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Design and Simulation of Critical Components of Cold Cathode X-Ray Tubes
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Abstract: A kind of cold cathode microfocus X-ray tube with high electron transmission efficiency is de-
signed and simulated by CST Particle Studio software. The influences of the cathode structure, the struc-
tures and voltages of grid and focusing electrode, the anode voltage and other key factors on focus spot of
cold cathode X-ray tube are analyzed. A novel structure of cathode groove was designed to reduce the di-
vergence angle of electron beam emission by 21. 84° and increase the electron transmission efficiency from
54. 03% to 74. 59%. On this basis, an ideal cold cathode X-ray tube is designed, of which the anode volt-
age is 70 kV, the electron transmission efficiency is 75% , the focusing ratio is 5 ¢ 1 and the focal spot size
is about 56 um. The results can provide reference for the design and fabrication of cold cathode X-ray
tubes.

Keywords: Cold cathode X-ray tube, Field emission, CST simulation, Electron transmission efficiency
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