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Study of Wavelength Beam Combining Using Off-Axial Holographic
Diffraction Optical Element

Feng Yuanming Wang Xingping Yang Huan Zhou Chongxi
(State Key Laboratory of Optical Technologies for Microfabrication , Institute of Optics and Electronics ,

Chinese Academy of Sciences, Chengdu , Sichuan 610209, China)

Abstract Based on holographic optical holographic imaging theory, a wavelength beam combining approach of fiber
coupling lasers using off-axial holographic optical elements is proposed in this paper. This method for beam combining
is easy constructed and high efficiency. This paper designs the off-axis holographic optical element (HOE), and gives
the phase distribution of the element. We use the stimulation software Zemax and angular spectrum theory to
calculate the combined beam divergence angle and the beam quality. The stimulation shows that for fiber lasers with
wavelength at 635,808,975 nm, maximum M? increases from 23.5 to 47.9 and the theoretical efficiency is 95% .
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Fig. 1 Schematic diagram of holographic recording and reproduction of holographic optical element
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Fig. 3 Reproduction of fiber laser beam at 635 nm. (a) variation of the central intensity with diffraction distance;

(b) focusing path; (c) location of focus and distribution of intensity
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Fig.5 Reproduction of fiber laser beam at 808 nm. (a) variation of central intensity with diffraction distance;

(b) focusing path ; (c¢) location of focus and distribution of intensity
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Fig. 6 Reproduction of fiber laser beam at 975 nm. (a) variation of central intensity with diffraction distance;

(b) focusing path; (c¢) location of focus and distribution of intensity
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