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Research for temperature distribution characteristics

of the fiber in a Bragg fiber laser
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China)

Abstract: In order to study the temperature property of the fiber in a Bragg fiber laser, the steady thermal model was

presented. The temperature distribution was analyzed based on heat transfer equations. The temperature distribution and the

thennally-inducéd stress in the fiber were simulated by means of numerical finite-element method. Effects of thermal power

density,, number of cladding layers and environmental convection coefficient on the temperature distribution were discussed. The

results show that the temperature of coating is much lower than its critical temperature 300°C , and the temperature difference

between the core and coating is only about 10°C. The result of analysis is helpful to the design of Bragg fiber lasers.
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Fig.1 Schematic of the cross-section of a Bragg fiber

a—cladding structure of a Bragg fiber b~—refractive index profile of a Bragg
fiber
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Fig.2 Thermal model of a Bragg fiber laser
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Fig.3 Temperature profile of a Bragg fiber laser at 5W/m thermal load

BEAN AEE AIHT 1 A0 RIS LR ol A8 A T Y
PPN AP AZ R R RRE E =
7.3GPa, JHilA L y =0.16, 1 AZ K BB o =5 x 10°°,
B FET S FSNE B iR 22, WIR AR LSRR AKE
LA T RN, et R TSN Z R A0
ahmIn f1, B5REWAE SW/m RAET, ZF A
WA LT RO AR A2 75 i) VRl 1) 9 SRR A /N
PR R I 9K 13 1 {8 10MPa, R BT LA Z BT

2 ®IHWELTHAREES HTHEE

2.1 RIWEERE

AT B AOGEFBOL SR SR R E K
KR, AXRSETURERN T, =300K,R, =25um,
R, =37pm, R, = 40pm, h = 20W/(m’® - K), kg =
1.38W/(m - K),k,, =0.2W/(m - K), g1/ 4 ® LI
B AR RFEREX M RE AR BRK
BB AR AR, (A YT B EEH ¢, =1. 6W/nm’
Wimlg, =3.6W/mm’ i, £ IR 15 i 439K 1 fin %)
613K, XF-F [a] — 7ii Gl 4% e 41 Ok 28, Hok th oh @
7, TR B R, AT EF U TR B e

650
600F
\ﬁ.éW/mm’
550t
™ 500}
430 q,=1.6W/mm®
400 S —

r/mm

Fig.4 Radial temperature distribution for different thermal power densities
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Fig.5 Temperature distribution for different number of circular cladding-layers
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