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Abstract The relationship between the coherency matrix of arbitrary orthogonal basic vectors and their coordinates
in the Stokes space is studied. It is revealed that the coherency matrix of different basic vectors can be concisely
represented by their coordinates in the Stokes space. On this basis, a new method to directly measure the Jones
matrix of an optical device is proposed and verified experimentally with a Faraday rotator. The Jones matrix of
arbitrary basic vectors can be obtained without any transformation between the Stokes vectors and the Jones vectors,
or between the Muller matrices and the Jones matrices. This provides a more convenient way to measure the
polarization properties of optical devices and analyze the polarization performance of optical loops.
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Fig. 1 State of polarization in the Stokes space
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Fig. 2 Measurement of the Jones matrix of arbitrary orthogonal basic vectors in the Stokes space

1: light source;

2: polarization controller;

3: fiber device for test;

4: state-of-polarization analyzer
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Fig. 3 Setup for measurement of the Jones matrix
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Fig. 4 Rotation of the coordinate axes in the Stokes space based on the circular polarization vectors
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Table 1  Stokes vectors of the input light

Symbol of SOP Stokes vector Description of SOP
W, [1,0,0] Right-hand circularly polarized light
W, [—1,0,0] Left-hand circularly polarized light
w, [0,1,0] 90° linearly polarized light
W, [0,0.1] 135° linearly polarized light
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Table 2 Measurement results of the Stokes vectors

Symbol of SOP Input Stokes vector Output Stokes vector
W, [1,0,0] [0.7516,0.2316,0.6111]
W, [—1,0,0] [—0.6576,—0.2270, —0.7174]
W, [0,1,0] [0.5399,—0.8211,—0.1799]
W, [0.0,1] [0.5387,0.4037,0.7393]
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