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RESEARCH ON COHERENCE MATRIX REPRESENTATION AND
TRANSFORMATION OF POLARIZATION STATE OF LIGHT WAVES

HUANG Yan
(Electronic Engineering Department,Zhangzhou Institute of Technology, Zhangzhou,Fujian 363000,China)

Abstract: In order to reveal the polarization state of light waves, the superposition, mixing and propagation of
polarization from the physical essence, the coherent matrix method is used to analyze the polarization state of
light waves. The characteristics of light wave coherence matrices in several special cases and their possible
synthesis methods are discussed in depth. Through the typical examples of partially polarized states passing
through linear optical elements and the examples of analysis of polarization characteristics of transmitted light
when incident at the Brewster angle, the transformation of the polarization state of light waves is revealed.
Several synthetic forms of polarization of light waves and the polarization state transition after coherent matrix
transmission are graphically represented in Poincare sphere. The graphical method makes the algebraic
representation of physical quantities geometric and describes the physical meaning of polarization more vividly.
It is shown that the eigenvalues and eigenstates of the coherence matrix are needed to fully describe the
polarization characteristics of light waves.
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Fig.1 Representation of polarization characteristics of light

waves in Poincare sphere
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Fig. 2 Representation of light passing through 1/4 wave plate

and line polarizer in Poincare sphere
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Fig. 3 Representation of the polarization characteristics of
transmitted light passing through the interface between two

different media at Brewster angle in Poincare sphere
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