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Fig. 2 Photographs of the speckle fields of image-carrying bundles ( A) and ( C)
(a) and (c) correspond to (A) and (C) directly projected on the sereen: (a') corresponds to (A) through
converging lens; (ao), (co) and (a0) are amplified ones of the central area of (a) ~ (¢) and (a') respec-
tively
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Fig. 4 Measurement of hologram optical fiber diffrac—= Fig. 5 Curves of the diffraction efficiencies of the
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. Hologram grating. 2. converging lens. 3. Photo—
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Table 1. Comparison of resolution

image-carrying bundle image plane hologram usual hologram
single core line line line
resolution resolution resolution
diameter | unit |width unit | width unit | width
(line pair/mm) (line pair/mm) (line pair/mm)

(pm) {(pum) {(pm) (pm)
(A) 14 |[N3 19| 14.1 35.4 N3 17 15.9 31.5 N38& 26.7 18.7
(B) 18 |N3 15/ 17.8 28. 1 N3 13 20.0 25.0 N3 7| 28.3 17.7
(C) 28 |N37 | 28.3 17.7 N36 | 30.0 16. 7 N35|31.7 15.7
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Fig. 6 Lieh path diagram of optical

fiber image plane hologram
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Fig. 7 Reconstructed image photographs of optical fiber image plane holograms

(a)~ (b) and {c) correspond to {A)+ (B) and (C) respeectively
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Effect of Single Fiber Core Diameter of Image-Carrying
Optical Fiber Bundle on Optical Fiber Image Plane Hologram

Yu Zhu Song Wei He Guangyu Man Defa

( Laser Institute, H arbin University of Science and Technology, H arbin 150080)
{ Received 23 June 1996; revised 16 December 1996)

Abstract With optical fiber image plane hologram, the hologram of higher
diffraction efficiency can be obtained and larger object image can be reconstruct—
ed. The influence of the single fiber core diameter size of image-carrying optical
fiber bundle on the outlet optical field under the excitation of coherent light is
analyzed. The different effects of low -order modes and high-order modes in the
outlet optical field on hologram are discussed. On the basis of above, it is sug-
gested and verified experimently that the diffraction efficiency and resolution of
optical fiber image plane hologram can be improved by decreasing the single fiber
core diameter and increasing the number of the single fiber of image-carrying
bundle.

Key words image-carrying optical fiber bundle, image plane hologram,

diffraction efficiency, resolution.



