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A New Method for Producing Flat-topped Beams:.
Hermite-Gaussian Beam Combination
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Abstract The coherent combination of multi-Hermite-Gaussian beams is proposed to describe the flat-topped
beams. Based on the Wigner distribution function and intensity moments methods, the analytical equations of beam
propagation factor (M? factor) and kurtosis parameter (K parameter) of the resulting beam are derived in the general
case. It is shown that a flat-topped intensity profile of the resulting beam can be obtained at a certain plane by an
appropriate choice of the parameters of Hermite-Gaussian beams. Numerical examples are given to illustrate
properties of the resulting beam.
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Fig. 1 Combination of one-dimensional off-axis Hermite-Gaussian beams
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Fig. 2 Intensity distributions of the resulting beam for different values of N
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Fig. 3 Intensity distributions of the resulting beam for different values of [
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(a) M? factor of the resulting beam as a function of normalized separation x, for different values N, [ =2;

(b) M? factor of the resulting beam as a function of beam number N for different values x,, [ =2;

(¢) M factor of the resulting beam as a function of beam order [ for different values of N, x, =1.0
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