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Optical Erasure Characteristic of Batch Thermal Fixing for
Photorefractive Multiplexing Holograms

JIANG Zhu-qing, TAO Shi-quan, YUAN Wei, LIU Guo-qing, DING Xiao-hong

(College of Applied Sciences, Beijing University of Technology, Beijing 100022, China)

Abstract The batch thermal fixing scheme for multiplexed holograms is investigated. The dynamic behaviors of
both electrons and ions in the case of light illumination and elevated temperature are theoretically analyzed, and
hereby the optical erasure effect of subsequent recording light on ion-compensated electronic gratings is presented.
The inter-batch optical erasure time constant, rr, is theoretically introduced, to evaluate the optical erasure to
electronic gratings compensated by ions. The special experiment for measuring the parameter zr is designed and
performed. The experimental result shows that inter-batch optical erasure time constant, 7z, is much longer than
intra-batch optical erasure time constant, zz, which agrees well with the theoretical prediction. Owing to the
difference between zr and 7z , the batch thermal fixing is an effective technique to achieve nonvolatile high-capability
holographic storage.
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Table 1 Peak diffraction powers of holographic gratings recorded in 5§ batches

Batch number Hologram 1 Hologram 2 Hologram 3 Hologram 4 Hologram 5
The first batch m =104.0
The second batch Apgl = 3.3 7 =101.0
The third batch Agi = 2.1 Agp = 2.5 7 =110.0
The fourth batch A1ff =2.6 Aq% =2.5 Aqé =2.8 7 =102.0
The fifth batch Avﬁ =1.9 Avﬁ =2.3 A17§ = 2.6 Aql =3.2 7 =95.1
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Fig. 1 A fitting curve of inter-batch optical erasure time

constant for the crystal HNS4
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