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Study of Performance Improvement for Air Shower Array with Surface Water
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The observation performance for high energy gamma rays was estimated by full
Monte Carlo simulation for when an 8-meter diameter cylindrical surface water Cerenkov detectors
(WCDs) are used with an extended air shower (AS) array consisting of 401 scintillation detectors. As
a result, it was understood that the determination accuracy of arrival direction is improved about
1.6 times for 10 TeV gamma rays as compared with using AS alone.
In addition, a prototype water tank with 3-meter diameter was installed at an university as a
demonstration experiment, and it was confirmed that there was no water or light leakage. This helped
us understand cost and problems for this experiment; we found that when 13 PMTs were placed in a
WCD of 8-meter diameter, 36 WCDs could be constructed for less than 400 million yen.
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