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Abstract: The polarization crosstalk of a fiber optic polarization component and device refers to the optical power
coupling that occurs at a disturbance point between the two orthogonal polarized modes propagating in it. The dis-
tributed polarization crosstalk along with the light propagation direction is directly responsible for the optical polari-
zation properties, for example, the polarization, elliptical polarization, and depolarization properties. It also indirectly
reflects the manufacturing technique and the state of the ambient environment, for example, the stress and strain at
the joint and fixed position, as well as the temperature. Thus, it is the comprehensive embodiment of the intrinsic
performance of the fiber optic polarization component and device and the influence of environment. It is expected to
be a general characteristic parameter for online testing, diagnosis, and evaluation of the performance of the fiber
optic polarization component and device. The best measurement method for distributed polarization crosstalk till now
is the optical coherence domain polarimetry (OCDP). It is based on the white light interferometry and accurately
measures the position and amplitude of the distributed polarization crosstalk using a scanning white light interfero-
meter to realize interference between different polarized modes. It has the merits of ultrahigh sensitivity, ultra-wide
dynamic range, and ultra-long measurable length. This review paper takes the polarization maintaining fiber coil and
multifunctional integrated optical modulator as examples of distributed polarization crosstalk measurement and ap-
plication. Firstly, the measurement principle of distributed polarization crosstalk based on the OCDP is introduced.
Secondly, the measurement error sources and corresponding suppression methods are reviewed. Thirdly, the ac-
curate measurement results of the fiber optic polarization component and device at different temperature are dem-
onstrated. In the end, it outlooks the development of distributed polarization crosstalk measurement considering the
complicated and changeable operation environment of the fiber optic polarization component and device.
Keywords: polarization crosstalk; distributed measurement; optical coherence domain polarimetry; polarization
maintaining fiber (coil); multi-functional integrated waveguide modulator
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Fig. 1 Schematic diagram of measuring the distributed polarization crosstalk of a polarization maintaining fiber coil"®
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Fig. 2 Schematic diagram of measuring the distributed polarization crosstalk of Y waveguide
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(a) The influence of birefringence dispersion of polarization maintaining fibers with different length on the result of polariza-

tion extinction ratio of a Y waveguide; (b) Flow chart of compensation algorithm for birefringence dispersion; (c) The result of pola-
rization extinction ratio of a Y waveguide with birefringence dispersion compensation
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(a) Setup for simultaneously measuring both directions of the polarization maintaining fiber coil; (b) Results of

simultaneously measuring both directions of the polarization maintaining fiber coil; (c) Temperature dependent distributed
polarization crosstalk of the polarization maintaining fiber coil; (d) Scanning OPD differences between the forward and

backward transmissions versus temperature!®
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Distributed polarization crosstalk measurement for a Y waveguide

Overview: The polarization crosstalk, also termed polarization mode coupling, of a fiber optic polarization component
and device refers to the optical power coupling that occurs at a disturbance point between the two orthogonal polarized
modes propagating in it. The distributed polarization crosstalk along with the light propagation direction is directly
responsible for the optical polarization properties, for example, the polarization, elliptical polarization, and depolariza-
tion properties. It also indirectly reflects the manufacturing technique and the state of the ambient environment, for
example, the stress and strain at the joint and fixed position, as well as the temperature. Thus, it is the comprehensive
embodiment of the intrinsic performance of the fiber optic polarization component or device and the influence of envi-
ronment. It is expected to be a general characteristic parameter for online testing, diagnosis, and evaluation of the per-
formance of the fiber optic polarization component and device.

The optimal measurement method for distributed polarization crosstalk till now is the optical coherence domain po-
larimetry (OCDP). It is based on the white light interferometry and accurately measures the position and amplitude of
the distributed polarization crosstalk using a scanning white light interferometer to realize interference between differ-
ent polarized modes. It has the merits of ultra-high sensitivity, ultra-wide dynamic range, and ultra-long measurable
length. Over the past decade, our research group developed suppression technique for interferometric beat noise to en-
hance the dynamic range beyond 100 dB, developed suppression technique for insertion loss fluctuation of optical delay
line to reduce the measurement resolution below 0.2 dB, developed range extension technique of the optical delay line
to enlarge the measurement length over 5 km, and so on.

This review takes the polarization maintaining fiber coil and multifunctional integrated optical modulator as exam-
ples of distributed polarization crosstalk measurement and application. Firstly, the measurement principle of distributed
polarization crosstalk based on the OCDP is introduced. Secondly, the measurement error sources and corresponding
suppression methods are reviewed. Thirdly, the accurate measurement results of the fiber optic polarization component
and device at different temperature are demonstrated. In the end, it outlooks the development of distributed polariza-
tion crosstalk measurement considering the complicated and changeable operation environment of the fiber optic pola-
rization component and device, as well as the semi-closed and closed light path measurement.

Citation: Yang J, YuanY G, Yu Z J, et al. Recent progress of accurate measurement for distributed polarization crosstalk
of fiber optic polarization component and device[J]. Opto-Electronic Engineering, 2018, 45(9): 170625
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