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Abstract Optical frequency domain polarimetry (OFDP) is a distributed fiber polarization measurement technique based
on optical frequency domain interferometry principles. It accurately measures the spatial distribution of polarization
crosstalk and polarization extinction ratio for polarization maintaining fibers, components and devices, and optical fiber
system, thereby achieving performance tests, quality evaluation, defect analysis, and fault diagnosis for high-performance
polarization maintaining components. Its advantages include ultra-high polarization crosstalk measurement sensitivity,
ultra-large dynamic range, high spatial resolution, long measurement distance, and agile measurement. Thus, it becomes
one of the distributed fiber measurement technologies with the best overall performances. This paper reviews the
measurement principle of OFDP technology, quantitatively analyzes the measurement accuracy limit of distributed
polarization crosstalk. Then, the performance improvement technologies for distributed polarization measurement are
summarized. Finally, OFDP’s applications for measuring typical high-precision polarization maintaining devices are
demonstrated, and the technology challenges and future development directions are discussed.
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Fig. 2 Measurement schematic diagram of the optical frequency domain interferometry”"
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Fig. 3 Schematic diagram of the optical frequency domain measurement for polarization crosstalk of a polarization maintaining fiber"”
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Table 1 Performance of polarization measurement instruments

Classification Principle Country Manufacturer ~ Model — Length /km Sensitivity /dB  Dynamic range /dB
Integrated USA Luna Inc. ERM-202 - - 50
Rotating-polarizer
(moderate performance) Japan Santec PEM 340 - - 50
France Photonetics WIN-P400 1.6 —80 80
Distributed USA LunaInc.  PXA-1000 2.56 —95 75
) Coherence domain )
(high-performance ) Korea FiberPro ICDS800 1.0 —80 80
China HEU OCDP 5 —100 100
Distributed ) ) .
Frequency domain  China GDUT OFDP-I 10 —110 105

(high overall-performance)
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Fig. 12 Typical commercial instrument for polarization measurement of optical fiber. (a) Luna ERM-202; (b) Santec PER-340;
(¢) Photonetics WIN-P400; (d) FiberPro ICD800; (e) Luna PXA-1000; (f) HEU OCDP; (g) GDUT OFDP-I
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