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Instantaneous Frequency Measurement by asymmetric double side-band optical
modulation
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The purpose of this study is to realize instantaneous frequency measurement
for broadband signals using optical modulation techniques. We proposed a system that directly reads
the frequency of a high-frequency signal from the ratio of the sidebands produced by the modulation,

enabling measurement without being affected by the intensity fluctuations of the light source or
the signal to be measured. In addition, we proposed a configuration that improves the measurement
accuracy and realizes direct conversion of frequency to digital signal by parallelization. As a
result, we were able to measure the instantaneous frequency of a broadband signal (13.5-14.5 GHz)
with a sweep speed of 100 ns with a relative error of less than 0.1%. We believe that this research
will realize the effective use of radio waves and open up a new field of signal measurement.
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