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Fabrication of tunable all-fiber feedback laser and its application
Kyung Rak Sohnt
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Abstract: In this paper, a tunable fiber feedback laser based on the use of Sagnac loop
filter and fiber Bragg grating (FBG) is proposed. The Sagnac loop filter using a high
birefringence fiber provides precise 0.33-nm channel spacing as a multi-wavelength grid
filter. Ni-Cr wire wound on the FBG is useful to induce the thermo-optic effect of the
fiber. Two types of FBG structures, which have a different length of wire, are
demonstrated to show the wavelength shift and separation. To tune FBG by resistant
heat, some current is supplied into the wire. When the wavelength matched with one of
the cavity modes of Sagnac loop filter, the mode-locked lasing is occurred. The electrical
power sensitivity of the resonant wavelength is measured to 1.75pm/mW. This laser
configuration can be applied the electrical power system for monitoring the power
fluctuation.

Key words: Sagnac loop filters, Fiber Bragg gratings, Feedback fiber lasers, Electrical
power monitoring, Polarization maintaining fibers
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Figure 1: Schematic diagram of Sagnac loop filter
(CW: Clockwise, CCW: Count-clockwise)
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Figure 3: Cross section view of fiber Bragg grating
and its index profile
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Figure 6: Schematic diagram illustrating the resonant
wavelength-locking mechanism. (a) Comb filter
spectrum of Sagnac loop, (b) Refraction spectrum of
FBGs, (c) Resonant wavelength generation of the
feedback laser.
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