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Study of the hollow waveguides physical parameters
determined the beam shape conservation of the delivered

radiation.
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The modification of the laser source beam quality is one of the important factors
effect the delivery of laser radiation by a waveguide. In this paper the results of
input radiation coupling, radius of bending, length, cross section diameter, waveg-
uide internal wall roughness and coupling lens focal length influence on the beam
shape delivered from the flexible hollow waveguides are presented. The conditions
for which the beam shape is near to that of the source were found. A theoretical
model for the radiation propagation gives quantitative representation of relation
between attenuation, beam profile, divergence and above indicated parameters was
developed. In this model was supposed that the guiding is produced by multiple
incidences on a metal (silver) layer and a dielectric (silver iodine) over layer, by
refraction and reflection. The propagation of the rays was calculated using the
physical laws of the geometrical optics. For. the scattering calculations a random
distribution of roughness centers on dielectric layer surface was considered. It was
also supposed that the value of the cross section internal diameter (ID=d) was much
larger than the transmitted wavelength. The experimental results have shown that
losses due to absorption of the propagated radiation in the guiding layers, mainly
(Agl), generate satellites of the laser source delivered fundamental Gaussian beam.
Increasing of the hollow waveguide internal diameter decreases the attenuation and
increases the deviation of beam shape from Gaussian. Off center coupling produce
decreasing of the fundamental mode height and generation of the coupled Gaussian
beam satellites. The waveguide internal wall roughness produce losses of the cou-
pled radiation and beam profile deviations from that of the laser source. A good
correspondence between the theoretical and experimental results obtained.
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