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Fig.2 Optical path differences in groove Fig.3 Optical path differences between grooves
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Fig.5 Transverse intensity distributions at 2=1 m Fig. 6 Variations of square of diameters of combined beams
for different errors of grating groove angle with propagation distance for different errors of grating groove angle
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Fig. 7 Variations of far-field divergence angle of combined Fig. 8 Variations of the M?-factor of combined beam
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Effects of angle dispersion and fabrication errors of gratings
on beam characteristics of spectral combining systems

YIN Su-qin, ZHANG Bin, PAN Lei-lei
(College of Electronics Information, Sichuan University , Chengdu 610064, China)

Abstract; Considering the beam divergence ,the angle dispersion and the fabrication errors of groove angle of the grating and
using ray tracing method. the calculation model for the phase change of the laser beam obliquely incident on the grating has been
built up. Then, making use of the diffraction integral method and the principle of incoherent superposition of laser beams, the an-
alytical expression for the output intensity distribution of each emitter after passing through the spectral beam combining system
has been derived. Finally, according to the intensity second-order moments method, the M?-factor of the combined beam has been
calculated and the efffects of the angle dispersion and the fabrication errors of grating groove angle on the beam characterristics of
the spectral combining system have been analyzed quantitatively. The results show that the angle dispersion and the fabication er-
rors of grating groove angle will both degrade the beam quality of combined beam, and the effect of the latter on the beam quality
of combined beam is more obvious than that of the former.

Key words: Spectral beam combining; Angle dispersion of grating; Error of grating groove angle; Beam quality



