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Two-dimensional layered transition metal dichalcogenides (LTMDs) have recently 

shown a great potential for novel nanoelectronic devices [1]. In contrast to graphene, typical 

LTMD crystal such as MoS2, WSe2 or MoSe2 is a direct band-gap semiconductor with a 

strong spin-orbit coupling. This enables the optical manipulation of spin and valley degrees of 

freedom in these materials [2]. Furthermore, strong light-matter interactions make a few 

monolayer LTMDs very interesting materials for fast photodetectors and energy harvesting 

devices [3]. Important for the device operation is the effect of substrate on their properties.  

To study the effect, we investigate non-resonant (λ = 532 nm) Raman scattering in 

ultra-low-frequency region from few-layer flakes (1ML-6ML) and bulk MoS2 material. We 

focus our attention on 

characteristic shear (S) 

modes (in-plane vibra-

tions), which are known 

to critically depend on 

the number of layers in a 

few monolayer MoS2 

(see Figure 1(a)). The 

evolution of Raman 

peaks with the change of 

thickness of the MoS2 

sample (see Figure 1(b))  

corresponds to the 

previously reported data 

obtained on the 

deposited MoS2 flakes 

[4]. 

Intriguing is the 

presence of an additional 

Raman peak, which is observed at (27.2 cm-1) in the 6 ML MoS2 flake (denoted with * in 

Figure 1(a)). Its presence is not predicted by the existing theories [4]. We propose that the 

peak results from a local disconnection between two 3 ML flakes forming the 6 ML structure. 

Such a disconnection, which locally breaks the weak van der Waals interactions between the 3 

ML flakes, may lead to the spectrum corresponding to both 3 ML and 6 ML MoS2 layers. 
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Figure1. (a) Raman spectra of MoS2 freestanding flakes measured at 

room temperature for 1ML-6ML and bulk material. (b) Frequency 

evolution of shear modes as a function of MoS2 number of layers. 


