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Abstract Excitonic solar cell which fabricated using quantum confined semicon-
ducting material that exhibits multiple exciton generation (MEG) is speculated could 
achieve theoretical photovoltaic conversion efficiency more than 60%. However, the 
expected efficiency has yet to be reached to date. Specific size and morphology of 
a quantum confined semiconducting material needs to be studied to determine the 
presence of MEG. The objective of this study is to verify the occurrence of MEG in 
few realistic cluster models of MoS2 using density functional theory (DFT) calcula-
tions. Small MoS2 nanocrystals were modelled using GaussView 5.0 software, which 
later validated as realistic using harmonic frequency calculations analysis executed 
by Gaussian 09W software. The presence of MEG in realistic models of MoS2 

nanocrystals was studied using time-dependent density functional theory (TD-DFT) 
calculations. The output of the work is summarized as the followings, (i) (MoS2)n 
with n = 2, 4, 6, 8 and 12 models were established as realistic, (ii) the size of the 
nanocrystal models are smaller than its exciton Bohr radius (ca. 1.61 nm) i.e., 0.54, 
0.62, 0.95, 1.09 and 1.57 nm respectively, and (iii) all calculated MoS2 nanoparticle 
models exhibit MEG. Therefore, a practical technique that could synthesize MoS2 

nanocrystals with similar structure or geometry with that of the evaluated models 
would materialize a device with practical photovoltaic conversion efficiency more 
than 60%.
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