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Development of Digital Holography in Particle Field Measurement

Wu Yingchun Wu Xuecheng Cen Kefa
(State Key Laboratory of Clean Energy Utilization , Zhejiang University , Hangzhow , Zhejiang 310027, China)

Abstract Small particles widely exist in nature, which are applied to various industrial productions. The three-
dimensional (3D) characteristics of particles with digital holography play key roles in scientific researches and
applications. Digital particle holography and its applications have been systematically surveyed. The formation of
particle holography based on light scattering theories and diffraction theories and its fringe patterns are introduced.
Holograms processing algorithms including numerical reconstruction, particle detecting, 3D position locating and
particle pairing are presented. Typical applications of digital holography to particle field measurement including
particle size, shape, 3D position and 3D velocity are demonstrated. Digital holography, as a 3D measurement tool,

shows great potential in particle field characterization.
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Fig. 1 Sketch of digital particle holography. (a) Particle holography with elliptical Gaussian beam illumination;

(b) inline particle holography; (c¢) side-scattering with inline recording particle holography
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Fig. 2 Typical particle holograms with elliptical Gaussian beam illumination. (a) Hyperbolic fringes; (b) elliptical fringes;

(¢) circular fringes; (c¢) parallel fringes
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Fig. 3 Fringes features of particle holograms ion. (a) Elliptical fringes in different directions;

(b) circular fringes with plan wave illumination
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Fig. 4 Particle side scattering-inline recording hologram and its reconstructed images, with the particle refractive index of

1. 33—10 and the recording angle of 90°. hologram with objective wave of (a) reflected wave (P=0), (b) refractive

wave (P=1); (c) two series of concentric rings; (d) reconstructed reflected glare point; (e) reconstructed refracted

glare point; (f) reconstructed reflected and refracted glare points
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