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Fig. 1 Needle-shaped annular carbon Fig. 2 Target bombarded by the electron Fig.3 Target bombarded by the electron
fiber cathode beams from carbon fiber cathode beams from stainless steel cathode
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Fig.4 Proposed emission mechanism of Fig.5 Proposed emission mechanism of needle-shaped

annular stainless steel cathode annular carbon fiber cathode
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Fig. 7 Photos of the tip of carbon fiber Fig. 8 Photos of the flank of carbon fiber
before emission(a) and after emission(b) before emission(a) and after emission(b)
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Experimental investigation on emission uniformity of carbon fiber cathode

DENG Pan, ZHANG Jun, GE Xing-jun, WEN Jian-chun. LIU Lie
(College of Optoelectric Science and Engineering , National University of De fense Technology, Changsha 410073, China)

Abstract; The electron beams produced by the needle-shaped annular carbon fiber-coated cathode soaked with cesium iodide
(CsD salt and annular stainless steel cathode were separately used to bombard the nylon targets. There was a uniform round mark
on the target bombarded by the electron beam generated by the carbon fiber cathode, but there was a nonuniform mark on the tar-
get bombarded by the annular stainless steel cathode. It was believed that the different mechanism, characteristics and configura-
tion between the carbon fiber cathode and the stainless steel cathode caused the difference of emission uniformity. Scanning with
optics microscope, it was found that only the tips of the needle-shaped steel was destroyed. With electron microscope, it was
found that both the tips and flanks of the carbon fiber were destroyed. Therefore, it was testified that the emission mechanism of
metal cathode was explosive electron emission and the emission mechanism of carbon fiber cathode included both field-explosive e-
lectron emission and surface flashover.
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