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Study on the structural, electronic and optical properties of the
Ag — Co clusters based on density functional theory
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Abstract; The structural, electronic and optical properties of the seven —atom Ag — Co clusters were investigated
using density functional theory. The results show that the most stable structures of the seven —atom Ag — Co clus-
ters are decahedral structures. When the number of Co atoms is few, Co atoms mainly occupy the axial positions
of the decahedron, and Ag atoms mainly occupy the equatorial positions. With the increase of the number of Co
atoms, Co atoms gradually replace the Ag atoms in the equatorial positions. When the number of Co atoms in-
creases, the vertical ionization potential, the vertical electron affinity, and the energy gap between energy of
highest occupied molecular orbital and energy of lowest unoccupied molecular orbital of Ag — Co cluster show a
decreasing trend, respectively, indicating that the electronic stabilities of Ag — Co clusters decrease; the absorp-
tion spectra of Ag — Co clusters are red — shifted, the intensity of the absorption peak gradually decreases, and
the widths of the absorption spectra shrink.
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Fig. 1

Structure of 7 — atom Ag — Co clusters (dark Co atoms). Below the structure is the difference in to-

tal energy between the lowest energy structure (1) and the isomer (II) (unit; eV)
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