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A new optical monitoring technique based on the scanning of the gain profile of
erbium-doped fiber amplifiers (EDFA) has been proposed and experimentally
demonstrated. The EDFA with an injected saturated tone can provide variable gain or
loss profile by controlling the pump power. The optical power at each channel can be
retrieved after scanning the gain profile of the EDFA and calculating the
corresponding aggregated output powers. For a demonstration of four-channel WDM
signals, the measurement error [1 0.55 dB, the sensitivity of =50 dBm and the dynamic
range of 34 dB have been achieved.
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A new optical monitoring technique based on the scanning of the
gain profile of erbium-doped fiber amplifiers (EDFA) has been
proposed and experimentally demonstrated. The EDFA with an
injected saturated tone can provide variable gain or loss profile by
controlling the pump power. The optical power at each channel can be
retrieved after scanning the gain profile of the EDFA and calculating
the corresponding aggregated output powers. For a demonstration of
four-channedl WDM signals, the measurement error
sensitivity of =50 dBm and the dynamic range of 34 dB have been
achieved.
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A new wavelength-tunable laser structure for fast wavelength
switching by employing two Fabry-Perot (F-P) lasers with
multi-longitudinal-mode wavelength acts as inter-injection light
sources and gain cavity, has been proposed and demonstrated. The
tuning wavelength is obtained by varying the bias current of two F-P
lasers to provide the largest optical gain at the multi-wavelength of the
inter-injected sources. The behaviors of 2.3 nm tuning range with three
wavelengths, the side mode suppression ratio (SMSR) > 20 dB, the
variation of output powers are small than 0.9 dB and a switching time
is approaching at afew nanosecond in this proposed configuration.
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An intensity and wavelength division multiplexing fiber Bragg
grating sensor system has been designed in this invention. The light
source of this sensor system is a tunable fiber ring laser with g
Fabry-Perot filter for wavelength selection. For intensity and
wavelength division multiplexing, the output terminal of this fiber laser
isa2x4 coupler comprising three fiber couplers with different coupling
ratios. Because of this novel arrangement, three lasing lights with
identical wavelength but different output power emerge from the ring
laser simultaneously This fiber grating sensor system can enhance the
sensing capacity.
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B
A high-resolution fiber Bragg grating sensor system using &
linear-cavity fiber laser scheme has been designed in this invention.
The linear-cavity fiber laser comprises a sensing fiber grating, a fiber
loop mirror, and a section of erbium-doped fiber pumped by a 980nm
laser diode. The linear-cavity fiber laser is used as the light source. The
lasing light emerging from this fiber laser splits into two fiber Bragg
gratings with equal power. Having different Bragg wavelengths, these
two fiber gratings reflect different power from the lasing light.
According to the backreflected power, we can accurately discriminate
the Bragg wavelength shift from the linear-cavity fiber laser. Such an
invention can be applied to the bio-medical engineering.
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