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Abstract Lithium niobate single crystals with various [Li]/[Nb] ratios were grown by

the Czochralski method from melts having compositions varing between 48.6~58.0 mol%

Li,O. A vapor transport equilibration technique has been used to improve the homogeneity
and adjust the [Li]/[Nb] ratio in small LiNbQ; single crystals grown by the Czochralski

method. When equilibrated with a Li-rich powder (65 mol%Li;0), containing a mixture of

LiNbO; and LisNbQ, crystals of nearly stoichiometric composition can be obtained. This

was established by studying the composition dependence of the following properties;

lineshape, intensity and linewidth for the electron paramagnetic resonance (EPR) of Fe*,

energy of the fundamental absorption edge and OH~ absorption spectra.
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Fig. 1. Phase diagram for the Li,O-Nb,O;

system.
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Table 1
The crystals used in the present study
Samples [Li]/[Nb] (melt) Samples
Congruent 0.945 as-grown, VTE
Stoichiometric (melt) 1.000 as-grown, VTE
Li-rich (melt) 1.202 as-grown, VTE
1.381 (58 mol%Li,0) as-grown
Congruent+6 wt.%K,0 0.945 as-grown, VTE
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Fig. 2. Low field EPR lines of Fe3" in
LiNbO; crystals of various compositions
for B | ¢ and microfrequency v =9.70 GHz

at room temperature.

Fig. 3. The lineshape of the allowed tran-
sition -3/2~-1/2 at B|c.
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Fig. 4. The absorption spectra of various
as-grown LiNbO,; crystals in the absorp-

tion edge region at room temperature.
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Fig. 5. The absorption spectra of various
VTE LiNbO, crystals in the absorption

edge region at room temperature.
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Fig. 6. The OH- absorption spectra mea-

sured at room temperature In as-grown

and VTE LiNbO; crystals grown from dif-

ferent melt compositions.
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absorption spectrum for the congruent

LiNbO; crystal (VTE) using the Gaussian

or Lorentzian lineshape function.
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Table 2
The decomposition of the absorption spec-
tra using the Gaussian or Lorentzian

lineshape function

Samples Peak point Intensity
(cm™) (arb.unit)
Congruent 3465.9 11.653
(as-grown) 34699 37.429
3480.9 43.177
3490.0 27.939
3499.0 17.773
58 mol%Li,0 3466.0 7.387
(as-grown) 3479 5.056
3479.6 5.760
3490.1 2.396
Congruent 3465.2 19.315
(VTE) 3470.2 10.228
3479.3 4.811
Stoichiometric  3465.1 13.131
(melt) (VTE) 34799 5.188
3480.1 3.528
Li-rich (melt) 3466.0 9.363
(VTE) 34705 3.331
3480.3 8.003
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