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This study aims to integrate fine protruding crystals consisting of high-melting silicide, which
is necessary for the development of vacuum electronic devices, by performing localized surface
melt crystal growth on a surface narrow path pattern. Although the self-organized formation
of microcrystals on the surface of Si surface melts by crystal growth has been studied, it has
been difficult because the terraces spread and flatten due to the growth of step bunches. On the
other hand, in localized surface melt crystal growth, the surface melt is transported to the local
region, and epitaxial and faceted growth occurs during the deposition process, which prevents
planarization and results in the growth of characteristic surface microcrystals such as square
weights and cylinders.

In order to realize micro vacuum devices, it is necessary to develop micro electron source
rows with a hard tip structure capable of high-current electron beam emission, but this has not
been possible due to the difficulty of forming a hybrid crystal structure of silicide and Si with
a high melting temperature due to the limited heat resistance of conventional resists. We have
therefore conceived the idea of forming Si protrusion crystals with high-melting silicide (Mo,
W, etc.) at the tip by applying the characteristics of local surface melt growth to the electron
source. The silicide tip has a high melting point of about 2500 °C and strong mechanical strength
due to its strong bonding with the Si substrate. In addition, it has excellent electrical and heat
conduction properties and oxidation resistance, and is expected to be developed into a practical

high-brightness and high-intensity surface electron source.
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