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Abstract

We successfully designed and developed a Fitch-type differential Cherenkov counter with high ©/K separation power.
This counter is designed for the trigger counter at the J-PARC K1.1BR beamline which is one of secondary beamlines in
the J-PARC hadron experimental hall. The secondary beam momentum ranges from 740 to 800 MeV/c. Pions and kaons
are produced at the T1 target located at the J-PARC slow-extraction proton beamline (50 GeV, 15 pA, 750 kW). This
counter is based on the Fitch-type Cherenkov counter used at the KEK 12 GeV-PS K5 beamline whose momentum
ranges from 620 MeV/c to 700 MeV/c. The efficiency of the Fitch-type Cherenkov counter has large momentum
dependence, so that we performed Monte Carlo simulations to optimize parameters of a Cherenkov radiator, a
Cherenkov focusing mirror, and a winstone cone as the final focusing to the photo sensor to adjust to the new
momentum range. We finally achieved the /K separation power as high as 99.99 % by optimizing the focal length of a
parabolic mirror to correct Cherenkov lights from kaon beam.
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