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Abstract

The modes of laser radiation are the beams with the amplitude-phase distributions in their
cross-section described by the eigenfunctions of the operator of light propagation in a guiding
medium. The two-dimensional nature of the cross-section of real waveguides is consistent with
the existence of beams with the amplitude-phase distribution in their cross-section described by
the superposition of several modes with the same value of the propagation constant. Such
beams have previously been called “dispersionless” [1] because of their ability to propagate
with zero intermode dispersion, similar to individual modes. Such a beam propagates in a
waveguide without the pulse broadening caused by intermode dispersion. Such beams can have
interesting practical applications, for example, in the construction of highly efficient optical
communication lines. We should note that the beams of this type, similar to individual modes,
retain their amplitude-phase structure when propagating in a medium. The arbitrariness in the
choice of the coefficients for different modes in the beam provides an additional degree of
freedom when developing an iterative procedure for the design of diffractive optical elements -
the formers of such beams. This article contains the results of a field study of dispersionless
beams formed by diffractive optical elements, in particular, the results of measuring the
transverse-mode composition of dispersionless beams using special mode correlation filters,
implemented as amplitude holograms.
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