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Measurement of Vacuum Pressure by Electron Emission from
Carbon Nanotube Emitters
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Abstract

Carbon nanotubes (CNTs) have been well known as electron emitters for field emission applications

like FEDs. In this work, we propose as new application a vacuum sensor using CNTs and discuss its

current-voltage characteristics as a function of vacuum pressure. The proposed sensor, based on

electrical discharge theories in air gap well-known as Townsend theory and as Paschen’s law, works

by figuring out the variation of the dark current and the initial breakdown voltage depending on the

vacuum pressure of air which can ionize through collisions with the electrons accelerated by high

electric field.
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Cross-section diagram of the device.
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Fig. 3. Typical discharge current-voltage charac-
teristic.
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Fig. 4. Dependence of current-voltage curves
on vacuum pressure.
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Fig. 5. Paschen’s curve measured for air.
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