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A DDA Calculation on the Optical Properties of Silver Nanorods”

Yang zhilin®®, HuJiangiang®, Li Xiuyan®, Zhou Haiguang®, Tian Zhongqun® "
(a. State Key L aboratory for Physical Chemistry of Solid Surfaces, Department
of Chemistry, b. Department of Physics, Xiamen University, Xiamen 361005)

Abstract  The optical propertiesof meta nanoparticles are quite different from those of the bulk materials main-
ly due to the collective ostillations of their conduction eectrons known as the surface plasmon resonance (SPR) |,
which is strongly dependent on the particle shape and sze, and the dielectric propertiesof the local environment
where the nanoparticles are embedded in. Based on the discrete dipole gpproximation (DDA) method , we stud-
ied the optical propertiesof dlver nanorods with different agect ratiosin some ecia dielectric environment in-
cluding air , water , acetone, methylene chloride and pyridine. The DDA dmulation of the ultraviolet-visble
(UV-Vig extinction ectraof slver nanorods with varying agpect ratios shows the plasmons absorption slits
into two bands correponding to the oscillation of the free electrons along and perpendicular to the long axis of
the rods. The transverse mode shows amost afixed resonance at about 350 nm while the respnance of the longi-
tudina mode is red-shifted and strongly depends on the agect ratio of the nanorods. An empirical formula was
given to predict the peak postion of the longitudinal palsmon band of the dlver nanorods with different agpect ra
tiosin the air. The caculation result s shows the maximum of the longitudina plasmon band of a dlver
nanorod with afixed agect ratio depends on the medium dielectric constant in alinear way. The TEM image
and corregponding UV-Vis extinction gectrum of dlver nanophere and nanorods syntheszed by our lab are in
good agreement with the DDA dmulation results.
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Fg.1 TEM image of the slver nanoparticles and the correponding UV-Vis extinction gectrum
a. TEM image of Ag nanogphere and nanorods; b. The correponding UV-Vis extinction ectra of the same
oolloida slver solution (A) and the shape efect on the optica propertiesof the nanopartides (B and C)
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Fig.3 DDA smultionsof the orientation averaged extinction eficiency spectraof slver nanorods
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(a) Nanorodsin the air with different agect ratios;
(b) Nanorods with fixed agect ratio in different dielectric mediums.
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