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Study of photorefractive memory using gallium nitride crystals
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Volume holographic memory (VHM) has been expected to be a next-generation optical
data storage system because of its large storage capacity and fast transfer rate. In this
study, we investigated the recording properties in wide band-gap nitride crystals as a new
recording material of VHM. Their recording models revealed in this study play an
important role to develop and improve the recording material in future.
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NDF: Neutral Density Filter PBS: Polarized Beam Splitter
P: Polarizer, M: Mirror, HWP: Half Wave Plate
PD: Photo Detector EOM: Electro-Optic Modulator
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Lot number 1 2
Sample name No.3-3 No.6 No.4 No.7-2
Crystal thickness [mm] 0.35 0.26 0.28 0.39
ITO dimension [cm?] 0.12 0.18 0.12 0.14
Fe conc.(x1024)[cm™] 1.5 4.0* 15* 15*
Resistivity (x10%)[Qcm] 140 220 670 430

* typical value in the same lot, reported by Furukawa Ca., Ltd.
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Sample name No.3-3 No.6 No.4 No.7-2
Fe conc.(x102*)[em™] 1.5 4.0 15 15
Resistivity (x108)[Qcm] 140 220 670 430
45 [PMV]D -1.72 -1.78 -1.76 -1.78
Aoy s [em] 2.5 27 4.6 4.0
I, [cm™] 1.1 0.95 -0.11 02
T, [em] -0.57 -0.38 -1.6 -1.5
Dominant carrier electron | electron hole electron

1) estimated by using the reported value ds; ~ 3 pm/V [K. Shimada, Jpn. J. Appl. Phys. 45 (2006) 358.]
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