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Amplification Performance of Large- and Small-Mode-Area Ytterbium-Doped
Double-Clad Fiber Amplifier
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(Joint Laboratory on High Power Laser and Physics, Shanghai Institute o f
Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract

Based on the rate equation, the amplification performance of small-mode-area (SMA) and large-mode-area

(LMA) ytterbium-doped double-clad fiber amplifiers‘ was studied using the finite-difference method. The Yb-doped

double-clad fibers with the mode diameter 6.

narrow-band signals.

5 pm and 20 pm were used as the gain media for the amplification of

Under the pump laser at the center wavelength of 915 nm., the relationships between output

power and input signal power, pump power as well as fiber length, were discussed for SMA and LMA. Especially

for LMA fiber amplifiers, it is important to choose the optimal fiber length. For the fiber amplifier with different

mode diameters, the optimal pump power and fiber length were also analyzed. It is obtained that the critical pump

power is about 4 W with the fiber length of 4 m, which is in accord with the experimental results.

The results

provide a theoretical guide to optimize fiber type and fiber length considering available signal and pump power,

desired gain and mode requirement of fiber amplifiers.
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Table 1 Parameters used in the simulation

A, /nm 915 A /m? 3.4X10 1 /3X10°1°
A. /nm 1053 N/m™* 1X10%

A1 /nm 1001 T, 0.0026/0.01

A /nm 1101 r 0.56/0. 85
6.(A,) /m* 7.92X107% 4 /m™! 0.003

() /m* 2.79X107%  AA/nm 1

6. (A /m? 9.40X10°% 5, See Ref. [9]

g () /m’ 3.77X107% 4. () See Ref. [9]

v /s 0.90X107"
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Fig. 2 Signal power along the fiber length under the large signal input with different pump power for SMA and LMA
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