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Experimental Study on Micro Quantitative Phase Imaging by Quadriwave
Shearing Interferometry
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Changchun 130000, China)
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Abstract; A micro quantitative phase imaging method based on quadriwave shearing interferometry is
proposed. A chessboard phase grating is used to get the interferogram of biological samples, and the
phase information is obtained by the fast Fourier transform method. A pack of wavefront produced by the
micro— electromechanical systems is measured, and the ZYGO interferometer is used for comparision.
The error of phase measurement is not more than 3%, which verifies phase detection accuracy of the
quadriwave shearing interferometer. A quantitative phase imaging system based on the quadriwave
shearing interferometry is established, and a clear quantitative phase image is obtained from murine
hepatoma cell. The experimental results show that the system based on the quadriwave shearing
interferometry can achieve high— precision quantitative phase imaging, and is suitable for phase imaging
of biological living cells.
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Fig. 2 Principle of quadriwave shearing interference
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Fig. 3 Intensity distribution of interference fringes
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Fig. 4 Diffraction gradation in Fourier spectrum of interferogram
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Fig.5 Quadriwave shearing interferometer for quantitative phase imaging experiment
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Fig. 6 Optical path of quadriwave shearing interference experiment
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Table 1 RMS comparison of random wavefront measurements
MEMS ZYGO QWSI Error
0. 742 0. 744 0. 76A 2.7%
1. 26A 1. 254 1. 261 0.8%
1. 851 1.87A 1.83A 2.1%
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Fig.9 Optical path of microscopic quantitative phase imaging
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