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Broadband low-loss all-optical
phase modulator using gas-filled
hollow-core fiber
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Although a lot of low-dimensional materials have been
studied, there is still a big gap from practical usage.
Developing novel all-optical phase modulators with low
loss, broad wavelength band, fast response is essential to
promote the development of all-optical technology.

The research group of Prof. Wei Jin from the Photonics
Research Center at the Shenzhen Research Institute of the
Hong Kong Polytechnic University reported a broadband
all-fiber optical phase modulator based on the light-gas
interaction in a hollow-core fiber (HCF). In the HCF,

most of the optical mode power propagates in the hollow
core, which is free from absorption of the solid fiber
materials. This enables extremely broadband low-loss
transmission, from the ultraviolet to the mid-infrared,
apart from a few narrow resonant loss bands. The HCF
can confine gas phase material, a high intensity control
beam and a signal beam simultaneously in the hollow
core, providing an ideal platform for strong light-gas
interaction over a long interaction length.

An all-optical phase modulator with insertion loss
about 0.6 dB within C+L band and half-wave power
about 289 mW at 100 kHz is fabricated. It has response
time at ps scale, which is 2-3 orders better than the 2D-
material-coated microfiber-based all-optical modulators.
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