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The origin and nature of ultra-high energy cosmic rays (UHECRs) is one of the most intriguing 

scientific mysteries in the field of astrophysics. UHECRs are the most energetic particles in the universe, 

but at the highest energies the arrival rate of these particles incident on the earth’s atmosphere is less than 

one per century per square kilometer. Due to the very low flux of cosmic rays at the highest energies, these 

particles cannot be detected directly, and instead their energy, arrival direction, and mass composition must 

be inferred from measurements made by very large ground based detectors using the atmosphere above 

them as their detection volume.  

The Fluorescence detector Array of Single-pixel Telescopes (FAST) is an R&D project for the 

next generation experiment to observe ultra-high energy cosmic rays. The FAST design, with a single 8” 

photomultiplier tube at the focus of a large Fresnel lens or mirror, is significantly cheaper than the standard 

Fluorescence Detectors, and will provide coverage of a large area at a low cost. 

We report on first tests of a FAST prototype at the Telescope Array site, which used a 1 m2 

Fresnel lens system of the Japanese Experiment Module-Extreme Universe Space Observatory (JEM-

EUSO) experiment as collecting optics. 

 

 
The Telescope Array Site in Utah (photo taken by Toshihiro Fujii)   


