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Abstract: The geometries of the Mo, S, (mtn<38) clusters were optimized using density functional theory(DFT) with
generalized gradient approximation(GGA) for exchange-correlation functional. Several parameters, such as the second
difference of energies(A,E,), the fission energy(D(m)), average binding energy(E}), highest occupied molecular
orbital(HOMO), lowest unoccupied molecular orbital(LUMO) and the HOMO-LUMO energy gap(HLG), were
calculated to characterize and analyze the influence of total atom number on the structural stabilities of Mo,,S, clusters.
The calculated results show that the ground state structures change from incompact planar structures to closed-packed
structures with the increase of total atom number (m+n), the ground state structures are mainly based on the ground state

structures of S, clusters and Mo,, clusters. And the structural stabilities of Mo,,S, clusters increase with the increase of
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total atom number, and the average binding energy of Mo,,S, clusters is higher than those of S, clusters and Mo, clusters.

when the magic numbers (7) of MoS,, clusters, Mo,S, clusters and Mo;S, clusters are 5, 4, and 3, respectively, the charge

transfers from Mo atom to S atom in Mo,,S, clusters and the co-existence of covalent and ionic bond can be found.

Key words: density functional theory; Mo,,S, cluster; ground state structure; vibrational frequency; average binding

energy; Mulliken population
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Table 1 Experimental values and theoretical calculated values of bond length, average binding energy and vibration frequency of

M02 and Sz
M02 SZ
Value
Bond length/A  Ey/(eV-atom™)  w/cm™ Bond length/A  Ey/(eV-atom™')  w/cm™
Theoretical value in this work 1.986 1.38 529.38 1.940 2.197 684.98
19861 1.50M" 1.900% 3.24112

Theoretical value in other work ” .

1980t 52314
Experiment valuel'? "> 1.94 1.68~2.44 477 1.88 734.78
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Fig. 1 Ground-state geometric structures of S,(2<<n<38) clusters

Mo,(C..,)

Moy(C,,)

B2 Mo, 2<m<8)MIHEMFIEAJLITHE

Fig. 2 Ground-state geometric structures of Mo,,(2<m<8) clusters
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Fig. 3 Ground-state geometric structures of Mo,,S,(m+n<8) clusters
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