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Creation of free-space electron-traveling photodiodes and realization of
terahertz-wave pulsed beams
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A photoelectric conversion device structure was formed in which electrons

travel in free space. The change in the applied voltage-photocurrent characteristic with and without
optical input confirmed that the electrons were traveling in space. A device consisting of 8 x 17 =

136 elements of 0.25 mm square connected to an antenna was created, giving the prospect of
100-array scale integration technology. Using conventional photodiodes, we established
terahertz-wave beam generation using an array and a new pulsed technology using a wavelength-tunable

laser. As an application system development, we extended the depth of field of a terahertz-wave
imaging scanner and demonstrated the world®"s highest performance with a scan frequency of 250 Hz, a
moving stage speed of 500 mm/sec, and a depth of field of 170 mm.
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