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Study on Long-Distance Ranging using
Directly-Frequency-Modulated Narrow Linewidth
Semiconductor Laser under Optical Negative Feedback

Hiroki KIUCHI
Supervisor: Hiroshi YASAKA, Research Advisor: Nobuhide YOKOTA

In this study, we demonstrate FMCW LiDAR measurements using a low-phase-noise optical negative
feedback laser with a minimum phase noise of 8.6x10> Hz*/Hz. We confirmed that optical negative feedback
laser can be directly modulated by calculating the frequency sweep characteristics with rate equations. We
conducted FMCW LiDAR measurement and achieved beat spectrum with high signal-to-noise ratio at 300-m
fiber by using directly modulating the optical negative feedback laser.
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