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Fig. 1. Distribution of fundamental mode (a) and spot pattern (b) in microfiber.
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Fig. 2. Comparison of the output spectra and transmittance of the ASE before and after the graphene encapsulated
microfiber: (a) Output spectra of ASE and ASE via pure microfiber and GCM; (b) transmittance of ASE via
microfiber and GCM (the inset shows PMMA /graphene layer wrapped microfiber).
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Abstract

In this paper, the all-optical spatial modulation of monolayer graphene-coated microfiber is proposed. Graphene is
used as a saturable absorber wrapped on the microfiber produced by heating the carbon dioxide laser. When the signal
light travels along the microfiber, part of the light will pass along the surface of the microfiber in the form of an evanescent
field, and it will be absorbed by the graphene. Simultaneously we shoot the 808 nm pump light into the micro-nanofiber
wrapped by the graphene vertically from the space. According to graphene characteristic of preferential absorption,
the absorption of the signal light is controlled by the pump light, thus the broadband all-optical space modulation is
realized. In a conventional graphene microfiber all-optical modulator, signal light and pump light are generally input into
a microfiber via a coupler. However, the mode of operation of pump light and graphene in all-optical spatial modulation
are different from those of the traditional modulation, the pump light works on the graphene outside the microfiber,
which realizes the separation of the pump light and the signal light. The output signal does not need to be optically
filtered for the pump light to obtain the modulated signal. The output signal light of the spatial all-optical modulator
has the characteristics of “clean”. We also verify this in experiment. In addition, the pump light is vertically incident
from space, the effect of the graphene length on the modulation is not considered and the modulation time is only related
to the relaxation time of graphene, which is helpful in improving the response time. Modulation experiments include
static spectral modulation and dynamic frequency modulation. In the static spectral modulation, the broad spectrum
signal has a maximum modulation depth of 6 dB at 1095 nm when the pump power is 569 mW. The relationship among
pump power, wavelength and modulation depth is also analyzed. The higher the pump power, the higher the modulation
depth will be; with the same pump power, the modulation depth of long wave length is higher than that of short wave.
In the dynamic modulation experiment with the modulation bandwidth ~ 50 nm and the modulation rate ~ 1.5 kHz,
the influence of pump light and signal light on output dynamic signal are studied, the feasibility of all-optical space
modulation based on graphene is verified experimentally. The composite waveguide of all-optical spatial modulator

opens the door to micro-nano ultrafast signal, processing in a more flexible and efficient way.
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PACS: 42.25.Bs, 42.30.Lr DOI: 10.7498/aps.67.20180307

* Project supported by the National Natural Science Foundation of China (Grant No. 11574221) and the National High
Technology Research and Development Program of China (Grant No. JG2011105).

t Corresponding author. E-mail: guoing feng@scu.edu.cn

214201-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.67.20180307

	1引    言
	2相关理论与器件制备
	Fig 1
	Fig 2


	3实验结果和讨论
	Fig 3
	Fig 4
	Fig 5
	Fig 6
	Fig 7


	4结    论
	References
	Abstract

