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Two-dimensional materials such as graphene are generating great interest due to their 

unique electrical and optical properties. Transitional metal dichalcogenides, such as MoS2, in 

particular are an attractive material due to the existence of a direct band gap. In MoS2, the bandgap 

occurs at 1.88 eV, in the visible regime, making it an especially promising candidate for 

optoelectronic and photonic applications. 

The optical properties of MoS2 and the ability to manufacture monolayer substrates has led 

to an increase in interest in the semiconductors as a substrate for various nonlinear optical 

phenomena, such as Raman spectroscopy, where charge transfer interactions have been observed 

to enhance the Raman signal. However, near the bandgap, the observed photoluminescence of 

MoS2 disturbs the Raman signal, leading to reduced enhancement[1]. In the bulk limit, MoS2 

transitions to an indirect bandgap semiconductor but still retains a direct excitonic transition at 

1.88 eV. 

In our experiment, we observe a four-wave mixing (FWM) signal generated by bulk MoS2 

with a resonance at 680 nm, corresponding to the energy of the excitonic transition. This resonance 

occurs due to the increased third-order nonlinear susceptibility at wavelengths near the excitonic 

transition[2]. We also observe a quadratic thickness dependence for the detected FWM signal. Our 

results could open the path to using MoS2 as a flat substrate for enhanced four-wave mixing 

processes such as coherent anti-Stokes Raman spectroscopy. 
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