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Abstract: The steady-state nonvolatile two-step, two-color holographic recording performance with continuous-wave lights
for LINbO, :Fe: Mn was studied theoretically based on the two-center model. By comparing all of the different electron
transfer processes between the deep-trap centers (Mn®>*/Mn’* ) and the shallow-trap centers ( Fe’*/Fe’* ), our resulis
show that the direct electron exchange between the Mn>* /Mn®* and the Fe’* /Fe’* levels due to the tunneling effect domi-
nates the amplitude of total space charge field under different experimental conditions in LiNbQO, ;Fe:Mn. This direct elec-

tron transfer process also plays a key role in the two-step, two-color holography performance of the crystal.
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Table 1 Units and values of all quantities involved in the theoretical analysis of the two-step, two-color holographic record-

ing in the LiNbO, :Fe:Mn
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Fig.1 Dependences of (a) |Eg |, (b)1E, | and (c) |E,| on I with I, set to be 1.0 x 10° W/m” for different electron
transfer processes in a LINbO, : Fe: Mn crystal.
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Fig.2 Dependences of |E, | on different experimental condi-
tion for different electron transfer processes in a LiNbO, ; Fe;

Mn crystal
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