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1. INTRODUCTION

Traditionaloptimizationtechniquessearchfor the
best solutions, using gradientsand/or randomguesses.
Gradient methods have the disadvantagesof getting
stuck in local minima, requiring gradient calculations,
working on only continuous parameters,and being
limited to optimizing a few parameters.Randomsearch
methodsdo not requiregradientcalculations,but tendto
be slow, andarealsosusceptibleto gettingstuckin local
minima.

Fig.2. SRRcoupledto Microstrip transmissionline

In electromagnetism,a metamaterialis an object that
gains its (electromagnetic)materialpropertiesfrom its
structureratherthan inheriting them directly from the
materials it is composed of. Two important
parameters, electric permittivity and magnetic
permeabilitydeterminethe responseof the materialsto
the electromagneticpropagation. Negative magnetic
permeability media(NMPM)can be built up by using
small resonant metallic particles like Split ring
resonator (SRR) which has very high magnetic
polarisability. A group of these particles shows a
negative permeability region near and above the
resonant frequency. The continuous medium
parametersdescribingthe aforementionedSRR arrays
can be predictedfrom their individual electromagnetic
behavior nearthe resonances.EdgeCoupledTwo ring
SRRwas selectedas objectof study in this paper.The
structure shown in Fig.2. is used to find the SRR
resonancesandto studythe currentdistributionat these
resonances.Genetic Algorithm method is efficiently
employed for prediction of SRR parametersfor a
particularresonantfrequency.
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Abstract Negative magnetic permeability media
(NMPM) can be built up by usingsmall resonantmetallic
particleslike Split ring resonator(SRR) which has very
high magneticpolarisability. A group of these particles
showsa negativepermeabilityregion nearand abovethe
resonantfrequency.The continuousmedium parameters
describing the SRR array can be predicted from their
individual electromagneticbehaviornear the resonances.
The paperpresentsan optimizing softwareusing Genetic
Algorithm (GA) to designan edgecoupledtwo ring SRR
for a particularfrequency.

Index Terms - Genetic Algorithm, Negative

magneticpermeability,Split ring resonator

Done

Fig.I. GeneticAlgorithm flowchart
On the otherhand,GeneticAlgorithms (GA) are

global numericaloptimization methods,patternedafter
the natural processesof genetic recombination and
evolution. They encode each parameter into binary
sequencescalled genes, a set of genes forming a
chromosome. These chromosomes undergo natural
selection, mating and mutation to arrive at the final
optimal solution. The GA search starts from a
populationof points and not a single point, following
probabilistic transitionrules and not deterministicrules
[1]. A simple flowchart of the processis shownin Fig.
1.

II. NEGATIVE PERMEABILITY
Thepermeabilityof the SRRstructureis evaluatedusing
the cavityperturbationmethod.
Jl= 1+[(fU-fs)/fs ][vc/vs]K --------------(1)
wherefois the modefrequencywithout pertuburation,fs

is the shifted frequency,Vc and Vs are volume of empty
cavity andSRRsubstraterespectively& K is a constant.
From equation1, it is evidentthat Jl will be negativeif
f5>fo.The negative permeability is validated
experimentallyasillustratedin Fig.3.
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Fig:5(a-e). Validation ofequation and optimizer through simulation and experiment
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