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Based on second-harmonic and sum-frequency effects,
the lasers ranging from ultraviolet to far infrared bands
have been generated, greatly promoting the development
of laser techniques, optical information processing, high-
resolution microscopic imaging.

The research group from Northwestern Polytechnical
University proposed a scheme of integrating long-range
ordered layered gallium selenide crystals into mi-
crofibers and achieved the broadband second-harmonic
and multi-frequencies conversion. This provides a new
solution for the enhancement of multiple parameter pro-
cesses in the fiber and the development of quasi-
monochromatic/broadband light sources. The efficient
excitations of second-harmonic and sum-frequency ef-

fects in this scheme mainly depends on the following
three key conditions: the long light-matter interaction
length between gallium selenide and pump light, high
nonlinearity of gallium selenide crystal, and satisfaction
of phase matching conditions.

In the experiment, the microfiber prepared by a flame
brushing system has a millimeter-level uniform tapered
region, providing a sufficiently long nonlinear interac-
tion length. The nonlinear susceptibility of gallium se-
lenide is more than 170 pm/V, which is far greater than
that of the pristine fiber, and the long-range ordered
structure of the gallium selenide crystal ensures the accu-
mulated constructive interference of the second-harmon-
ic. By controlling the diameter of the microfiber in the
fabrication and thereby modulating the waveguide disper-
sion, the phase matching between pump and second-har-
monic modes is satisfied.
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