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Study on optical limiting properties of new two—dimensional
titanium carbide nanosheets
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(Shaanxi Key Lab of Information Photonic Technique, School of of Electronic and Information Engineering,

Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: As a new type of two—dimensional nanomaterial, metal carbide/nitride nanosheets (MXene)
exhibits high specific surface area and electrical conductivity, and the composition, layers and thickness
of that were flexibly controllable. Mxene materials have great potential applications in energy storage,
catalysis, sensing and optics. The nonlinear optical effect and response mechanism of one kind of MXene
material, namely Ti;C;Tx nanosheets dispersion liquid were studied. It was found that the Ti,C,Tx
nanosheets dispersion liquid exhibited excellent optical limiting properties for nanosecond pulse laser with
532 nm and 1 064 nm wavelength, and the limiting thresholds were estimated to be 0.14 J/cm?® and
0.12 J/cm?, respectively. By measuring the dependence of nonlinear optical scattering signals on incident
light power density, it was found that the optical limiting response of the material mainly originated
from the nonlinear scattering effect. Compared with the traditional optical limiting material of Cg, the
material has the advantages of low optical limiting threshold and wide response wavelength range.
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Fig.1 TEM topography images of Ti;C,Tx nanosheets,

illustrated as high resolution TEM images
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Fig.2 XRD pattern of Ti;C,;Tx nanosheets
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Fig.3 Z-Scan curve of Ti;C,Tx and Cq(wavelength 532 nm,
input energy 120 plJ)
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Fig.4 Optical limiting and scattering curve of Ti;C;Tx and Cs,

(wavelength 532 nm,input energy 120 wJ)
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Fig.5 Z-scan curve of Ti;C,Tx and Cq(wavelength 1 064 nm,
input energy 120 pJ)
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