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Low temperature operation of an impregnated cathode has been achieved by introducing Sc atoms
into a mono-atomic-order layer on the cathode surface. The mechanism of electron emission
enhancement of the Sc¢ type impregnated cathode has been clarified by Auger electron spectroscopy
as well as X ray diffraction, It is found that the electron emission is enhanced by the presence of
the surface mono-atomic-order layer compesed of Ba, Sc and O, that reduces the cathode work
Tunction. Among all, formation mechanism of atomic Sc plays the most important role. The follow-
ing reaction to produce Se¢ atoms is proposed.

Sc: W32+ 3Ba=253¢ -3BaW Q.

Based on the mechanism of electron enhancement, a {W-SceWsOu) coated impregnated cathode is
propesed. This cathode is found to be more stable, i.e. more reproducible, than the previously
proposed (W-Scz0s) coated Impregnated cathode. Improved stability is seen both in obtaining a
good electron emission current and in fabricating coated films of designed properties.
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Fig. 2 Potential diagram of an impregnated cathode. The diagram
shows how the work function is reduced by adsorption of a

mono-atomic-order surface layer.
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Fig. 3 Saturation current density of varicus
type impregnated cathodes'™.
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