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A photothermal technique for changing wavelength of a laser diode (LD) is applied to
frequency stabilization. Radiation from a heating laser, focused on active domain of the LD,
is absorbed to generate a heatspot, and optical cavity length of the LD is expanded. The
frequency fluctuation of the LD is monitored by a Fabry-Perot etalon, and compensated for by

controlling the output intensity of the heating laser.

attained at the integration time of 10s.

A frequency stability of 2.6x107!! was

One of the advantages of the present method is much

less concomitant intensity change compared with the typical injection-current control technique.
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Fig. 1 Schematic diagram of experimental setup for photothermal
frequency modulation of a laser diode.
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Fig. 2 The monitoring signal from the Fabry-
Perot etalon (upper trace) when heating laser
light was amplitude-modulated at 1kHz. (lower
trace)
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Fig. 3 Optical frequency.shift of the laser
diode vs. optical power of the heating laser.
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Fig. 4 Frequency modulation characteristics of
photothermal frequency modulation. Solid lines
show amplitude and phase shift calculated from
Egs. (2) and (3) with t=3.2us.
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Fig. 5 Frequency modulation characteristics

of injection current modulation.
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Fig. 6 Spectral comparison between photothermal and direct current
modulation. Top; FM spectra. Bottom ; Intensity modulation spectra.
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Fig. 7 Frequency fluctuation and the transmit-
ted intensity from the Fabry.Perot etalon.
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Fig. 8 Schematies of experimental setup for frequency stabilization
of the ldser diode by photothermal feedback.
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Fig. 9 Recorded long-term frequency fluctuation. Feedback loop

was closed after 13 min free-running operation.
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