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Precise verification of galactic cosmic-ray propagation models by high-precision
aerogel Cherenkov imaging
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A new silica aerogel as a radiator has been developed to upgrade a Cherenkov

detector, which will be installed in a long-term balloon orbiting polar regions and identifies
direct cosmic charged nuclides outside the atmosphere. Cherenkov detectors need to yield more
Cherenkov light emitted from aerogels to identify cosmic-ray nuclides accurately. Light propagation
in aerogels strongly depends on their physical properties, such as refractive index and optical
transparency. The most transparent hydrophobic aerogel to date, with a precisely controlled
refractive index of 1.03, has been successfully produced, and essential research for employing the
aerogel in the detector has been completed.
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