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Figure 2 Raman spectrum of MoS, and MoS,/SiO, gel glass
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(a)—UV absorption spectrum of MoS, suspension and MoS,/SiO, gel glass (mass ratio of MoS, to SiO, is 6. 58 X 107°) ;
(b)—UYV absorption spectrum of gel glasses with different MoS, concentrations.
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Figure 5 UV absorption spectrum of MoS, suspension and MoS,/SiO, gel glass, and gel glasses with

different MoS, concentrations
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Figure 6 Nanosecond OA Z-scan diagram MoS, suspension and MoS,/SiO, gel glass
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(a,b)—the corresponding opening Z-scan trajectory; (c,d)—the input-output energy relationship curve; (e, f)—the optical

limiting curve.
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Figure 7 Nonlinear optical response of M0S,/SiO, gel glasses with different doping concentrations at 532 nm

excited by 60 ns and 2.5 ps laser pulses, respectively
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Nonlinear Optical Response of MoS, Foped Dilica Gel Glass

WANG Tingting, TANG Jinchao, CHEN Xiaomei, HU Lihua, WU Rongsheng
(Fuzhou Polytechnic College of Mechanical and Electrical Engineering, Fuzhou 350108, China)

Abstract: Most research on molybdenum disulfide (MoS,) has been conducted in liquid matrices, but it cannot be ignored that
there are significant differences between the solution testing environment and the actual application environment. In contrast,
embedding the material into a solid-state optical matrix, we are able to effectively isolate it from the external environment,
which not only avoids potential aggregation but also significantly enhances its stability. Using tetraethyl orthosilicate (TEOS),
3-glycidyl trimethoxysilane (GPTMS) and (3-aminopropyl) triethoxysilane (APTES) as matrix, MoS, was introduced into
silica (SiO,) gel network via the sol-gel method, and MoS,/SiO, gel glass was prepared by hydrolysis and polycondensation.
The surface characteristics, structure, chemical composition and linear optical properties of MoS,/SiO, gel glass were studied
by means of field emission scanning electron microscope, Fourier transform infrared spectroscopy, synchronous thermal
analyzer and ultraviolet visible spectroscopy. The results show that MoS, can be successfully introduced into the SiO, gel glass
through the hydrolysis and polycondensation of the precursor, and the obtained gel glass has good uniformity and high
transparency. The nonlinear optical properties of MoS, in solid and liquid media were studied using an open hole Z-scan
technique with a wavelength of 532 nm. It was found that MoS, underwent an interesting phenomenon of transition from
saturation absorption (SA) in the liquid phase to complete anti-saturation absorption (RSA) in the solid matrix. At the same
time, the nonlinear optical (NLO) and optical limiting (OL) properties of the gel glass can be optimized by adjusting the
concentration of MoS, in the gel glass matrix. Therefore, studying the NLO and OL reactions of MoS, in solid-state three-
dimensional macroscopic structures provides experimental basis and theoretical basis for promoting the practical development of
solid-state photonic devices and optoelectronic devices.

Keywords: molybdenum disulfide; silicon gel glass; silicon dioxide; sol gel; nonlinear optics; Z-scan; anti saturation absorption;

optical limiting
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