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中文摘要 

 

利用有限元素法對複合式單胞光子晶體光纖的雙折射及損失進行計算。特別

針對光子晶體光纖的兩種結構探討，其結構為二氧化矽的實心纖芯與兩種尺寸大

小的三角晶格空氣孔纖衣結構。藉由結構參數的適當調整，針對不同光源波長、

大小空氣孔的相對孔徑比、纖衣空氣孔的等效面積與空氣孔圈數等變因計算雙折

射值，進行分析其原因。同時也計算纖衣空氣孔圈數對光纖損失的影響。我們提

出的光子晶體光纖，是經由纖衣引入非對稱性的排列，以獲得較高的雙折射差

值，纖衣是由兩套不同直徑大小圓形空氣孔呈週期性排列的複合體，纖芯是由一

個光子晶體纖衣結構中的點缺陷所構成。與先前研究者所提出的結構相較，我們

的光子晶體光纖雙折射是來自於整個纖衣的貢獻。由雙折射與工作波長的相依關

係計算，在正規化頻率Λ/λ比值為 1.1 時，雙折射可達 6×10-3。我們更進一步

計算，不同纖衣空氣孔的有效面積(A/Λ2)及大小空氣孔的相對孔徑比(η)對雙

折射值的關係，在A=0.41Λ2與η＝4.5 條件下，光纖雙折射可達 8.7×10-3。藉由

光纖不同空氣孔圈數對損失的關係探討，光纖最低損失在 7圈空氣孔圈數下可達

5.27×10-5 dB/km。 
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Abstract 
We propose a highly birefringent and low-loss index-guiding photonic 

crystal fiber (PCF) with complex unit cell of circular air holes in cladding 

by using Finite-Element Method (FEM). It is composed of a solid silica 

core and a cladding with two different sizes of triangular lattice circular 

air holes. Numerical results show that high modal birefringence with a 

magnitude of the order of 10-3 can be easily achieved in such fibers. In 

this paper, the influence of the wavelengths, aspect ratio of the air hole 

sizes, effective area and the numbers of air hole rings upon the modal 

birefringence is analyzed. Furthermore, the confinement loss of the 

birefringent PCFs is also discussed. The maximal modal birefringence 

and lowest confinement loss can reach 8.7×10-3 and 5.27×10-5 dB/km at 
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λ=1550nm respectively, which are better than those shown in Ref. [12] 

and [23]. Compare to the previous proposed PCF, our complex cladding 

designs have many advantages, such as high birefringence and the low 

confinement loss. Our simulation result is useful and provides a new 

concept for designing Hi-Bi and low loss PCF with good performance. 
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