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Application of Distributed Fiber Sensing in Fiber Lasers
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Thermal effect in gain fibers is one of the major factors limiting the output power of high power lasers.
Measuring the temperature of gain fibers with the distributed temperature sensing method is beneficial to protecting

fiber lasers, and may provide a new approach to understand the underlying mechanisms of the mode instability (MI)

Bl

— .

and other nonlinear effects occurring in fiber lasers. Major technologies on distributed optical fiber sensing are

5]

introduced, with more focus on the applications of technologies, such as optical frequency domain reflectometry
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(OFDR), Brillouin optical time domain analysis (BOTDA), Brillouin optical frequency domain analysis (BOFDA),
OCIS codes

and Brillouin optical correlation domain analysis (BOCDA), in the measurements of temperature and stress in fiber
temperature measurement in high power fiber lasers.

lasers. Finally, the feasibility of some distributed sensing schemes is analyzed, which provides references for

fiber optics; high power fiber lasers; temperature measurement; fiber sensing; nonlinear effect
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Table 1 Main features and applications of different sensing methods

Category Method Advantage Disadvantage Application
. OTDR Long sensing distance Low spatial resolution = Measuring loss and breakpoint
Sensing methods based on
. . High spatial resolution, ) ) Measuring loss, breakpoint,
Rayleigh scattering OFDR ) . Short sensing distance )
short measuring time temperature and strain
Sensing methods based on  ROTDR . ) ) ) Measuring temperature
. ——————  Long sensing distance Low spatial resolution )
Raman scattering ROFDR and strain
BOTDR Long sensing distance, ) .
o —_—— Long measuring time .
Sensing methods based on  BOTDA high spatial resolution Measuring temperature
Brillouin scattering BOFDA High spatial resolution Long measuring time and strain
BOCDA High spatial resolution Complex system

3 AR T =AY JE S PR

7 53 T AR 25 O 2T 0 R RE N e X6 2 () AL BE 43 B AR oK B v B = I R] K A, T OTDR
ROTDR.ROFDR AR ARG 2 LR & MF. WA 3T A kA BIMEBE N BOTDR #EA M, 51 A &
A7 HL PO S et a5 LT 2 L0 5 ) B ARG DR AR 20 dB~30 dB) , HAF 5 A A L A R E . R, ot
b F A4 OFDR,.BOTDA .BOFDA .BOCDA A (% J5 B 5 BLAR
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Fig. 1 Schematic diagram of OFDR technology
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Fig. 2 Schematic diagram of fiber temperature measurement based on OBR™
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Fig. 3 Temperature distribution in optical fibers when the environment temperature is 22 °C "
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Fig. 4 Schematic diagram of BOTDA technology
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Fig. 5 Schematic diagram of BOFDA sensing system
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Fig. 6 Experimental setup of BOFDA system!*?
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Fig. 7 Schematic diagram of BOCDA system!*”
3.4.2 BOCDA B R #F 5 IR
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