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Abstract We investigate systematically two-color holographic recording properties such as the saturated diffraction
efficiency and recording sensitivity in the near-stoichiometric LiNbO; crystals with different dopants and oxidation-
reduction (O-R) states. In the two-color recording experiment, the volume holographic gratings is recorded by red
light, simultaneously sensitized by violet light. The results show that the saturated diffraction efficiency increases
and later decreases with the increase of the ratio of recording light intensity to sensitizing beam intensity, but the
sensitivity decreases gradually. Higher Th-doping density makes higher diffraction efficiency but lower sensitivity
when the Mn-doping density keeps the same. Crystal doping with Mn makes higher sensitivity but lower diffraction
efficiency when the Th-doping density keeps the same. The saturated diffraction efficiency and recording sensitivity
of the reduction crystal are higher than those of the oxidation crystal. The saturated diffraction efficiency and
sensitivity depend on the ratio of recording light intensity to sensitizing beam intensity, the doping concentration and
the O-R state. An optimization may be obtained by further modifying these conditions appropriately.
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Table 1 Basic parameters of crystals

) Doping
Crystal d /mm O/R
concentration /107°

SLLN1 Mn50 2.00 As-grown
SLLN2 Tb100,Mn50 2.00 As-grown
SLLN3 Th200,Mn50 2.00 As-grown
SLLN4 Th100 3.18 As-grown
SLLN5 Tbh200 4.15 Oxidized
SLLN6 Tbh200 4.20 Reduced

X4 B AL SO A 1 s . — R
YNy 20 mW ) He-Ne 06 (633 nm) , i@ 1 S i)
S IF SR ASE %, F 1/ 2 3 e % oK F
i A% 5 » 28 73 S B2 70 SO R AR AH A5 Y W O 28
VTR S R A 0 i A b S G R AT T
PRRK e R — A2 S AR ROE A8 K i
405 nm By SOEHEATHL Bk LR 73 5 1094
3206 50 70 W ZEW A BE AT T AL & R

S1 HWP

S1,52,S3: shutters; M2
M1,M2,M3: mirrors;
BS: beam splitter;
HWP: half-wave plate
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Fig. 1 Schematic of the experimental arrangement
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Fig. 2 (a) Saturated diffraction efficiency »'"*

and (b) sensitivity versus ratio of recording intensity to sensitivity

intensity for the same Mn-doping density and different Th-doping densities
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Fig. 3 (a) Saturated diffraction efficiency 7]1'2 and (b) sensitivity versus ratio of recording intensity to sensitivity

intensity for the same Th-doping d

ensity and different Mn-doping densities
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Fig. 4 (a) Saturated diffraction efficiency 7'

? and (b) sensitivity of the oxidation/reduction crystals

versus the ratio of recording intensity to sensitivity intensity
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