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Mode-Locked Laser Diodes

Yoh OGAWA

A passively mode-locked laser diode (PML-LD) has excellent features of a high repetition
frequency, a narrow pulse, and so on. However, the PML-LD is not synchronized to an external
signal and has a large timing jitter due to the fluctuation of the carrier density in the cavity. A
hybrid mode-locking (HML) is a simple and effective method for stabilizing a PML-LD. A 40 GHz
PML-LD was stabilized by superimposing a sinusoidal electrical signal on the saturable absorber.
In the case of a repetition frequency higher than 100 GHz, a subharmonic synchronous mode-
locking (SSML) is very promising as a stabilizing technique. A 480 GHz colliding pulse mode-
locked laser diode (CPM-LD) was stabilized by injection of a stable master laser pulse train
repeated at a 48th subharmonic frequency of the CPM-LD’s mode-locked frequency.
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