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Abstract The new optical generation method that we had proposed using the surface plasmon on the metallic grating and
the traveling electron in the vacuum was experimentally verified. Phase velocity vy, of the surface plasmon mode is slowed
down to about 1/3 of speed of light ¢ by using the surface plasmon at the metallic diffraction grating | interface, and the
electron beam is propagated along the surface of the metallic grating I. In the condition of vg,=ve, the surface plasmon is
generated. This surface plasmon is converted into light by metallic diffraction grating 1I with a different period and it outputs
it to the vacuum side. In the experiment, silver grating 1 of the period 500 nm and silver grating II of 1800 nm were used.
When the electron that accelerated to 30-40kV ran along the interface, a new optical radiation was observed to 1.9-2.0um band
in the long-wavelength side from the Smith Purcell radiation of 1.3-1.5um band. The condition that this optical radiation is
generated was corresponding to the condition of vg,=v, and we demonstrated that this optical radiation was caused by surface
plasmon generation.
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