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Table 1. Parameters of GG-IAG planar waveguide laser.
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Fig. 3. Variation curves of the mode losses with thickness of the interlayer: (a) Thickness of the interlayer is around
350 um; (b) thickness of the interlayer is around 750 pm; (c) thickness of the interlayer is around 1350 pm; (d) the

relation diagram of the mode losses of fundamental mode with thickness of the interlayer when higher order mode’s

is taken to maximum.
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Table 2. Parameters of layered waveguide structure.
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Fig. 4. The field distribution of modes: (a) Fundamental mode; (b) higher order mode; (c¢) boundary of waveguide

and interval; (d) boundary of interval and cladding.
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Abstract

In order to suppress the higher order modes and improve beam quality in high power waveguide laser, based on
gainguided index-antiguided theory, a new symmetric layered waveguide structure is designed, and an interval layer is
proposed to be sandwiched between waveguide layer and cladding layer in traditional symmetric GG-IAG waveguide
structure. As a result, while reducing the leakage loss of fundamental mode, the threshold gain coefficient differences
between fundamental mode and higher order modes will be further increased. When the gain in waveguide layer is
between threshold gain coefficient of fundamental mode and that of higher order mode, the fundamental mode will have
a greater advantage in mode competition than others, so higher order modes can be suppressed and the laser can obtain a
single mode output. In the meantime, the guided-mode principle of this waveguide structure is explained with the theory
of wave optics in this paper, the eigen equation of each mode is derived from the wave equation, and the field distributions
of fundamental mode and higher order mode are also given. Additionally, in this paper we give the solution process of the
threshold gain coefficient of each mode in this waveguide structure. The mode leakage losses of fundamental mode and
higher order mode, after adding the interval layer, are numerically calculated, and the parameter optimization process
of the interval layer is also given in this paper. In addition, the field distributions of fundamental mode and higher order
mode are numerically simulated. The calculation results show that comparing with the traditional symmetric GG-TAG
planar waveguide, after adding the interval layer, the loss of fundamental mode can be greatly reduced, while ensuring
that the leakage loss of higher order mode reaches a maximum value by reasonably controlling the parameters of interval
layer. In this way, we can suppress higher order modes and improve laser efficiency. This paper provides a new idea for

improving the beam quality of high power waveguide laser with a large mode area.
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