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Computing System for Super-Kamioka Neutrino Detection Experiment
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Abstract

The Institute for Cosmic Ray Research of the University of Tokyo is observing supernova,
solar, and atmospheric neutrinos, while researching the Grand Unified Theory, using the
Super-Kamiokande (SK). This is a large-scale observation device, constructed 1,000 m
below ground level, with a water tank (41.4 m in height, 39.3 m in diameter) that is
capable of storing 50,000 tons of pure water. There are 11,129 photomultiplier tubes
(each 50 cm in diameter) mounted on the tank wall. The SK can generate approximately
45 TB of observational data per day, of which approximately 500 GB of data is saved after
noise is reduced. The total amount of data stored on the disks is up to 3 PB, including
user information. The SK observes natural phenomena, and the challenge for Fujitsu
here is to ensure that accurate observational data is captured 24/7, and to store them
over a long period of time. In February 2012, Fujitsu installed a computing system in
the SK, designed to facilitate the storage of an astronomical volume of data on a large-
capacity disk, so that the data can be quickly accessed, and to provide safe, long-term
data storage. This paper explains the system'’s various innovations that realize accurate
observational data capturing, high-speed processing, and long-term archiving.
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