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Digital Holographic Microscopy for Long-Term Quantitative
Phase-Contrast Imaging of Living Cells

Pan Feng Xiao Wen Liu Shuo

(School of Instrumentation Science & Optoelectronics Engineering, Beihang University, Beijing 100191, China)

Abstract Dynamic and quantiative observing on the biological samples is important for life and biological sciences
research. A digital holographic microscopy for long-term quantitative phase-contrast imaging of living cells is
proposed. At the condition that biological cells for microscopic observation are usually in semi-enclosed environment
actually, the optical configuration of digital holographic microscopy is designed and optimized by using free-space-fiber
hybrid optical structure. Considering the additional phase aberration induced by liquid culture medium in long-term
observation, the system aberrations are numerically corrected at the hologram plan and image plan, in order to obtain
high quality phase contrast images. The living samples of MC3T3-E1 and MLO-Y4 cells are investigated by long-term

microscopic observation, and the experimental results are given to confirm the proposed method.
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