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Suppression and Influence of Photovoltaic DC Field on
Volume Hologram
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Abstract A nonuniform photovoltaic field is created in Fe : LiNbQO; during hologram recording exposures.
Experimental results and analysis show the degradation of the volume holograms in the presence of the photovoltaic
field. A sodium chloride solution is used to short-circuit the crystal to improve the stored images quality. 1000
holograms which can be reconstructed with high fidelity have been stored in a common volume of the crystal which
was placed in the sodium chloride solution.
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Fig.1 Schematic illustration of the experimental

arrangements
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Fig. 2 (a) Reconstruction of the first stored hologram just after its storage;

(b) Reconstruction of the first hologram after other 300 holograms were recorded;

(c¢) Reconstruction of the same hologram with the readout beams for picture making an angle of 2X107° rad
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Fig. 3 Crystal was in NaCl solution

(a) Reconstruction of the first stored hologram just after its
storage; (b) Reconstruction of the same hologram after other

300 holograms were recorded
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Fig.4 Reconstruction of latest holograms after

300 holograms are stored
(a) in air where the crystal is;

(b) in NaCl solution where the crystal is

IEFRT 300 fE4 A, RIE 4Ca) BT LR K/
UZE TARESARBRETES.

A i iR B T NaCl I P, R iR )5 — IR 2
EEEE 0.8 s, P ARG 1. 681 s BT 7, 1E
0.216 cm® KA SEARBA AT A7 1000 iE 42 K&, 4n
Bl 5 .



8 XIEM . SR X KA B 2 B8 9 R 5 40 715

(c)

B 5 JET NaCl ¥R+ B BRI A T 1000 fE£ B E
(a),(b), ()43 55 1,100,1000 i 4 & & 9 F- 3L B 4
Fig.5 Reconstructions of the 1*, 100", 1000* holograms (a), (b) and (c), respectively, after 1000 holograms

are stored by an exposure time in NaCl solution where the crystal is
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Fig. 6 When one of the holograms is illuminated,

the photovoltaic DC field on the crystal surface
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Fig.7 Wave vector diagram illustrating the Bragg

condition of volume holograms in photovoltaic media
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