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Abstract In this paper the effects of scattering noise on input images for holographic storage in photorefractive
lithium niobate crystals have been investigated in detail by means of measurements of loss of signal-to-noise ratio
(LSNR). A variety of lithium niobate crystal samples with different dopants, different doping concentrations,
different annealing after growth, and used for different recording geometries are studied. More attention has been
paid to the characteristics of scattering noise resulting from object beams. The experimental results show that the
effect of scattering noise in oxidized crystals is less significant than that in reduced or as-grown crystals. Comparing

with transmission and 90° recording geometries, reflection geometry is less subject to the effect of scattering noise.
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Fig.1 Optical setup of the experiment
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Table 1 Variation of LSNR with different dopants

Dopant Crystal ID Illumination | LSNR
/wt, =% rysta time/min /dB
0. 06 BCR 9.1
Fe, O; 0.08 BBR 10 9.8
0.1 BAR 11.5
Fe, O; 0.03 HN17 7.7
0.03,
Fe; O3 ,CeO HN11 11.5
s ae 6 mol. -% 25
0.03,
Fe, O3 ,Zn0) HN13 2.9
G on 6 mol. -%
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Table 2 Influence of scattering noise induced by an

object beam in crystals with different retreatments

Dopant Treatment Crystal | Illumination | LSNR
pan TR D | time/min | /dB
As grown | HN17 7.7
FeOs I MReduced | HNIS 25 9.9
eauce .
0. 03 wt.- %)
Oxidized | HN16 4.3
Fe; O, As grown | BBR 9.8
10
(0.08 wt.-%)| Oxidized | BBR-1 6.3
Fe, Oy As grown | BN1 1.7
(0. 03 wt.-%) 25
ZnO
(6 mol-%) | Reduced | BN1-1 5.3
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Fig. 2 Influence of fanning noise on the image fidelity

in three crystals with different retreatments
(a) as grown (HN17);
(b) oxidized (HN16); (¢) reduced (HN15)
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Table 3 Influence of fanning noise on the image fidelity in

different recording geometries

Crystal ID Recording Illumination LSNR
geometry time/min /dB

BN1 Reflection —1.5
BN1-T Transmission 5 8.1
BN1-S 90-degree 11.8
HN13 Reflection o5 2.9
HN13T Transmission 7.2
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Table 4 Comparison of scattering noise induced by an object beam and a reference beam

Illuminati LSNR/dB
Dopant Treatment Crystal ID flmmat_l on - /
time/min Object beam Reference beam
As grown HNI13 2.9 0.1
Fez ()3 (O. 03 wt. '%)
Reduced HN15 25 9.9 1
ZnO (6 mol. -%) Oxidized HN16 4.3 0.2
As grown BBR 9.8 0.8
Fe, 0; (0. 08 wt. -%) —— 10
Oxidized BBR-1 6.3 0.2
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