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Measurement of high-birefringent polarization-maintaining fiber and
its analysis with Mueller matrix

OU Pan ,XU Hong-jie , YANG De-wei ,ZHANG Chun-xi
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Abstract: In order to measure the beat length of high-birefringent polarization-maintaining fibers,an all-fiber optic system,
comprised of broadband light source, in-line polarizer with polarization-maintaining pigtail and optical spectrum analysis, was be
constructed based on conoscopic interference effect. The expression of optical intensity arrived al the optical spectrum analyzer was
derived with Mueller transfer matrix. The measured data of the beat length of a kind of panda high-birefringent polarization-
maintaining {iber was acquired in experiments. 1t is found that the intensity fluctuation due to conoscopic interference effect makes
the spectrum variance in a certain period. The relative_amplitunde of the spectrum variance is decided by the angles between the
chief axes of the polarization-maintaining fiber ant{\thé/pigtail of in-line polarizer. When the angle is +45°the relative amplitude

is maximal. Hence ,the heat length of the panda high-birefringent polarization-maintaining fiber can be calculated as long as the
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spectrum {luctuation period is measured in experiments.
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Fig. 1 Scheme of the beat length measuring sysiem
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Fig.2 Spectrum of conoscopic interference of polarization-maintaining fiber
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Fig.3 Normalized spectrum of conoscopic interference

B, A A, S — D3 sh L, AR 4E (1) K]

1% 1550nm 4L R T AR IEEF T4 3. 063mm ; 5 R
A AN, — BB, B (13) KAl 18 1550nm 4b Y
Fr AR IR LT 3. 075 mm,

Al Xt e T8 6 BRI — b fa, R (9) K
RIELRABMFI o F1 B Ny 45 HTHIRME K 4 2
P EREE S HE R L. THAL =
0.0025357, F &£ 7[5k 13 An, =5.04 x 107*, L, =
3.075mm,

——normalized experimental data
----fitted data

[ < B ]

6

normalized amplitude

1.
0.
0.
0.
0.
0.

[ R

1549.0 1549.5 1550.0 1550.5 1551.0
wavelength/nm

Fig.4 Curves of normalized experimental data and its fitted data
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