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We are preparing a spectroscopy experiment of = and €2 baryons at the 720 beamline, a secondary particle
beamline of the high-momentum beamline at J-PARC. We utilize negatived kaons as incident particles with
momenta ranging from 5.0 to 8.5 GeV/c. An unseparated secondary beam contains, however, approximately
100 times the amount of pions as a background, and the number of secondary particles arrived is 6.0 x 107 /spill.
Therefore, a beam particle identification detector with a 7w misidentification probability below 0.03% is required.
For this purpose, we use a Ring Imaging Cherenkov detector (beam-RICH).

The beam-RICH detector is composed of an aerogel radiator, a spherical mirror, and photon detectors based
on Silicon Photomultipliers (SiPMs). The optical performance was evaluated using a positron beams, achiev-
ing an angular resolution of 4.57 mrad for a single photoelectron. For particle identification, we adopted the
“Global likelihood approach,” which is a method originally introduced in the LHCb collaboration, which as-
sumes several particle hypotheses and calculates the expected number of detected photons for each. Particle
identification is performed based on the differences in the log-likelihood values derived from these expecta-
tions. Simulation results demonstrate that a K~ detection efficiency exceeding 96% at 5.0 GeV/c has been
achieved while keeping a misidentification rate below 0.03%.

In January 2025, we performed a beam test at the J-PARC high-momentum beamline using secondary hadron
beams with momenta of 3, 5, and 10 GeV/c. The measurements were complemented by tracking information
from tracking detectors and low-momentum particle identification using threshold-type Cherenkov detectors.

We present the detector design and construction, the evaluation results from two kind of beam tests. Ad-
ditionally, we report the secondary particle composition of at the J-PARC high-p beamline, with particular
emphasis on the evaluation of the K fraction.
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