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Chip position correction method for a multi-layer muon radiography detector

WANG Hongkai XU Chong ZHAO Chuanqi ZUO Jiaxu HAN Jingru
(Nuclear Radiation and Safety Center, Ministry of Ecology and Environment, Beijing 100082, China)

Abstract  [Background]| Benefit by the position resolution at the micro-meter level and the extremely high
detection efficiency, complementary metal oxide semiconductor (CMOS) pixel sensors were widely used for particle
tracking. Pixel sensors have the ability to be assembled on a large scale and can be applied to muon radiography.
[Purpose] This study aims to improve the position deviations of the sensors to be less than ten microns to prevent
deterioration of the position accuracy for multi-layer muon radiography. [Methods] First of all, an iterative position
correction method was established based on cosmic muon tracks fitted by straight line model. Then a muon
radiography prototype consisting of 8 physical layers was simulated by using GEANT4 with 4 pixel sensors on each
physical layer. Finally, artificial deviation in the x-y plane and rotation angle § along z axis for all the sensors were
introduced to simulate and correcte position deviations of the sensors. [Results] The results show that the precision of
position correction is less than 5 um. [Conclusion] The proposed chip position correction method can be used to
correct the real position of the chip with high accuracy.
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Fig.5 The distributions of the fitted residual before and after position correction
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