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Table 1 Design parameters of the DAMPE[S~7

Parameter
Energy range Energy resolution  Spacial resolution = Geometrical acceptance
Particle
et 5 GeV-10 TeV 1.5% @ 800 GeV 0.3°@ 100 GeV > 0.3 m?-sr
~-ray 5 GeV-10 TeV 1.5% @ 800 GeV 0.3°@ 100 GeV > 0.3 m?-sr
Nuclei 100 GeV-100 TeV  >40% @ 800 GeV ~ 0.2°@ 100 GeV > 0.2 m?-sr
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Fig.1 Layout of the DAMPE
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Fig.2 The structure of the PSD

K3  PSDIUHLE

Fig.3 Side view of the PSD

“http://www.eljentechnology.com/products/plastic-scintillators/ej-200-ej-204-ej-208-ej-212
?Integrated Detector Electronics AS (IDEAS), VA160 datasheet, (http://www.ideas.no)
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Fig.4 The HV change rate versus date. The corresponding offset of layer, bar, and side are listed at the
right of this figure.
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Fig.5 The temperature of one side of the PSD versus date. The two solid horizontal lines indicate a

range of 1°C.
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Fig.6 The ADC value (vertical axis) of MIP versus the hit position (horizontal axis). The black triangles

are the MPV values of corresponding Bins in the horizontal axis, and the red solid line is the fitted

function.
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Fig.7 A typical distribution of the ADC values for one horizontal Bin of Fig.6, the curve is the fitted

Landau function.
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Fig.8 The attenuation length (\) distribution of the PSD bars
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Fig.9 The reconstructed charge spectrum from the X-layer of the PSD
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On-orbit Status and Light Attenuation Behavior of
the DAMPE-PSD

LI Yao’? ZHANG Ya-peng!  ZHANG Yong-jie!  SUN Zhi-yu?
YU Yu-hong!  DONG Tie-kuang®  MA Peng-xiong®>* ~ WANG Yuan-peng?3
YUAN Qiang3*
(1 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000)
(2 University of Chinese Academy of Sciences, Beijing 100049)
(8 Key Laboratory of Dark Matter and Space Astronomy, Purple Mountain Observatory, Chinese
Academy of Sciences, Nanjing 210008)

(4 School of Astronomy and Space Science, University of Science and Technology of China,
Hefei 230026)

Asstract The DArk Matter Particle Explorer (DAMPE) is a high-resolution multi-
purpose space-borne device for detecting the high-energy cosmic-rays like e*, ~-rays,
protons, and heavy-ions, which was launched on 2015 December 17th. The Plastic Scin-
tillator Detector (PSD) is the top-most sub-detector of DAMPE. The PSD is designed
to measure the charge of incident high-energy particles, and to serve as a veto detector
for discriminating ~y-rays from the charged particles. In this paper, the on-orbit status
of the PSD after launching in terms of high voltage (HV) and temperature stabilities
is presented. The temperature and the HV variations of the PSD are less than 1°C
and 0.5%, respectively. By using the on-orbit data, the attenuation lengths of PSD
bars are obtained according to an empirical formula. A preliminary charge spectrum
reconstructed from the X-layer of the PSD is obtained.

Key words instrumentation: detectors, methods: data analysis
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