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Polarization splitter based on metal-decorated microstructure fiber

Yan Shibo, Lou Shuqin, Zhao Tongtong, Zhang Junnan
(School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: A polarization splitter based on metal-decorated microstructure fiber was proposed. The
relationship between splitter length and structure parameters was analyzed by using full vectorial finite
element method. The variation rules of splitter length with hole pitch and duty ratio for the polarization
splitter were obtained. Numerical results shows that the length of the polarization splitter decreases with
the decrease of hole pitch and the ratio of hole diameter to hole pitch. Considering both the properties
and the transmission loss caused by metal, a simple-structure polarization splitter based on metal-
decorated microstructure fiber was optimized. The length of the polarization splitter is as short as 3.523 mm
and the extinction ratio reaches up to 74.9 dB at the wavelength of 1.55 pm. The bandwidth is 40 nm
from 1.53 pm to 1.57 wm where the extinction ratios are more than 20 dB covering the C band of optical
communication. At the same time, when the length of polarization splitter exists +5% error, it can also
keep good performance.
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Fig.1 Cross-section of the proposed polarization splitter
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Tab.1 Effective refractive index of Ag

Incident wavelength .
n ki
/pm

1.429 312 674 0.363 554 382 9.244 914 07

1.459 027 18 0.374 535 949 9.442 800 415

1.489 359 431 0.385 983 467 9.644.639 112

1.520 322 271 0.397 916 193 9.850 513 544

1.551 928 808 0.410 354179 10.060 508 61

1.584 192 425 0.423 318 305 10.274 710 76

1.617 126 783 0.436 330 313 10.493 208 02

1.650 745 825 0.450 912 843 10.716 090 01
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Fig.2 Curves of normalized power distribution for polarized light

as a function of beam splitter length
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Fig.4 Total loss of x— and y—polarized light varies with pitches
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