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Experimental Study on Quantitative Phase Imaging by
Digital Holographic Microscopy

Ma Lihong Wang Hui Jin Hongzhen Li Yong
(Institute of Information Optics, Zhejiang Normal University ., Jinhua, Zhejiang 321004, China)

Abstract Digital holographic microscopy apparatus with pre-magnification has been set up, which can well acquire
the quantitative phase images for living biological specimens. In addition, a series of digital holograms can be
automatically recorded and movies of holographic phase images of living biological specimens can be created. The
accuracy of quantitative imaging is verified by a self-produced stepped transparent sample with known height and
refraction. Onion epidermal cells and red blood cells are measured and quantitative high-quality phase images are
obtained. The movies of phase images for paramecium are achieved. Experimental results demonstrate that the
established system can achieve real-time quantitative high-resolution holographic phase image and can be effectively
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applied to living biological specimens phase imaging.
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Fig. 1 Schematic of transmission digital
holographic microscopy
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Fig. 2 Experimental setup for transmission digital

holographic microscopy
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Fig. 3 Experimental results of a self-produced stepped transparent sample with known height and refraction. (a) Hologram with the

existence of the stepped sample; (b) hologram with the absence of the object; (c¢) reconstructed morphology; (d) three-

dimensional map of the reconstructed morphology; (e) sectional map along the straight shown in Fig. 3(c)
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Fig. 4 Experimental results of living onion epidermal cells. (a) Hologram; (b) reconstructed intensity image;
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(¢) wrapped phase map; (d) phase image; (e) three-dimensional map of the phase image
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Fig. 5 Experimental results of living red blood cells. (a) Hologram; (b) reconstructed intensity image;
(c) wrapped phase map; (d) phase image; (e) three-dimensional map of the phase image
5.3 BF LB ERHTHELMEK Z ARG X S TE AR A 18 AR BE 5T 00
G E—F AR S R — AR R, SERR T R R E N AR ROk B
KR 180~220 pm, HELEX D RAMMANGEF T HEOEIT B O 7RG E RS A E

@

50 um

—_
(=YX

Phase /rad

y I

(CY) (e)

Fl6 R UG ECT 2 8 BERE R . (D2 B E; (b TR IUR AR (OB (DARLR; (o AR =4 &
Fig. 6 Experimental results of living paramecium. (a) Hologram; (b) reconstructed intensity image;

(¢) wrapped phase map; (d) phase image; (e) three-dimensional map of the phase image
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Fig. 7 Movie of phase images for living paramecium
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