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ABSTRACT.  Dependent light scattering and absorption patterns of metallic nano-sized particles in 
interaction with other spherical and cone-like structures were investigated. The numerical solution 
of the light scattering problem was obtained using DDSCAT7.0 code. The surface integration of the 
Poynting vector is performed to estimate the spectral absorption by individual particles. Parametric 
studies were conducted to examine the effects of different parameters, including the geometry, size, 
shape and the position of the particles, the wavelength, polarization and the direction of the incident 
light. It was observed that the proximity of particles contribute most to the intricate scattering and 
absorption patterns. The formulation provided on dependent light absorption and scattering may be 
used for diagnosis purposes and to improve the AFM based nano-manufacturing. 
 
 

NOMENCLATURE 

 

E: Electric Field Vector [V/m] 
B: Magnetic Induction Vector [V·s] 
H: Magnetic Field Vector [A/m] 
S: Poynting Vector [W/m2] ��: Instantaneous Complex Dipole Moment of dipole j [A·m·s] 
����,� : Instantaneous Complex Electric Field at position j [V/m] 
����,� : Instantaneous Complex Magnetic Field at position j [V·s] 
q: Heat Flux [W/m2] 
k: Wave vector [nm-1] 	�: Symmetric polarizability tensor of dipole j [C·m2·V−1] 
λ: Wavelength [nm] 
ωo: Angular frequency of incident light wave [rad/s] 
a: Radius of the particle [nm] 
d: Diameter of the particle [nm] 
g: Gap between the particles [nm] 
L: Length of the conical tip [nm] 
c: Ratio of the distance between particles to radius (g/a) 
 
 

INTRODUCTION 

 
Repeatable and controlled manipulation of nanometer-sized particles is essential for future research 
and applications of nanomanufacturing. Recently, Hawes et al. [1] have shown that indirect laser 
processing with evanescent wave absorption can help nanoparticles on surfaces melt and fuse to 
each other. To develop this concept further as a possible nanomanufacturing method, selective 
heating of nanoparticles needs to be understood and how  such particles on a surface or near an 
AFM tip, interact with each other and the incoming electromagnetic wave has to be modeled. This 
study is an attempt to understand the interaction of spherical particles with truncated cone-like 
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