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Abstract—The dispersion in PCFs likewise other
conventional optical fibers determines performarafe
optical systems. A highly birefringent index-guglin
photonic crystal fiber with flattened dispersion is
proposed by introducing elliptical air holes in the
cladding and small holes both in the core area anthe
cladding. In this paper we investigate the method f
chromatic dispersion of Silica glass from the scala
effective index method using transparent boundary
condition with elliptic waveguide. It has been stadthat

it is possible to obtain zero dispersion in a wawejth
range of 1.5 to 2.0 um from a 6 ring into whichenn
three ring are designed as circular and the outeree
ring are designed by using elliptic air holes fduet
calculation of Flat and near zero dispersion in PCF
within range of 0.2 to 2.0 um wavelength.
Keywords—Photonic crystal fibers (PCFs),Chromatic
dispersion, Elliptic waveguide,SVEI Method.

I.  INTRODUCTION

Because of the excellent propagation propertiestgotic
crystal fibers (PCFs) have attracted consideratdsion
since their first fabrication in 1996 [1]. Many essch
groups all over the world are making constant effor
establish the superiority of PCFs over conventidifers
because of its novel optical characteristics. & baen
reported that PCF can realize endlessly single-mode
guiding [2], controllable nonlinearity [3], flexibl
chromatic dispersion over a wide wavelength rardje [
large effective area [5,6] and highly birefringeri@e8].
PCF, known as holey fiber, is a microstructure rfibe
consisting of air hole array that run along the eguide
length of the fiber. Photonic crystals [2] usualbnsist of
dielectric materials that serve as electrical iaguk or in
which an electromagnetic field can be propagateth wi
low loss. Holes are arranged in a lattice-like e in
the dielectric and repeated identically and at lagu
intervals, the resulting crystal will have whakizown as
a photonic band gap, a range of frequencies withiich

a specific wavelength of light is blocked. The lsoiesed
in the lattice structure could be of different deter or

different shape. Recently the elliptic waveguidg [5
properties are used to fabricate the crystal siractThe
most important factor for any optical fiber techogy is
losses of signal. In this paper, we have desighel by
using six sets of rings which is characterized by a
different air holes, pitch with different diameténswhich

the six are of elliptic waveguide which is intimatia the
proposed structure. The structure can ensure flat
dispersion in a wide wavelength range and simpém th
the existing designs.

II. PROPOSEDSTRUCTURE
Fig. 1 shows the proposed PCF. The six layers of
cladding is composed with elliptical waveguide of a
common air hole pitclA and radius i r,. For achieving
the designated larger mode area, we proposed tie in
rings air holes of smaller area. We have investidahe
dispersion for different air hole parameter of ined
outer ring.
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Figl. Proposed PCF
lll. STRUCTURE PARAMETER
Cladding Layers

1. r;=0.3um, $=0.3 um (for inner two rings)
2. 1r;=0.4 pm, $=0.4 um (for third ring)
3. r;= 0.6 um, #=0.5 um (for forth ring)
4. r;= 0.5um, #=0.5 um (for sixth ring)
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Where ¢ denotes the radius of major axis andienotes
the radius of minor axis. Pitch= 2.0 um

The wafer chosen is of Silica glass with 1.456aetive
index and the air hole refractive index is 1.0.

IV. DISPERSION
The dispersion (D)is proportional to the second
derivative of thenes with respect to the wavelength) (
obtained as:

Dy =~ g5z Re (1, )]

Where Refe] is the real part ofier, A is wavelength, and
cis the velocity of light in vacuum. The total dispien is
calculated as the sum of the geometrical dispergion
waveguide dispersion)

EQUATIONS

BY USING THE SELLEMIER FORMULA WE CAN CALCULATE
THE VALUE OF REFRACTIVE INDEX OFSILICA GLASS-

nc — =
Zi 2z =72

With the help of refractive index we are calculgtithe
value of material dispersion of Silica glass.

It is a phenomenon in which the phase velocity ofaxe
depends on its frequency. For the calculation of
dispersion from various combinations of holes weeha
find that the proposed PCF structure is desigshasvn
in Fig 2. The total dispersion consists of both aguide
and material dispersion.

And the total dispersion, D =D+ Dy.WhereX is the
operating wavelength and c is the velocity of lighy, is
the material dispersion,is the waveguide dispersion.

V. RESULTS
The results, so obtained gives that the dispersion
calculated for proposed photonic crystal fiber gsthe
scalar index method gives best results in comparigo
other structures.
In this paper we obtained the best result near zero
dispersion at the wavelength of 1.55 pum, wherepiteh
value is 2.0.
Fig. 2 and Fig. 3 show the mode field pattern of th
proposed PCF structure with different values.

Fig. 3: mode field pattern obposed pcf

Fig. 3: 3D mode field pattern of proposed pcf

Table 1: Comparison of total dispersion at différen
wavelength

Wavelength(um) Dispersion (ps/(nm-km))
0.5 -798.23
0.6 -370.92
0.7 -177.46
0.8 -89.19
0.9 -50.16
1 -19.05
1.1 -6.17
1.2 -9.19
1.3 -8.85
1.4 -1.69
1.5 2.84
1.6 2.18
1.7 -0.63
1.8 -1.67
1.9 -0.08
2 2.96
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Fig. 4: Chromatic Dispersion of proposed PCF

VI. CONCLUSION
Silica material is used in the different applioatiof the
optical fiber. Material dispersion is always unched for
any structure (hexagonal or square). It is alsepethdent
of structure parameter as air hole diameter ‘d’ pitch
A
Here we have calculated the dispersion for varidais
but it shows that when we consider different aitebo
diameter of inner three layers and outer threertatfeen
it gives best result. The fiber parameters arenupéd to
yield best agreement with available data.
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