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Halogen-Light Quantitative Phase Imaging with Common-Path
Digital Holographic Microscopy Based on Grating Diffraction

Zhang Jiaheng, Ma Lihong, Li Yong, Jin Hongzhen
Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China

Abstract In order to eliminate a large amount of speckle noise and parasitic interference fringes noise caused by high
coherence light source (laser), as well as the effects from the mechanical vibrations and air fluctuations which
typically affect any uncommon-path interferometric system, we design and establish a white-light (halogen-light)
common-path digital holographic microscope based on the grating diffraction. First, the parameters of the selected
optical elements and the optical system are derived by theoretical analysis and calculation. Then, a common-path
off-axis digital holographic microscope based on grating diffraction, which uses a halogen lamp as the illumination
light source, is constructed. At last, the imaging accuracy and the spatiotemporal noise of the system are measured.
Experimental results demonstrate that the established digital holographic microscope has a very high accurate
imaging performance and spatiotemporal sensitivity with the spatial noise of 0. 6 nm and the temporal noise of
0.04 nm.
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Fig. 1 Schematic of white-light common-path off-axis digital holographic microscope based on grating diffraction
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