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Characteristics of an External-Cavity Semiconductor Laser
with a Fabry-Perrot Etalon inside the External Reflector
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Abstract

We show theoretically that the performance characteristics of an external cavity semiconductor
laser, such as frequency locking and frequency noise reduction, can be greatly improved by just
inserting a high finesse Fabry-Perrot(F-P) etalon inside the external reflector. For example, when
the F-P eatlon of finesse 30 and optical thickness 1.5cm is inserted inside the external cavity of
length 3.0cm, the frequency locking accuracy and the linewidth reduction ratio are increased up to
7.6 times and 86 times respectively compared with the conventional external-cavity laser under the
same operation conditions,
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Fig 1. Schematic diagram of a semiconductor laser fre-
quency locked to a high finesse separated exter-
nal-cavity(LD : semiconductor laser)
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Table 1. Values of the laser parameters for simulations
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