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Real-time Beam Exposure Time Control of Holographic Data Storage

Cho-Lok HanT Nakyeong Kim', HeeChan Song Sung Yong Lim"™
Hyunseok Yang , No-Cheol Park™" and Young-Pil Park™

20104 9o 8 H:2010H 9”& 15 AMAI2tZ; 2010 9¥ 17 HXEHY)

Abstract

Holographic data storage system is one of next generation high density optical memories. Thereby storing
multiple data pages using multiplexing method in one spot, we can achieve high store density and fast access
time. However, for uniform writing, we must control exposure time properly by the change of writing material
characteristics. Many studies have been investigated about exposure time scheduling. However, once it is
decided, we cannot change the scheduled time. Therefore, it is hard to obtain uniform data intensity. In this
study, we propose exposure time control method using additional red beam as the monitoring signal. Through
reconstructed red beam intensity in real time, we can adjust exposure time by the writing condition change. We
construct compensation method mathematically and verify the feasibility of proposed method through the
experiments.
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Fig. 2 Experimental set-up
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Fig. 3 Reading beam intensity : expose green beam in

equal time to each page
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Fig. 4 Reading beam intensity : expose green beam in

equal red beam intensity
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Table 1 Normalized diffraction efficiency
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Normalized diffraction Diffraction
Angle efficiency efficiency ratio
[deg] Without With n,
compensation | compensation n,
0 1 1 1
0.5 0.67 1.23 1.84
1 0.7 1.64 2.34
1.5 0.4 1.5 3.75
2 0.32 1.44 4.5
2.5 0.26 1.23 4.73
3 0.27 1.06 3.89
3.5 0.26 1.09 419
4 0.19 1.09 5.74
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