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Fig. 1 Radial profile along the tapered fiber
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Fig. 2 Index profile of the tapered fiber
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Optical Field Evolution and Transmission Characteristics of Ultra-short Pulse
in the Tapered Region of a Single-mode Tapered Fiber

YU Zhi-qiang,CHEN Yong-zhu,ZHOU Jian-ying
(State Key Laboratory of Optoelectronic Materials and Technologies ,
Sun Yat-Sen University ,Guangzhou 510275, China)

Abstract; Propagation constant and field evolution in the tapered region are discussed using numerical
method based on waveguide theory. GNSE is resolved by the split-step Fourier method to study the
transmission characteristics of ultra-short pulse in the tapered region. The calculated results show that at
the beginning of the tapered fiber, propagation constant decreases gradually while in the end it drops
dramatically. After the “transition point”,energy redistributes in the fiber,and it becomes very large in the
end. It is found that pulse width is broadened along the tapered region when the pulse width is smaller than
80fs.

Key words: Guided wave and fiber optics; Propagation constant; Optical field propagation; Ultra-short
pulse
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