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Fig.1 Structure of dark matter detector
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Fig.2 Simulation of muon in neutron detector



4 K X ¥ K 57 %

GEANTABHUPT K 7 RER TR A6 500 A1 70 i 4n B 3 AN B 45T 7.

0 I 1 1 I L . L 1
1.5 2 2.5 3 3.5 4 4.5 5 5.5 6

Energy/MeV

K3  GEANTAKHL L TAEH TR T i AR T

Fig.3 GEANT4 simulation of energy deposition of muon in neutron detector
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Fig.4 GEANT4 simulation of scintillation photon distribution

2.3.2 AR

T H BRI ZS TR 6715 5 & O iR B R TBOR % 2R PR TSOR AE BRAR S A S 19,
SERRIEREH, BRI A P AR R AR — s Y T R B, Ol H A B A A [ AR
(6T 5 P TR TF AN — 5, HBOR 88 P AL 5E 36 10, S — @ kA, WH i —
BE L BRI 2 T2 AR T AR IS, RIS S A R A A 2 DRk A
TR = 3 R 4 T Sz o R 5 Tt Bl g AT R R R g R i — A e
FOBRL (A FUIS ST RE 0% 58 S IE UL SIS 5 4 RS, SR bR 2 BT A B0 w715 5 e S
K57,



134 7 WIAE: WEPTORE 3~ R0 1A R0 & I GEANT AR 5

250

Count

WAL

1 1 4 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000
Channel

K5 Sl ik

Fig.5 The measured muon spectrum
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Fig.6 The simulation results with Gaussian function convolution compared with the measured results
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Fig.7 Electron output signal from neutron detector
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Fig.8 Proton output signal from neutron detector
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Fig.9 Rejection power of neutron detector
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AsstracT During recent tens of years dark matter has gradually become a hot topic
in astronomical research field, and related theory researches and experiment projects
change with each passing day. The Dark Matter Particle Explorer (DAMPE) of our
country is proposed under this background. As the probing object involves high energy
electrons, appropriate methods must be taken to distinguish them from protons in order
to reduce the event probability of other charged particles (e.g. a proton) being mistaken
as electrons. The experiments show that, the hadronic shower of high energy proton in
BGO electromagnetic calorimeter, which is usually accompanied by the emitting of large
number of secondary neutrons, is significantly different from the electromagnetic shower
of high energy electron. Through the detection of secondary neutron signal emitting
from the bottom of BGO electromagnetic calorimeter and the shower shape of incident
particles in BGO electromagnetic calorimeter, we can effectively distinguish whether
the incident particles are high energy protons or electrons. This paper introduces
the structure and detecting principle of DAMPE neutron detector. We use Monte-
Carlo method with GEANT4 software to simulate the signal emitting from protons and
electrons at characteristic energy in the neutron detector, and finally summarize the
neutron detector’s ability to distinguish protons and electrons under different electron
acception efficiencies.

Key words cosmology: dark matter, instrumentation: detector, techniques: photo-
metric



