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Abstract

Both the gold nanobipyramid and the gold nanorod exhibit significant longitudinal surface plas-
mon resonance characteristics in the infrared spectrum due to their anisotropy. In this paper, the
finite-difference time-domain method is used to numerically study the longitudinal surface plas-
mon resonance characteristics of gold nanobipyramid and gold nanorod structures and further com-
pare the tunability of longitudinal surface plasmon resonance and local field enhancement. The re-
sults show that compared with gold nanorod structures, gold nanobipyramid have greater tunability
of longitudinal surface plasmon resonance and stronger local field enhancements, which will be
beneficial to gold nanobipyramid and gold nanorod application in optical sensing, surface-enhanced
Raman scattering and infrared photothermal treatment.
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Figure 1. Schematic illustration of gold nanobipyramid and gold nanorod
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Figure 2. Absorption spectrums and charge distributions (red and blue in the inset represent positive and negative charges, re-
spectively) corresponding to the absorption peak of two kinds of gold nanoparticles: (a) Gold nanobipyramid; (b) Gold nanorod
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Figure 3. Absorption spectra of two gold nanoparticle with different length: (a) Gold nanobipyramid’s absorption spectrums
with different lengths; (b) Gold nanorod’s absorption spectrums with different lengths; (c) Linear fitting of gold nanobipy-
ramid length dependence; (d) Linear fitting of gold nanorod length dependence
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Figure 4. Local electric field enhancement properties of two gold nanoparticles: (a) Absorption spectrum and maximum
electric field enhancement factor of gold nanobipyramid; (b) Absorption spectrum and maximum electric field enhancement
factor of gold nanorod; (c) Resonant local electric field enhancement distribution of gold nanobipyramid at 785 nm; (d) Reso-
nant electric field enhancement distribution of gold nanorod at 785 nm
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