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SIMULATION SET UP

INTRODUCTION

Finite Difference Time Domain (FDTD) method is a
numerical modelling method that involves solving the
time dependent Maxwell Equations.

FDTD is a useful method when trying to simulate
nanostructures  with complex features that are
comparable in size to the incident wavelength of light
used.

The Localised Surface Plasmon Resonance (LSPR) of a
structure can be modelled using FDTD to give an insight
into the structure’s effectiveness for optical sensing. [1]

Here, we demonstrate the effectiveness of nanostars for
optical sensing and how the geometry of the nanostar
can be altered to tune the peak absorption to a desired
wavelength range. 10 nm

Fig. 2. Left) HRTEM image of synthetised nanostar. Right)

M OTIVATI O N Simulated 3-D model of nanostar in FDTD.

Simulations were run in FDTD software by Lumerical Inc. Parameters that were
p F g kept constant throughout the simulations were the material used, Au (Gold)
Regenerative medicine, particularly stem cell therapy has . o . .
9 v cin€, particutarly Py Johnson and Christy, and the incident light source is centred at 1064 nm
matching the emission peak of a Nd:YAG laser.

shown great potential in the treatment of a wide range of
illnesses.
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therapies involving them to be approved.

Optoacoustic Imaging (OAl) takes advantage of the 014

photothermal effect and is inherently non-invasive. OAI

matched with the electrodynamic fields of nanoparticles odzp i

could give sophisticated images of stem cells and oal

insights into their healing process. _
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LOCALISED SURFACE gl

PLASMON RESONANCE (LSPR)

LSPR occurs when incident light's electric field induce
coherent oscillations of the free conducting electrons
on the surface of a nanoparticle.
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While bulk material’s optical properties can be
described in terms of their dielectric constant,
nanomaterials optical properties are dictated by the
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It is important to understand how this electron cloud 04 ¢
interacts with incident light and other parameters as -
the change in a couple of nanometres of the size can £
drastically affect properties of the material such as the 5 . A
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peak absorption. [2]
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Fig. 1. Schematic of LSPR. The induced oscillating electric dipole greatly increases
the scattering and absorption at the resonant wavelength. [3]
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+  Desired absorption for the nanostar is 1064 nm, roughly the emission peak of a commercially available Nd:YAG laser.
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