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Abstract An improved Linnik interferometer for phase-shifting digital holographic microscopy in reflection
configuration is demonstrated. Some phase-shifting configurations which have been used are analyzed and compared.
Higher phase-shifting precision can be achieved in this improved Linnik interferometer. so the microscopic imaging
quality can be improved. In experiment, to prove its feasibility, the 3D microscopic imaging of the USAF-1951 target
surface structure has been realized, the amplitude and phase distributions of object wave are reconstructed.
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Fig. 1 Mach-Zehnder interferometer in reflecion
phase-shifting configuration
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Fig. 2 Optical path difference resulting from the

phase-shifting in Mach-Zehnder interferometer configuration
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Fig. 3 Traditional Linnik interferometer configuration
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Fig. 4 Optical path difference resulting from the phase-

shifting in traditional Linnik interferometer

configuration
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Fig.5 Improved Linnik interferometer configuration
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Fig. 7 Amplitude and wrapped phase distributions of object wave obtained via phase-shifting. (a) Amplitude distribution

of object wave at CCD plane; (b) wrapped phase distribution; (¢) unwrapped phase distribution at CCD plane

8 T kR Linnik T35 A AR B8 B0 4 . W AROG B 00 BO(H P 0k 22 . X 0 A7 56 BE 88 43 512 (@) =1 mm,
(b) =2 mm, (¢) =3 mm,(d) *=5 mm B} 1§ & /> 1
Fig. 8 Reconstruction processing based on the improved Linnik interferometer configuration. Reconstructed amplitude

distribution of the diffraction distances are (a) 2=1 mm, (b) =2 mm, (¢) 2=3 mm, (d) *=5 mm respectively
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Fig. 9 Reconstruction after removing inclination angle. (a) Unwrapped phase distribution; (b) three-dimensional

figure of the unwrapped phase distribution
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Fig. 10 Experimental results achieved based on traditional

Linnik interferometer configuration. (a) Amplitude
distribution of object wave at CCD plane;

(b) wrapped phase distribution
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