
MoS2 Nanoribbon: Effects of Edge and Strain on its Electronic and 
Magnetic Properties  

 
Hui Pan 

Institute of High Performance Computing, 1 Fusionopolis Way, A*Star, Singapore 
138632 

 
E-mail: panh@ihpc.a-star.edu.sg 

 
The discovery of two-dimensional material, graphene, has triggered the extensive 

study on the two-dimensional (2-D) materials for applications in next-generation 

nanodevices because of their easy fabrication. However, pristine graphene does not 

have a bandgap, and engineering a graphene bandgap increases fabrication 

complexity and reduces the mobility. As an important 2-D material, the MoS2 

nanoribbons could find applications in thin transparent semiconductors, such as 

optoelectronics and energy harvesting, because of its intrinsic semiconducting 

character with a bandgap of 1.8 eV and high mobility (200 cm2V-1s-1 at room 

temperature, similar to that of graphene nanoribbon). However, the edge stability and 

the edge-dependent physical properties of MoS2 nanoribbons have never been 

touched. Here, we report the first-principles calculations on the effects of edge 

structures on the edge stability, and electronic and magnetic properties of MoS2 

nanoribbons. We predicted that S-terminated zigzag nanoribbons are most stable even 

without the hydrogen saturation because of their lowest and negative edge energies. 

The zigzag nanoribbons are metallic and magnetic. Importantly, their conductivity 

may be semiconducting (n- or p-type) or half metallic by controlling the edge 

structures saturated with H atoms. The magnetic states of zigzag ribbons are 

enhanced by the H-saturation. The ferromagnetic states of metallic zigzag MoS2 

nanoribbons are greatly improved because the energy difference between the 

non-magnetic and magnetic states is increased up to 4.9 times, and the magnetic 

moments are increased up to 2 times under a strain up to 10 %. The armchair 

nanoribbons are semiconducting, whose bandgaps are increased by the hydrogen 

saturation of their edge states, and nonmagnetic. The MoS2 nanoribbons with 

versatile functions may apply to spintronics, nanodevices, and energy harvesting. [1, 

2] 
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