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In-fiber photoelectric device based
on graphene-coated tilted fiber
grating
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Tilted fiber Bragg gratings (TFBGs), as a new photonic
device, can also provide the strong evanescent field adja-
cent to the interface of fiber cladding to absorb, modu-
late, or convert the light signal into the electrical signal in
the fibers by integrating the functional materials. There-
fore, the combination of the graphene and all-fiber con-
figuration provides a new opportunity for realizing inte-
grated and miniaturized all-fiber photoelectric devices.
The research group from Northwestern Polytechnical
University report the achievement of an in-fiber optoelec-
tronic device assisted by graphene layer and two symmet-
rical electrodes for photoelectric and electric-induced
thermo-optic conversions. In the device, a TFBG is used
to provide a strong evanescent field and a multiresonant

comb-like spectrum, the few-layer graphene acts as a
photoelectric conversion medium as well as a micro-
heater by the electrical injection, and the symmetrical
electrodes are used to receive the photocurrent signal or
apply the electrical signal. Therefore, the transmitted
spectrum from this device consists of a dense comb of
narrowband resonances that provides an observable win-
dow to sense the photocurrent and the electrical injection
in the graphene layer. The spectral characteristics and
modal distributions of TFBG’s cladding modes are nu-
merically simulated to theoretically verify the polariza-
tion-dependent absorption properties of graphene. In the
experiment, the P-polarized and S-polarized resonances
at different wavelengths are selected for photoelectric re-
sponse test. Moreover, the wavelength-dependent pho-
tocurrent evolution allows the comb-like spectrum analy-
sis of the TFBG and demonstrates a higher spectral reso-
lution than the transmission scanned by a tunable laser.
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