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Resonant Enhanced Nonlinearity in Yb: Er Codoped Fiber Bragg Grating

GUO Yong, SONG Ji-en, HUANG Yong-qing, CHEN Xue, REN Xiao-min

(School of Telecommunication Engineering , Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract In this article, the mechanism of resonant enhanced nonlinearity is introduced in rare-earth doped fibers.
The nonlinearity data of several rare-earth doped fibers are presented. The nonlinearity of rare-earth doped fibers is
much greated than that of common silica fiber. However, the nonlinearity respond speed in rare-earth doped fibers is
lower than that in common silica fiber. At the same time, the nonlinearity enhancement is correlative with pump and
dopant concentration. The resonant enhanced nonlinearity of Yb : Er codoped fiber Bragg grating has been
investigated by experiment. The transmission spectrum of the FBF with various incident powers of 980 nm laser is
recorded. The Bragg wavelength was shifted 0. 2 nm with 100 mW incident power. This experiment demonstrates
that the nonlinearity of rare-earth doped fiber Bragg grating has high nonlinearity coefficient as high 10° times as
common silica fiber gratings. This type FBG has some application potentials in all-optical switch.
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Table 1 Nonlinearity in rare-earth doped fiber and waveguide

Coefficient of nonlinear
Rare-earth element L. .
refractive index n, /(m? /W)

Response speed

Dopant concentration Pump wavelength /nm

erbium 3.0X107%
ytterbium 0.62X10°%
neodymium 4,7X1071
samarium 3X107"

10 ms 230X107° 514.5
750 ps 0.2 wt.-% 1310
390 ps 0.24 wt.-% 823
<5 ns 1000X107° 1064
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Fig. 3 Spectrum of fiber Bragg grating under different incident pump powers
(a) 35 mW; (b) 40 mW; (¢) 46 mW; (d) 55 mW; (e) 70 mW; () 104 mW
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