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Abstract In-situ measurement of planetary rock composition is the basic requirement of planetary ex-

ploration, and X-ray fluorescence analysis is an important technical means to carry out elemental compo-
sition measurement. In order to meet the needs of X-ray fluorescence analyzer for deep space detection, a
miniature X-ray closed tube with micro-focal spot is designed and developed. It size is @15 mmx22 mm,
and the focal spot size is 230 pm. The anode is grounded in operation, and the cathode is connected to
the floating negative high voltage with the maximum voltage of =50 kV. In this paper, the differences of
electron emission of common hot cathodes such as spiral tungsten, linear tungsten and linear rhenium
tungsten hot cathodes, are studied in detail, and the electron emission efficiency of each hot cathode is
measured. The test results show that the maximum electron emission efficiency of linear rhenium tung-
sten wire is 27.87 HA’W& at 200 V anode voltage, which is 4 times that of spiral tungsten wire and 9
times that of linear tungsten wire. In addition, rhenium tungsten wire has the characteristics of fast elec-
tron emission, low preheating requirement and low vacuum requirement, so it is an ideal choice for X-ray

closed tube cathode wire for deep space exploration.

2023, 43(1)
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Table 1 Test physical parameters of cathode wire
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Table 2 Experimental data of three kinds of filament
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0.25 0.1 0.39 0.26 0.1 0.38 0.08 1.0 12.02
0.31 0.6 1.95 0.28 0.2 0.72 0.10 1.1 11.51
0.36 1.2 3.33 0.30 0.2 0.67 0.11 2.5 21.75
0.43 1.8 4.20 0.32 0.3 0.95 0.12 2.3 18.44
0.50 2.3 4.64 0.36 0.6 1.68 0.13 2.9 21.50
0.58 2.9 5.01 0.40 0.9 2.27 0.14 3.3 23.10
0.67 3.6 5.37 0.44 1.1 2.49 0.15 3.6 23.92
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2.09 11.9 5.71

2.13 12.1 5.69

2.21 12.5 5.67

2.28 12.0 5.27

2.32 12.3 5.29
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