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Fig. 4 Schematic illustration of the experimetnal Fig. 5 Normalized diffraction efficiency 1 versus
arrangements. PBS:  polarizing beam the reference beam's offset angle 8. CR:
splitter;  CR: erystal; M: mirror; L: was used. For the spherical reference
lens: P: pin hole: PM: power meter beam, I, = - 136

Fig. 6 Comparison between the readout of the planar recording reference wave and that of the
spherical wave. CRi was used. (a) was the original input image. (b) was read out by the

planar reference heam and (¢} by the spherical reference beam (D: = - 41)
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Diffraction Properties of Volume Hologram
with Spherical Reference Waves

L1 Xiaochun He Qingsheng Wu Minxian Yan Yingbai Jin Guofan
(Department of Precision Instruments, Tsinghua University, Beijing 100084)
(Received 6 April 1997; revised 8 July 1997)

Abstract We investigate the relative diffraction efficiency of a volume hologram
where a spherical wave is used as the reference beam. Through theoretical analy—
sis we find that the cross-talk performance of a volume hologram with a spherical
reference wave is somew hat better than that with a planar reference wave. T his
phenomenon is explained and demonstrated. After comparing the readout images
by a spherical reference wave with those by a planar reference wave, we also
verify that a spherical reference wave is of little effects on the readout image
quality. These features imply not so rigorous requirements on the parallelism of
the reference beam in a volume holographic memory. In addition, a phenomenal
analytical expression to approximately calculate the relative diffraction efficiency
of a volume hologram with a spherical reference beam is presented.

Key words volume holography, angular selectivity, cross-talk.



