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Vectorial Field Propagation of Semiconductor Laser Beam

Xu Qiang Liu Yang Zhang Wei
(School of Science, Xidian University. Xi'an, Shaanxi 710071, China)

Abstract For the beam of a laser diode, the source size is very small and the light beam has a large divergence
angle. In addition, in the nonparaxial region the optical field distribution is considerably different from that given by
scalar theory. The nonparaxial theory of vector beams should be used to describe these fields. A mathematical model
to describe the far-field distribution of the nonparaxial laser diode beam is presented. The laser diode beam
propagation is studied by the vector Rayleigh diffraction integrals, and the stationary-phase method is employed to
find the asymptotic expansion of the diffraction integral. The propagation expression for nonparaxial laser diode beam

is given. The calculated results show the vectorial theory model is more precise in the nonparaxial region.
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