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Design of a Dielectric-Metal-Dielectric Sandwich Structure for
Efficient Side-Coupling of High Power Double-Clad Fiber Lasers

ZHANG Fan, WANG Chun-can, TONG Zhi, NING Ti-gang, JIAN Shui-sheng

(Institute o f Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract A novel dielectric-metal-dielectric sandwich structure based on the theory of sub-wavelength diffraction
grating was presented for efficient side-coupling of high power double-clad fiber (DCF) lasers. The structure design
considerations and simulation results with high coupling efficiency which can be over 80% were also presented. It

can be used for high power laser diodes bar to side-pump DCF lasers without any beam-shaping. Besides, this side-

coupling technique was scalable by multi-point pumping with several laser diodes bars.
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Fig.1 Experimental setup of a dielectric-metal-dielectric
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sandwich structure for side-coupling double-clad

fiber lasers
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Fig. 3 Forward and backward diffraction efficiency of +1
and —1 order versus thickness of gold film at the

film line-width a, =0. 38 pm (TE-polarization)
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Fig. 4 Forward and backward diffraction efficiency of +1

efficiency of +1 and -1 order

Forward and backward diffraction

and —1 order versus line-width a, of gold film at

the film thickness A~ =0. 6 pm (TE-polarization)
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Fig.5 Forward and backward diffraction efficiency of +1

Line width of gold strip a,/pm

and —1 order versus thickness A4 and line-width a,

of gold film (TE-polarization)
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Fig. 6 Forward and backward diffraction efficiency of +1
and —1 order versus thickness of gold film at the
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