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Introduction
 Precise measurement of polarization state of light is required in 
various fields of modern science and engineering. Especially, circularly 
polarized beams have been used for the studies of laser cooling and 
trapping of atoms [1], measurements of Faraday rotation, molecular 
chirality, and quantum information science exploiting the orbital 
angular momentum of light. Since the early work of Stokes [2], 
numerous methods of measuring light polarization state have been 
suggested, and among them, a simple but precise rotating wave-plate 
polarimeter (RWP) was proposed recently by V. Andreev [3], which 
has a capability of self-calibration to reduce the measurement 
uncertainty. We present our home-built RWP to measure precisely the 
polarization state of nearly perfect left- and right-circularly polarized 
light from a single-frequency Nd:YAG laser at 1064 nm. We plan to 
apply the RWP in quantum optics experiments such as precise 
measurement of “mode polarization” proposed recently to explain the 
Bohr’s complementarity theory without any missing “hidden 
polarization” in optical interferometer [4] with a single-photon source.
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Experimental Results
Measured Stokes and Jones vector components
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Experimental (black) and fitted (red) curves of  for left (a) 
and right (b) circularly-polarized input beams

    

Measured self-calibration angles    
Glan-laser polarizer reflection-axis 

offset angle () ± 
Wave-plate fast-axis 

offset angle () ± 
Wave-plate retardation angle ()  ± 

Conclusion and outlook
 We have measured the polarization states corresponding to perfect 
left- and right-circularly polarized laser beams, i.e., the components of 
relative Stokes vectors and normalized Jones vectors with a 
measurement uncertainty of 0.001 by using a home-made RWP. The 
RWP will be used in the experiment below to confirm the polarization 
coherence theorem [4] for light with non-separable degrees of freedom.

     cos    sin   
      ∈     
Concurrence  C         
    Polarization coherence theorem
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 Abstract
Stokes parameters corresponding to nearly perfect left- and right-circularly polarized light are measured with three significant figures 
using a home-made rotating wave-plate polarimeter. The high precision and simplicity of the polarimeter can find use in many fields 
of basic science and industrial applications, where precise determination of polarization status is highly desirable. 


