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The General Antiparticle Spectrometer (GAPS) is an Antarctic balloon experiment aiming for detection
of relatively low energy cosmic anti—nuclei as signatures of annihilation or decay of dark matter
particles. While the GAPS is designed for anti—deuteron detection, we studied the sensitivity of
GAPS to anti-helium nuclei in this work. For anti—helium detection, anti—protons are expected to
be the most serious background due to its much higher flux. We have developed anti-helium
discrimination methods with the time of flight, energy deposition of the incident primary
anti-particle in each detector and the number of secondary particles that are generated in nucleon
annihilation with Si nuclei. In addition, we have studied machine learning methods for the particle
identification. By using the 3-dimensional convolutional neural networks, we have achieved the
anti-proton rejection power of about 10° with the anti-deuteron efficiency of about 70%.
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