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Abstract

The research study includes the design of a typical thermionic electron gun
and the development of its geometrical parameters using computer simulation. The
optimization includes the study of the optimum distance between the cathode tip
and the Wehnelt cylinder bore, It was found that the best distance between the
emitter tip and the Wehnelt cylinder bore equals (4 mm), also the best diameter of
the Wehnelt cylinder and its bore has been studied systematically, and found to be
are equal (20 and 6 mm) respectively. The best distance between the Wehnelt
cylinder and the anode has been found equal to (22 mm). in addition, the best inner
diameter and outer diameter of the anode electrode that has been studied were
found to be equal to (16 & 26 mm) respectively. Two mathematical relations were
established to relate the distance between the emitter and the Wehnelt cylinder bore
and the distance between the Wehnelt and the anode inner radius.

Through this research, the following operational properties of the electron gun
have been conceders includes; the axial electric field, the axial electric potentials,
the electron beam trajectories, and the equipotential lines. In addition, the research
work required writing and modifying computer programs to find the Emittance,
electron beam diameter, electron beam brightness, and perveance of the electron
gun.

Keywords: Thermionic Electron Gun design, Charged Particle Optics, Electron
Beam Emittance, Computer Program (SIMIONS.0).
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