
Advanced Research in Electrical and Electronic Engineering  
p-ISSN: 2349-5804; e-ISSN: 2349-5812 Volume 2, Issue 13 October-December, 2015, pp. 53-53 
© Krishi Sanskriti Publications  
http://www.krishisanskriti.org/Publication.html 
 
 

Modeling of Core-Shell Nanoparticles for Application 
in the Domain of Communication  

Jutika Devi1*, Rashmi Saikia2 and Pranayee Datta3 
1Department of Electronics & Communication Technology, Gauhati University, Assam-781014  
2Department of Electronics & Communication Engineering, Tezpur University, Assam-784028  

E-mail: jutika.electronics@gmail.com  
 

 
Abstract—Metal nanoparticles (gold or silver) excited by optical radiation, produce an intense absorption, attributed to the 

collective oscillation of electrons on the particle surface, termed as Plasmon Resonance. The resonant frequency is highly 

dependent on particle size, shape, material and environment where it is embedded. By altering these physical parameters, the 

resonant frequency can be shifted over a wide range of wavelengths, which makes nanoparticles very attractive as functional 

materials for application in the field of communication.  

In the present work, we have modelled metal-semiconductor, metal-polymer and metal-metal oxide core-shell nanoparticles and 

the simulation has been done by using COMSOL Multiphysics software and Mie Plot software to study its optical response for 

application as nano antenna at optical domain. It is found from the present study that, for same core-shell size ratio and host 

matrix, compared to metal-semiconductor and metal-polymer, the Surface Plasmon Resonance for metal-metal oxide core-shell 

nanoparticles can be obtained at higher wavelengths. This makes metal-metal oxide core – shell nanoparticles a more potential 

candidate for application as nanoantenna at optical frequency domain. 


