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The effect of beams distribution in the near field on the intensity distribution
and power in the bucket in the far field in laser beams combination

Naser Siahvashi, Moslem Hamdami, Atosa Sadat Arabanian, *Reza Massudi

Laser and Plasma Research Institute, Shahid Beheshti University, G.C.Evin, Tehran, Iran

Abstract- Achieving a high power and high quality beam is the most important purpose of laser beam
combination. The geometrical arrangement and the beam distribution in array aperture have effective role in
beam combination quality. By applying the beams in the side-by-side arrangements of a single line, two parallel
lines, three parallel lines, and six parallel lines in array aperture, and with 2.5 km distance of observing plane, the
effect of the beam distribution at array aperture in coherent and incoherent combination has been examined. For
this purpose, the distribution of near and far field intensities for two modes is presented. Also by presenting the
power in the bucket diagram, the amount of power localized at the center of the far-field observing plane for all
arrangements is investigated. The results show that for a constant beam waist and constant distance between
beams in array aperture, the amount of power in the bucket increases more than two order of magnitude, and the
intensity distribution width of central peak decreases more than one order by changing the beam distribution to
the square arrangement. Finally, the results show that the profile of the combined beam has the same symmetry
as the beams are arranged in the array aperture.

Keywords: Geometrical array, coherent and incoherent beam combining, power in bucket. Intensity distribution, array aperture
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