection

We used: The scintillator detector prototype tests and material selection with
 tile covered with white acrylic paint (so called “matted”) CAEN FERS-5200 readout system has been started.
 tile, double covered with a unigque non-woven material made from Matted tiles proved to be more efficient than Tyvek covered in both
high-density polyethylene continuous filaments (Tyvek) ways: amount of reflected light and convenience.
Row _ OK-72 optical cement is practically more convenient to use than
i RO | REI L RIS | e £ CKTN, but the epoxy composition influence on the light collection
3 (L;R) Param-s | Matted | Tyvek |Matted | Tyvek e
In tiles Is found.
2 (L:R) Mean, 3709 3467 4069 3483 Due to fact, that Y-11 fiber collects more light than SG BCF91AS and
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Optical cement selection

We compared different optical cements:
« CKTN MED mark E
« OK-72

Brand Viscosity, Operating T Spectral Refractive
cPs Range Characteristics index

CKTN MED E 15103 92-96% at 500 nm 1.606

OK-72 -60 to +60 °C 99% at 400-2700 nm 1.587

v" Due to higher peak position and technological complexity of mass production RO Lo 820088 10 28,609 [ Param -5 | CKTN | OK-72 | CKTN | OK-72

Row 3: 70% A to 30% B

for Tyvek covers, the option with matted one is more appropriate. v The deeper research Chﬂai?\nels 3729 2544 4069 4123
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100 402.3 481.9 596.3 + Kuraray Y-11 WLS fibers.
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» M,,muw Width, 24 7 35 2 435 ¥ Dueto the fact, that Kuraray Y-11 fiber collects more
. B T g - Channels light, the choice of Y-11 fibers is more appropriate.
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