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Plasmons in antimonene nanostructure: first-principles study
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Abstract: The excitation characteristics of surface plamons of the antimonene nanostructure was studied

by time-dependent density functional theory (TDDFT). The absorption spectra were given for impulse

excitations polarized in the armchair-edge direction (X-axis) and zigzag-edge direction (Y-axis). The

edge configuration effects the absorption spectrum. The distribution of indued charge infers the main

plasmon resonance modes are the bonding dimer plasmon mode(BDP) in the low-energy resonance re-

gion.
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Fig. 1 The schematic diagram of antimonene nanostructure. Left: the top view of antimonene

nanostructure. Right: the side view of antimonene nanostructure. Big balls: antimony

atoms; small balls; hydrogen atoms
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Fig.2 The optical absorption spectra of the an-
timonene nanostructure with an impulse
excitation polarized in the X-axis (solid

line) and Y-axis (dotted line) directions
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Fig. 3 Fourier-transform of the induced charge

density of antimonene nanostructure
shown in figure 1 along the armchair-
edge (X axis) at energy resonance points
of (a) 0.8, (b) 1.72, (¢) 5.12, (d) 5.
60, (e) 6.49 and ([) 7.15 eV, respec-
tively
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