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Optical Absorption
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Metal + Molecule Absorption
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Computer Simulations of Light Absorption in Au nanoparticle coated with dye molecules



Challenges NP

. 10° atoms
. Dye molecules require

Quantum Mechanics

(QM)

. Au NP is too large for QM

Too large for QM!
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\ 10° atoms
1. Develop tools for
Quantum/Classical *

Simulations

. Model Coupled
excitements of Au
nanoparticles & dyes (electric & magnetic fields)

Classical Electrodynamics




My Objectives

1. Develop code for 2-level QM
molecule

LUMO

2. Parameterize model using
Time-Dependent Density
Functional Theory (TDDFT)

eg: HOMO-LUMO gap
~— —>

3. Integrate into electrodynamic

code using finite-difference
time domain (FDTD)

HOMO



Results (FDTD)

Absorption of 30nm Gold Nanoparticle
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Results (FDTD)
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Distance
~2:5nm

Results (FDTD)
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Coupled Plasmon/Molecule before Subtraction
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Gold Nanoparticle/Dye Molecule Coupled Simulations
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Gold Nanoparticle/Dye Molecule Coupled Simulations



Results (FDTD)

Coupled Dynamics of Plasmon/Molecule after Subtraction
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Gold Nanoparticle/Dye Molecule Coupled Simulations
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