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A ground automatic testing system for the BGO calorimeter of dark
matter particle explorer satellite

MA Siyuan'? FENG Changqing'? SHEN Zhongtao'? WANG Qi'? LIU Shubin'? AN Qi'?
1(State Key Laboratory of Particle Detection and Electronics, University of Science and Technology of China, Hefei 230026, China)

2(Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract Background: Bismuth Germanate (BGO) calorimeter is the key sub-detector of the Dark Matter Particle
Explorer (DAMPE) satellite. There are extensive tests including the performance testing of 40 Front-end Electronics
(FEE) in the engineering development model and flight model, the LED source calibration of 1 600 Photomultiplier
Tubes (PMT) and different kinds of ground environment simulation test as long as several months during production.
Purpose: This study aims to ensure the progress of production by developing a ground test system to meet the
demand for automated data collection and command parameters during the experiments and tests. Methods: First of
all, the testing requirements were analyzed in details, then a framework of hardware and software was designed
according to available resources. Finally the software was implemented and optimised by means of LabWindows/CVI
and virtual instrument technology to fulfil all test functionalities. Results: The user interface (UI) and function
modules of the software meet the requirements of data acquisition and automatic control for the BGO calorimeter of
DAMPE satellite. Conclusion: This testing system has been put into practical application for more than 18 months,
successfully reduced the working strength and improved the test efficiency.

Key words DAMPE, BGO calorimeter, LabWindows/CVI, Virtual instruments
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