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MEASUREMENT OF FIELD EMISSION CURRENT FROM A CONIFEROUS-TREE-
TYPE CARBON NANOSTRUCTURE CATHODE BY USING A C-BAND RF GUN
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National Institute of Advanced Industrial Science and Technology (AIST)

Abstract

We have fabricated a C-band RF gun which used the Coniferous-tree-type Carbon NanoStructure (CCNS) cathode
aiming at development of a tabletop size high-energy x-ray source and a terahertz radiation source. The CCNS is having
structure like coniferous forest formed by carbon nanostructures. Tips of it have a nanometer-size tubular structure that
becomes thicker on the substrate side. Owing to this configuration, the CCNS has a large field enhancement factor, and
is considered to be more stable in high electric fields than Carbon nanotubes. The C-band RF gun is a single cell pillbox
cavity of the 16.1 mm length and is designed to work around the frequency of 5325 MHz. An important quantity for the
CCNS cathode which is called field enhancement factor was measured by applying the electric field from 18.8 to 26.7
MV/m. The field enhancement factor was evaluated as 860 and this value is consistent with the result measured by an

electrostatic field.
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Figure 1: Appearance of the C-band RF gun.
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Figure 2: RF peak power generated from the magnetron.
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Figure 3: Frequency spectrum of RF.
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Figure 4: The blue dots show the waveform of the
forward RF power. The purple dots show the waveform
of the reflected RF power.
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Figure 5: Ratio between the forward and the reflected RF

power. The green dots are the measured data. Solid line
is the calculated result using Eq. (2).
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Figure 6: Appearance of CCNS cathode.
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Figure 7: Measurement of field emission current from
the CCNS using an insulating flange.
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Figure 8: (a) Average current emitted from the CCNS measured with a picoammeter. (b) Fowler-Nordhelm plot.
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