H20% 57 B M ot Vol. A20, No. 7
19934 7 B CHINESE JOURNAL OF LASERS July, 1993

RF2BR—AMEFERFEHHE
it 454

CHEMKEDME A, KEF 130023) (PEEER K FRILF, £F 130022)
I K ik

GRS E, KF 130024) (FHITEFBe A, KF 130032)

About a basic theory problem of holography
ZHENG Shuzi

(Physics Department, Jilin University, Changchun 130023)
ZOU Zhenshu

(Changchun Institute of Optics and Fine Mechanics, Academia Sinica, Changchun 130022)
WANG Cheng
(Physics Department, Northeast Normal University , Changchun 130024)

YUE Jueshen

(Physics Department, Jilin Normal Institute, Changchun 130032)

Abstract  Several reconstruction methods of the Franhofer hologram in theory has
been analyzed. It shows that the Fraunhofer hologram is not equal to the Fourier hologram,
and the difference between the two image planes is given. The theory is in good agrement
with the experiment. Some conclusions different from some papers are presented.
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(a) The usually recording arrangment of the Fraunhofer hologram. The subject § (xe.yn) is on the ringht surface of the lens;

() The reconstructed arrangment of the Fraunhofer hologram. The reconstructed wave is the plane wave which is on the direction of
the axis. The hologram is on the right surface of the lens;

() The reconstructed arrangment of the Fraunhofer hologram. The source of light is on the distance away from the lens;

{4} The reconstructed wave is the conjugated wave of the refrence wave;

(e) Another recording arrangment of Fraunhofer hologram. » is the subject distance. g is the image distance;

(S} The reconstructed wave is the same as reference wave
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Fig. 2 The recording arrangment of the Fraunhofer hologram. L' is the lens
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Fig. 3 The reconstructed hologram, when p —» co Fig. 4 The reconstructed hologtam, when cc > p > f
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Fig. 5 The reconstructed halogram, when p = f, Fig. 6 The reconstructed hologram, when f > p > f/2
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Fig. 9 The recording arrangment is Fig. 5, the Fig. 10 It is the same as Fig. 14, butu < f
reconstructed arrangment is Fig. 6 and « > f ,

where u is the subject distance
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1. tos e soine as L, 1, Fig. 12 1t is the same as Fig. 14, but # = fand ¢ is the
butu = f,& = It plane wave along axis
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Fig. 13
(a) The Fourier hologram. the imaging plane is on the focal plane;
(h) The Fraunhofer hologram. the imaging plane is on the 2 plane
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