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High frequency modulated electron beam employing surface plasmon resonance
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We developed the newly proposed photocathode employing surface plasmon resonance,
which is for preparing the modulated electron beam at high frequency tube In Tera hertz region. The
emission current as function of incident angle exhibited a local maximum in agreement with Kretschmann
arrangement’ s the resonance incident angle. However this device had a quantum efficiency (QE) of the
order of 10 to the -4th power lower than expected. The emission direction is different from the momentum
of the excited plasmon in this device. To increase its QE, The direction of plasmon oscillation was
agreed with emission direction at the edge. With this arrangement, emission current showed 1000 times
increase. But the unique ruins like fractal pattern remained on the film. We also tried Otto arrangement.
But the results were same as Kretschmann arrangement.
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