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Abstract

We have developed a fie 1d emission based C-band RF gun aiming at developm ent of a tabletop size high -energy x-
ray source and a terahertz radiation source. Coniferous carbon nano -structure (CCNS) is used as a field emission cold
cathode. Tips of it have a nanometer -size tubular structure that becomes thicker on the substrate sid e. 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. Characteristic of the ficld emission of the CCNS under an electrostatic field was revealed in the
previous study. In this proceedings, we report characteristics of the field emission of the CCNS under a RF field using a
single cell C-band RF cavity. It was found that the emission peak current was 15 mA after a RF aging. An enhancement
factor of CCNS was measured as 1200. But reduction of it was observed after a RF aging. This is due to the destruction
of tips of the CCNS by a high electric field. The energy of an electron generated via field emission was measured by a
bending magnet. It was found that electrons with the energy of 150 keV are generated from the C-band RF gun.
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Figure 1: (a) Emission current vs electrostatic field . (b)
Fowler-Nordheim plot of CCNS. Solid line is a least -
squares fitting of the data points derived from Eq. (2).
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Figure 2: RF aging of CCNS. Electric field applied to the
CCNS surface is changed from 14 MV/m to 24 MV/m.
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Figure 3 : Fowler-Nordheim plot of CCNS  under RF
field. Solid lines are a least -squares fitting of the data
points derived from Eq. (4).
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Figure 4: Schematic of energy measurement of electron
generated from the CCNS.
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Figure 5: Energy spectra  of electrons for different RF
electric field.
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