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Electron optical design of cold cathode based on carbon nanotubes
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Abstract: A new design of a Carbon Nanotube(CNT) cathode electron-gun is put forward based on
Pierce-gun theory. With a radius of 0.5 mm for electron-gun, and keeping the cathode-anode voltage a
constant, the gate voltage is regulated dynamically. The simulation and optimization are performed by
using particle-studio modulation in Computer Simulation Technology(CST). The results indicate that:
corresponding to the best gate voltage of 14 kV, a total cathode current of 15.08 mA is obtained; and the
waist radius is about 0.1 mm. This fundamental research has laid a foundation for subsequent design and
production.
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Fig.7 Envelope of electron beams under different gate voltages
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