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 Highlights 

 
1. Study of decagonal photonic crystal fiber (D-PCF) structure using FEM 

method.  

2. This D-PCF has very high birefringence value of the order of 10-2.  

3. This D-PCF has low loss of the order of 10-2 dB/m.  

4. This D-PCF has low effective area.  

5. This D-PCF has zero dispersion wavelengths.  

Abstract: In this article we propose a decagonal photonic crystal fiber (D-PCF) consisting 

unique cladding without structural complexity having very high birefringent of the order of 

10-2, less effective area of few square microns as well as low confinement loss of the order of 

10-2 dB/m at 1.55µm wavelength. The zero dispersion wavelength is also achieved in the near 

infrared region. This study clearly attributes to the fact that the zero dispersion wavelength at 

the near infrared region, very high birefringence and low confinement loss can be adjusted 

according to the necessity by changing the structural parameters with considerable fabrication 

tolerance. This fiber can prove itself useful in laser technology, telecommunication, non-

linear application, sensor technology and also in making polarization maintaining devices. 

Key words: Decagonal photonic crystal fiber, Birefringence, Polarization maintaining fiber, 
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1. Introduction: Without any doubt invention of photonic crystal fiber (PCF) was a strong 

positive boost in the field of fiber optics technology. PCF is a special type of fiber whose 

cladding is microstructured with air holes running throughout its length and core is either 

solid or hollow [1]. Its unique optical properties like, low confinement loss, high 

birefringence, flat dispersion, high nonlinearity, endlessly single mode etc. is strongly 

dependent on structural parameters and from the practical point of view PCF based devices 

are low weights, small size, insensitive in high electromagnetic field and hazardous 

environment [2-6]. These make PCF point of attraction of many research groups to apply it in 
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