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Differential phase contrast imaging system based
four quadrants liquid crystal device
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Abstract: In the field of microscopic imaging, the acquisition of high-quality images is closely related to good
illumination mode. Traditional microscopes use a condensing lens to provide illumination with uniform intensity
and adjust the aperture of the condensing lens to match the objective lenses with different magnification.

However, it is difficult to observe the details of colorless biological cells which optical absorption coefficient
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is low under the traditional microscope. In order to improve the imaging capacity of traditional microscopes,
this paper designs a kind of adjustable microscope condenser module. Bright field imaging and differential
phase contrast imaging can be achieved by embedding a small twisted liquid crystal device in the back focal
plane of the condenser lens to regulate the light transmission effect of the liquid crystal device. The system
is refitted from a commercial microscope. The size of the liquid crystal device 1s 22 mm X 18 mm, which
realizes the high integration of the system. The imaging performance of the system is verified through

experiments and the correlation coefficient between experimental and theoretical curves reaches 0. 994 9.

The reconstruction of embryonic stem cells shows the effect of the system in practical application.
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Fig.1 Structure diagram of liquid crystal differential phase

contrast imaging system
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Fig. 2 Liquid crystal devices used in this study
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tion of liquid crystal device
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Fig.4 Relative transmittance versus time curve measured

experimentally
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Fig.7 Embryonic stem cell bright field image and recon-

struction phase image
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