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Fig.2 PSD charge distributions of protons and helium nuclei in two deposited energy (Fqep) bands measured by DAMPE[R7,

Black points are flight data, blue and green dashed lines are Monte Carlo (MC) simulated PSD charge distributions of protons

and helium, and the red solid line is the sum of MC protons and helium. Note that the PSD charge is converted from the

measured energy without normalization to the real charge.
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Direct Detection of Cosmic Rays with the Dark Matter Particle
Explorer

YUAN Qiang!?
(1 Key Laboratory of Dark Matter and Space Astronomy, Purple Mountain Observatory, Chinese Academy of Sciences,
Nanging 210023)
(2 School of Astronomy and Space Science, University of Science and Technology of China, Hefei 230026)

AsstracTt The origin, acceleration, and propagation of high-energy cosmic rays is one of the most
important questions in modern physics and astronomy. To fully uncover such a mystery, precise measure-
ments of the energy spectra and anisotropies of cosmic rays, as well as multi-wavelength electromagnetic
radiation from various types of energetic objects are required. The direct measurements of energy spec-
tra of different species via particle detectors in space are an essential way to study cosmic ray physics.
China launched the first space astronomical satellite, the Dark Matter Particle Explorer (DAMPE) in the
end of 2015, which keeps operation in space for more than 7 years. The DAMPE has a relatively large
acceptance and a high energy resolution, and has made important progresses in measuring the spectral
structures of cosmic ray protons, helium nuclei, and boron-to-carbon and boron-to-oxygen ratios. These
new measurements bring new insights in understanding the origin and propagation of cosmic rays. This
paper reviews the instrumentation and operation of DAMPE, with an emphasis on its scientific results
and physical implications in cosmic ray studies.

Key words space astronomy, cosmic rays, radiation mechanisms: non-thermal, astroparticle physics
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