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Temperature Measurement for Gain Fiber Core in All-Fiber
Amplifier Based on Distributed Sensing
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Abstract Thermal effect of the gain fiber is one of the main factors limiting the power improvement of high power
fiber amplifiers. Using traditional temperature measurement methods, we can only obtain the surface temperature
of fiber while the core temperature cannot be detected. In this paper, the temperature of the gain fiber core in an all-
fiber amplifier is measured by optical frequency domain reflectometry ( OFDR ). Firstly, the temperature
measurement results by OFDR are calibrated and the measuring accuracy of the gain fiber temperature is verified
when the amplifier is in operation. Then, the temperature distribution of the gain fiber core in the all-fiber amplifier
is measured when the output power is 6 W and the results agree with the current theoretical results. The
temperature measurement method proposed can provide a reference for the temperature monitoring in high power
fiber lasers in the future.
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Fig. 1 Basic principle diagram of OFDR technology
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Fig. 2 Experimental structure to measure temperature of gain fiber based on OFDR
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Fig. 3 Measured fiber temperature by OFDR technology in amplifier without output laser.
(a) Fiber temperature from 3.78 m to 4.08 m under different heating plate temperatures;
(b) relationship between measured temperature and real fiber temperature at 3.85 m and 4.00 m positions
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Fig. 4 Measured fiber temperature by OFDR technology when laser power is 2 W. (a) Fiber temperature
from 4.50 m to 4.90 m under different heating plate temperatures; (b) relationship between

measured temperature and real fiber temperature at positions of 4.60, 4.70, 4.80 m
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Fig. 5 Internal temperature distribution of gain fiber measured by OFDR technology under different

output powers of amplifier
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