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A New Carbon Nanotube Field Emission Ionization Gauge With Coaxial Electrodes

HE Jian-feng, HUANG Wei—jun, DONG Chang—kun
(Institute of Micro—Nano Structures & Optoelectronics, Wenzhou University, Wenzhou 325035, China)

Abstract: In this paper, a new type of cold cathode ionization vacuum gauge with carbon nanotube (CNT) field emission
cathode is designed. The device consists of a field emission cathode, an anode grid, and an ion collector, with the anode and
ion collector coaxial arranged. The carbon nanotubes were grown directly on the metal substrate by chemical vapor deposition,
and two types of cathodes with 4mmx5mm rectangle and ® 0.1mm circular emission surfaces were investigated respectively.
The carbon nanotube cathodes presented excellent field emission performance with turn—on electric field of 1.70 V/pum. In the
nitrogen environment, the vacuum measurement performance of the gauges based on two kinds of cathodes is investigated
respectively, the normalized current

(Ii/1,) range and the pressure show a good linear relationship from 1077 to 10~* Pa, and

the measurement sensitivities of the gauges corresponding to the cathodes of rectangular and circular emission areas are 3.1x

1072 Pa~! and 1.3x1072 Pa™!, respectively.
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