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Fig. 1. The optical absorption of the linear sodium
chain, to an impulse excitation polarized in the di-
rection that is parallel to the chain. The inset is the

schematic diagram of the linear sodium chain.
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Fig. 2. (color online) After the action of the ¢ pulse
fields, the plasmon-induced electric field distribution
at the time of 2.43 x 10~ 1% s. Wherein, the filled gray

circles indicate the positions of the atoms.
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Fig. 3. Light pulse field strength with the evolu-
tion of time. The largest light pulse field strength
Emax = 0.5 x 1076 a.u.. The frequency of the light
pulses are respectively 0.68, 0.98, and 1.27 eV.
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Fig. 4. (color online) The current I(t) across the mid-
dle of the linear atomic sodium chain, at the light pulse
frequencies of 0.68, 0.98, 1.13, and 1.27 eV, respectively.
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tation energy: (a) Under the action of the light pulse
fields of different frequencies t = 3.3x107 14 s; (b) after
the action of the light pulse fields of different frequen-
cies t = 3.3 x 10714-6.6 x 10~ s.
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Fig. 6. The current amplitudes corresponding to the
plasmon resonance which are stimulated by different

frequency light pulse fields.
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Fig. 7. The amplitudes corresponding to the intrinsic
frequency of harmonic oscillator which are stimulated

by different frequency outfields.
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Abstract

At different frequencies of light pulse field, the coupling between plasmon resonance and electron transport of one-
dimensional sodium atomic chain is investigated by using time-dependent density functional theory. Light pulse field,
whose frequency is in about 0.8 eV range around the plasmon resonance point, can stimulate plasmon resonance of the
system. Plasmon resonance intensity magnitude which is stimulated by these different frequency light pulse fields are in
the same order of magnitude. The more closely the external field frequency approaches to plasmon resonance frequency,
the larger plasmon resonance amplitude stimulated by the external field fields will be. With regard to the nonlinear
excitation phenomenon of linear atomic chain plasmon, using a classical harmonic oscillator model, we gives a qualitative

explanation.
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