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Abstract:

Laser sources with wavelengths at around 1064 nm have
many practical applications and are widely used in mate-
rials processing, display technology, biomedical engineer-
ing, and remote sensing applications [1]. The 1064 nm
laser also has other applications in frequency doubling,
optical coherence tomography, micromachining, optical
wireless, time-resolved spectrum, etc. In the application
of display technology, it is an excellent excitation source
for nonlinear optics and biomedical engineering as the
biological sample is usually composed of water. Light-
wave at 1064 nm band is not absorbed by water or ox-
ygen inside the tissue. Hemoglobin, deoxyhemoglobin
or melanin absorption can reduce the damage of bio-
logical samples [2], and the Raman light source near the
1064 nm is an ideal light source for medical detection
[3]. Semiconductor optical amplifier based hybrid ring
cavity/linear cavity fiber laser can also be used as opti-
cal sensing source. Compared with conventional sensors,
fiber sensors present several advantages, including high
sensitivity, great mechanical stability, electromagnetic
interference immunity, low cost, compactness, and easy
maintenance. The proposed 1064 nm SOA based fiber
laser can also play as a sensor. In a fiber-laser-based FBG
sensing system, the laser cavity forms part of the FBG
sensor. Therefore, the changes in the FBG physical con-
dition can be detected directly via the laser spectrum. The
dynamic range of the fiber laser sensor is equivalent to
the cavity length. Several fiber-laser-based sensors have
been reported [4]. Temperature changes can be measured
directly using the beat frequency between any two modes.
Other fiber ring laser-based structures have recently been
proposed for fiber sensing [5]. The semiconductor opti-
cal amplifier (SOA) is an ideal alternative because of its
inhomogeneous broadening property, which is beneficial
to stable multi-wavelength lasing with equalized powers

[6]. Such a multi-wavelength FBG-based fiber laser sensor
also allows for distributed sensing applications. This kind
of fiber laser has other important advantages for long-dis-
tance sensing.
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