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Fig. 1. Experimental setup. Recording media is LiNbOj;. A
movement of the Ulexite is shown in the inset.
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PBS, polarizing beam splitter; M, mirror; SLM, spatial
light modulator; L, lens.
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(b) Fiber bundle

Fig. 2. (a) Ulexite and (b) Fiber bundle are random pattern generation element. The surface of the device is
measured by (a) and the same (b) magnification. Speckle pattern of (a) is much finer than that of (b).

Fig. 3. Readout images of 100 multiplex recorded with the
Ulexite.
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Fig. 4. Compensation processing of image evolution.
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Fig. 5. Bit error rate calculation result.
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Fig. 7. Test on image reproducibility by resetted the fiber
bundle.
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Fig. 8. Experimental results for application of Ulexite as a security key.
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Abstract: A holographic optical memory is possible to have a large capacity and a higher transfer rate, and have
been researched actively as the next generation memory. Moreover, it is expected as a safer information record
method because the reproduction of encrypted three-dimensionally hologram information becomes difficult. As for
the safety of the recorded information, that of the key for the information to reproduce is also important. Our
research team has thus far examined the simple and compact fiber bundle-based recording system by random
patterns of phase and polarization of reference beam and has experimentally confirmed effectiveness. In addition,
it is difficult for this system to produce quite the same random reference patterns. Therefore, we think that the
hologram recorded by this technique is suitable for the application to security. Then, a fieldstone Ulexite (chemistry:
NaCaB50o9 - 8H20) is introduced as a device to produce random reference patterns, making use of its similar
structure to a fiber bundle, and presented here as an important key to transmit information. As Ulexite is a natural
mineral resource, in addition portable and irreproducible, it can be used as a safe key to a recording and reading
appliance.

In this paper, Ulexite was used for random multiplexing for 100 images. We confirmed BER evolution of
reproduced images, then repeatable nature of recording images by Ulexite reset. We were convinced that fieldstones

could be used as the security in the recording images and readout images.

Key words: Volume holographic multiplexing method, random reference patterns, fieldstone, Ulexite, image evolution.



