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Experimental Study of Non-volatile Holographic Storage of Doubly- and
Triply-doped Lithium Niobate Crystals
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XU Liang-ying
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Abstract  Four lithium niobate crystals doped with Cu: CeE-Mn: Cu: CeE-Mn: Fef—and Mn: Fe: MgE-which are processed under
two different oxidation/reduction conditionsE-have been studied experimentally for non-volatile holographic storage with ultraviolet
and red light. The non-volatile holographic storage in LiNbO; : Cu: Ce and LiNbO;: Cu: Ce: Mn crystals is realized. The results
show that higher oxidized crystals may realize non-volatile holographic storage. The persistent diffraction efficiency of non-volatile
holographic storage of LiNbO; : Cu: Ce crystal is the largest on the premise of high signal-to-noise.
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Table 1 Composition of four differently doped LiNbOj; crystals with different oxidation/reductiorE”"O/RECstate

Crystals Composition Dopant in starting melt O/R state

#1 0
LiNbO; : Cu: Ce 0.011% CuO£-0.085% Ce,05

#2 R

#3 . (0]

wa LiNbO; : Mn: Cu: Ce 0.011% CuO£-0.085% Ce,0;£-0.007% MnO R

#5 . (0]
LiNbO; : Mn: Fe 0.01% MnO£-0.15% Fe,0,

#6 R

#7 . (0]

s LiNbO; : Mn: Fe: Mg 0.01% MnO£-0.15% Fe,0,£-1.3% MgO R
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Fig.1 Experimental arrangement of holographic storage
in doped LiNbO; crystals
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Table 2 Dynamics scattering effect of eight crystals during
recording holograph with extraordinarily polarized light

Crystals Composition Scattering

#6 LiNbO; : Mn: Fe Strong

#5 LiNbO; : Mn: Fe Secondary

#2 LiNbO; : Cu: Ce Weak

#4 LiNbO; : Mn: Cu: Ce Weak

#8 LiNbO; : Mn: Fe: Mg Weak

#1 LiNbO; : Cu: Ce Not observable
#3 LiNbO; : Mn: Cu: Ce Not observable
#7 LiNbO; : Mn: Fe: Mg Not observable
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Fig.3 Recording and fixing curves for differently doped LiNbO; crystals

£7af0# 1 and #2855 hEO# 3 and # 485 c£O# 5 and # 685 dEO# 7 and # 8. Open and Solid circle curves correspond to the

oxidized and reduced crystals
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