2014 2015

Study for observation method of ultra-high energy cosmic ray using acoustic wave of
air-shower particles
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For the purpose of measuring extragalactic cosmic ray composition in an energy
region larger than 10PeV, a new measurement technique using a sound wave was studied.
High-energy cosmic rays collide with the nucleus of the atmosphere and produce air-shower particles. When
the air-shower particles that arrived at the water pool lose their energy underwater, an acoustic wave is
produced in the water. The thermo-acoustic mechanism of sound generation by air-shower particles was
studied by both a Monte-Carlo simulation and a measurement experiment with a YAG laser.There is a
possibility of measuring cosmic rays with an energy greater than 100PeV using the acoustic wave detection
method. The results also showed that the acoustic pulse has a bipolar waveform that depends on a primary
particle. It was found that separation of a proton event and an iron event is possible using the rise
time of an air-shower acoustic wave.
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