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The research of low energy compton scattering model
in simulation by high purity germanium detector

GU Peng , QIAO Chen-Kai, LIN Xing-De, LIU Shu-Kui ,
DU Qiang » XING Hao-Yang , TANG Chang-Jian
(College of Physics, Sichuan University, Chengdu 610064, China)

Abstract: Direct dark matter detection experiments such like CDEX, CDMSlIite collaborations pursue the
searches with germanium detectors at low energy region. Measurements indicate one of the main back-
ground sources is originated from high energy gammas through Compton scattering and its spectra ap-
pears the step structures at electronic orbital energies. The result has contradiction with classical Comp-
ton model. In reality, high energy gammas interact with the bound electrons in atoms in terrestrial de-
tectors. The low energy Compton scattering theory is depended on impulse approximation(IA) frame-
work. This work aims at low energy spectra via atomic Compton scattering models in Geant4 software.
The work has been carried out the comparison of Livermore model, Penelope model as well as Monash
model in the simulation framework. The ratios of the step structure at K-shell are 95. 92%, 92. 87%,
96. 68% , respectively, which reflects the bound electron effect. Spectra at sub-keV energy region dem-
onstrates a 10%4 discrepancy among those models.
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Fig. 1 Classical Compton scattering spectrum in
simulation, the x-axis is the deposition
energy in germanium detector
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Fig. 2 Compton scattering spectrum about three model:
(a) logarithmic coordinates Compton spectrum;
(b) linear coordinates Compton spectrum
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