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(A wavelength readout of a fiber-optic tunable laser using a
double-pass Mach-Zehnder interferometer )
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Abstract

We constructed a simple wavelength readout system for a tunable fiber laser which was used for a fiber Bragg grating

sensor array system. A quadrature sampling method was used to demodulate wavelength variations of the tunable laser
which consisted of a SOA (semi-conductor optical amplifier) and a fiber-optic Fabry-Perot filter. Internal triggers, which
have a 90 degree phase period, have been generated by using a double-pass Mach-Zehnder interferometer. From Lissajous
plots with quadrature sampled data, a mean phase error of ~25] mrad was obtained. From the wavelength readout
experiments, an accurate and fast linear wavelength demodulation has been confirmed.
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Fig. 1. Schematic of a double-pass Mach-zZhender
interferometer (PM: phase modulator, FBG: fiber
Bragg grating, PD: photo diode).
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Fig. 2. Interference signals according to the ramp

voltage signal (a: PD 2 signal, b: ac—coupled
PD 1 signal, ¢: voltage on phase modulator).
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Table 1. The specification of a fiber Fabry-Perot scanning
interferometer.
Insert loss 111 dB

Free spectral range 649 nm (8151 GHz)

FWHM 9.35 GHz (745 pm)
Finesse 870
Tuning voltage/FSR 12V
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Fig. 3. The nonlinear characteristic of a tunabie filter.
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Schematic of the wavelength demodulation
system for a fiber laser (ISO: isolator, PM:
phase modulator, FP: Fabry—Perot filter, SOA:
semiconductor optical amplifier, LPF: low pass
filter, PD: photodiode).
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Fig. 5. Lissajous plot of the data sampled with internal
triggers.
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sine and a friangular wave are applied to a
tunable filter.
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