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synopsis

New digital holographic system for a polarization analysis is constructed. A Faraday
rotator for a polarization switching of the reference wave is set out of an
interferometer. Therefore, a heat generated by a modulation current for the Faraday
rotator does not affect the phase of interference fringe at a CCD. By virtue of the new
optical system, an improvement of the polarization determination has been
experimentally confirmed by using a quarter wave plate. The polarization analysis by
the digital holography is also numerically calculated and the effect of a finite value of

extinction ratio and modulation error for reference wave is investigated.
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Vertical polarization (v)

Fig. 2 Experimental setup: LD, laser diode; OI, optical isolator; FFR, flint glass
fiber Faraday rotator; Ms, mirrors; HWP, half-wave plate; BSs, beam splitters,
Ls, lenses; Pols, polarizers; CCD, charge coupled device; PC, personal

computer.
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Fig. 3 Configuration of object wave

between Pol2 and Pol3 in Fig. 2.
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Fig. 4 Phase change of an interference fringe at a CCD surface
when a direct modulation current of 1.0 A is applied to the FFR; (a)

old system, (b) new system.
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Fig. 5 Reconstructed (a) amplitude and (b) phase of virtual image
of the quarter wave plate with the orientation of & = 0° for the
horizontal (h) and vertical polarizations (v), respectively. The area

A is for the reference (Pol3) and the area B is for analysis (QWP).
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Fig. 6 Amplitude ratio angle « and phase difference A¢ for

QWP with various orientations between 0° and 180°.
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Fig. 7 Reconstructed (a) amplitude and (b) phase images of simulated
holograms for a quarter wave plate with the orientation of & = 0° for
the horizontal (h) and vertical polarizations (v), respectively: 77 =

and Afn = 0°. The area within dotted square is analyzed.
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Table 1 Error ¢ of @ and A¢ for QWP.

Error (deg)

e(a) 0.34
Experimental
(A @) 0.79

g(a) 6.3x10°°
Simulated
(A Q) 1.8x10*

i
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Table 2 Dependence of error ¢ on the value of

extinction ratio 7.

Error (deg)

n 200 500 1000 5000
e(a) 0.197 0.079 0.039 7.9x1073

e(A¢g)  0.110 0.044 0.022 4.4x10°3
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26



Table 3 Dependence of error ¢ on the modulation

error for reference wave.

Error (deg)

Abm 0.1 0.2 0.5 1.0 2.0

e(a) 0.027 0.053 0.134 0.270 0.544

e(Ag) 0.075 0.149 0.374 0.750 1.51

= 18
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