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Fig. 1 Schematic of particulate holographic recording (a) and recons:ruction
(5 using sphere wave illumina‘ion
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Fig. 2 f(p, p) vs. g curves with p as parameier Fig. 3 Thecretcal curves of I.(p, and I(p).



202 xt ¥ # £:4 6 &

KEIBOR, FEE me>m, BIREN BIRZFEHERHLELRAAHNEHBRE, B35
HTIHRHLEH N (o) 1 I(p) MR, BR L() BREXES,

B 4(a) A1 (0) Sy Hle i H B AMEE T DR HFBEAFXTH RO 28 B R ® A
HIRBEEE R MR, HMENBERTHELREBHIFIERN. BREHEHKREN
BAE ENATEHRAESBFEHRSSBICXNHAHEREAHRS,

et
/- Plane wave . :
= ' Spherical wave

(@) )
Fig.4 Density distribution curves of holograms using sphere wave
(a) and plane wave () illumination
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Fig. 6 Spread of reconstructed images caused by finite aperture of hologram
(a) Ideal image; (b) Real image
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Fig. 7 Holographic optieal sysiems for particulate measurement
using sphere wave illumina:ion
‘a) Recording system; (b) Reconstruction svstem.
1—beam steering set; £—mirror; 3—bsam expandsr; 4-—piohole; F—collimator
6—condenser lems; 7—particulate—carrying crystal; $S—recording medium;
9—obje tive: i1—blocking card; I1-—observation screen
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Fig. 8 Density distribution of reconstructed images of particulate usiny sphere wave
(a) and plane wave (b) illumination
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Study of the holographic optical system using sphere wave

illumination for measurement of particulates
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Abstract

Plane waves are usually used as illumination beams during recording and
reconstruction processes of the holographio technique for the measurement oy
particulates. Their usability, however, is restricted by a low diffraction efficiency of
the hologram and a large error of the measurement. In this paper, we derive the
equations describing recording and reconstruction processes of holograms using sphere
wave illumination and compare the two holographic techniques with respeot of
hologramn modulation, diffraction efficiency and the error of measurement. Analysis
and experiments show that illumination with sphere waves is better than with plane

waves.





