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Abstract
Novel structure of a Photonic Crystal Fiber (PCF) is proposed 
for flattened dispersion characteristics. As compared with the 
conventional PCFs, the proposed PCF has no air holes in second 
ring area. Then the proposed PCF has a concentric missing 
ring PCF. Here silica glass is used as core material. It has been 
demonstrated that when we change the layer of PCF, dispersion 
is also changed. The chromatic dispersion becomes almost flat 
in about 1.3 µm – 1.6µm wavelength range when the air hole 
diameter is about 0.30 times the air hole spacing. We have used 
scalar FDTD and Transparent Boundary Condition (TBC) for 
comparing minimum and zero dispersion. 
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I. Introduction 
Photonic crystal fibers have made from a single material with 
a regular array of empty holes running along the length of the 
cladding. This structure enables light to be controlled within 
the fiber. Photonic Crystal Fibers (PCFs) have attracted a lot of 
attention in the research work and obtained many interesting 
results in the last years. Modern optical fibers, which transmit 
information in the form of short optical pulses over long distances 
at high speeds, have become integral part of life in the information 
age. Optical fibers represent trade- off between optical losses, 
group velocity dispersion and polarization effects [1-2]. Some 
of these effects as optical losses are inherent in the core material 
used to make the fibers. Many research teams are investigating 
these material and a few researchers are using them to form new 
types of optical fibers. Such fibers are known as photonic crystal 
fibers (PCFs) [3]. 
Researchers in several laboratories around the world are working 
on ways to fiber- optic design and performance. In many of the 
studies reported to date, fibers have been formed using a solid 
glassy material reported with air holes [4]. 

Fig. 1: Structure of Photonic Crystal Fiber [5]

The most important factor for any optical fiber technology is 
losses of signal. Losses in conventional optical fibers have been 
reduced over the past 40 years. The minimum loss wavelength 
in fused silica is around 1550 nm, and the current loss levels are 
less than 0.2 dB/km at that wavelength [6-7]. 

Fig. 2: Basic View of PCF [6]

Fibers formed using silica and air has been thoroughly investigated 
because most conventional optical fibers are produced from 
fused silica. It is also an excellent material to work with because 
it does not change much with temperature and it is relatively 
cheap. Photonic crystal fibers have massive potential. They might 
produce minimum optical transmission loss than conventional 
fibers. Photonic crystal fibers from other material could lead to a 
new generation of fibers for infrared wavelengths. 

2. Design Principle 
Fig. 3 shows the proposed PCF. In this PCF we find one missing 
air hole which make solid core of PCF. Silica glass is used as a 
core material. Second ring is also missing in this PCF

Fig. 3: Proposed PCF Structure With Second Missing Ring 
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Table 1: Structure Parameter of PCF for Achieving Flattened 
Dispersion

The value of refractive index of silica glass can be calculated by 
sellemier formula [8]. 

  (1)
The total dispersion, D = DM + DW. and the waveguide dispersion 
is defined as – 

  (2)
Where λ is the operating wavelength and c is the velocity of 
light [9]. 

Fig. 4: Mode Field Pattern of PCF

III. Results

Fig. 5: Chromatic Dispersion Curve of Proposed PCF

Table 2: Dispersion in (ps/km.nm)

Table 3: Zero Dispersion Wavelength

IV. Conclusion 
A different hexagonal silica glass PCF are compared and 
investigated for their dispersion, with the design of layer 3 to 
layer 7, dispersion is varied for different layer structure and zero 
dispersion wavelength gets shifted to 1.2 µm with the increased in 
the layer of PCF. Thus the zero dispersion wavelength is shifted 
towards lower wavelength range. Therefore that the proposed 
seven ring concentric missing ring PCF can be used as low 
dispersion fibers. 
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