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[ Abstract] In this study, we developed a synthetic method and investigated structures,
stability and optical properties of ultrathin Au nanorods with the diameter of < 2 nm
(AuUNRs). The length of the AuUNRs was controlled in the range of >5 nm while retaining
the diameter to be ~1.8 nm by changing the concentration of oleilamine (OA) as a surfactant.
High-resolution TEM showed that the AuUNRs can be viewed as multiply-twinned crystals
composed of cuboctahedral Auj4; units. The AuUNRs were shortened spontaneously due to
Rayleigh instability in the absence of excess amount of OA, but could be stabilized via
ligation by thiol. The AuUNRs exhibited a longitudinal mode of the localized surface
plasmon resonances (LSPRs): the resonance wavelengths increased with the lengths, but were
significantly red-shifted with respect to those of the conventional Au nanorods of comparable
aspect ratios.
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Figure 2. HRTEM image and
ideal mode of AuUNRs.
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Figure 3. (a) Optical spectrum of
AuUNRs with the length of 8.7
nm and (b) a plot of the
resonance wavelengths as a
function of aspect ratios.
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Figure 4. Time course spectra and
TEM images during breakups.
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