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Efficient coherent light generation by hybrid photonic crystal fibers
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A step-index tellurite optical fiber with loss 0.02 dB/m at 1545 nm was

fabricated. With a nanosecond laser operated at 1545 nm as the pump source, the signal light at 772
nm was observed in the 2.5 m tellurite fiber with a conversion efficiency up to 1.15% for the 20 mW
pumping, which, to the best of our knowledge, is the highest for non-silica optical fibers. It can
be explained by a X (3)-induced model via the four-wave-mixing effect, where a signal wave and a
millimeter wave are generated simultaneously. The above analysis of experimental results suggested
that x (3)-induced FWM was a possible explanation for the generation of the signal at 772 nm.
According to the degenerate FWM-based model, two pump waves at 1545 nm produced at the same time a
signal wave and a millimeter wave. Based on the measured A pump and A signal, we calculated the
millimeter wave frequency to be 0.025 THz. This millimeter wave can be regarded as the idler light
the x (3)-induced FWM effect in the fiber.
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