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Fig 3.a  Measured microwave spectrum.

Fig 3.b

Measured microwave spectrum.



Fig 3.c Measured microwave spectrum. Fig 3.f Measured microwave spectrum.

Fig 3.d Measured microwave spectrum. Fig 3.g Measured microwave spectrum.
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Fig 3.e  Measured microwave spectrum. Reference light Power and generated microwave Power.
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Dependence of High Frequency Signal Generated by an Optical Beat Method
on the Reference Signal Intensity

Eiji Matsuyama

Institute of Materials Science, Academic Service Office for Pure and Applied Sciences University of Tsukuba,
1-1-1 Tennohdai, Tsukuba, Ibaraki 305-8573, Japan

Microwave to terahertz electromagnetic waves are considered as promising new light sources for the scanning
probe microscope ( SPM ) such as the high frequency tunnelling microscope ( RF-STM ) and the near field microscope.
In order to generate microwaves by an optical beat method, two laser beams were mixed and guided through a
single-mode fiber to a nonlinear detector ( optical heterodyne mixing ). The wavelengths of two beams are 1.0 ~ 2.0 um
of near infrared region. The center frequency of the output signal from the detector is 569.1 MHz. The dependence
of the output signal on the reference signal intensity was examined in detail by observing the spectrum of the output
signal. Even when the reference signal intensity decreased from -5 dBm to —50 dBm, the spectral purity of the output
signal was maintained to 5 MHz width. The intensity of the output signal was decreased linearly when the reference
signal intensity was changed from -5 dBm to —50 dBm. Hence, it is suggested that, by extending the optical beat
method described in this report, microwaves and terahertz electromagnetic waves whose wavelengths and intensities are
strictly controllable can be generated.

Keywords: Optical beat; Scanning probe microscopy; Terahertz; ESR — STM



