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Study of the Arithmetic of Poincare Sphere Method to Measure Polarization

Mode Dispersion

XIA Yue-hui, ZHANG Xia, HUANG Yong-qing, CHEN Xue, REN Xiao-min

(Optical Communications Center , Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract The method of Poincare Sphere to measure the polarization mode dispersion (PMID) has been studied in

the paper. Based on the statistical character of the output states, a simple and practical arithmetic to calculate the

differential group delay (DGD) with the output states of polarization was put forward. With this arithmetic, the

PMD of a 11 km long single mode fiber and a 1. 64 m long polarization maintain fiber have been calculated, and the

feasibility of the arithmetic is confirmed.
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Fig. 1 Output polarization states rotate around the
PMD vector
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Fig. 2 Relationship between the output polarization

states nearby and the PMID vector
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state s on the Poincare Sphere
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Fig. 14 Output polarization states of 11 km long single mode fiber for different times

(a) the first time; (b) the second time; (c¢) the third time; (d) the forth time
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Fig. 5 Measured output states of polarization of PMF

(a) output states of polarization from 1545~1555 nm; (b) output states of polarization from 1540~1560 nm
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