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Generation of millimeter or sub millimeter waves using a modulated electron beam emitted
from semiconductor field emitters
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Abstract

The aim of this research is the development of a compact electro-magnetic source (a compact free electron laser) in a
millimeter-wave or submillimeter-wave (THz) region. We have fabricated a semiconductor field emitter, and have
generated and detected the Smith-Purcell (SP) radiation in the wave range from visible to infrared by skimming the
direct electron beam on a metal grating. Moreover, we have generated a pulsed electron beam (a modulated electron
beam) directly from the semiconductor field emitter by the pulsed light illumination on the field emitter. We also
found the condition of the pulsed electron beam which enhanced the SP radiation for a compact free electron laser.
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