. Properties of Steichiometric LiTals

. [Stoichiometric] |[Congruent]
Properties LiTaO3 (SLT) | LiTaO3 (CLT)
Crystal system Trigonal
Space group R3c
Curie temperture : T_(°C) data T.(°C) 690

T c — c 695 (MgO-doped)
[Li2O]:[Ta20s] mol ratio )
(estimated from Tc) 49.95:50.05
) Cq (nm) 0.51509

Lattice parameters
a, (nm) 1.3773

Absorption edge? data (nm) 270
n, (nm) 2.1770 (@633nm)

Refractive index3 data
ng (Nm) 2.1745 (@633nm)

Birefringence ng-ny(nm) -0.0025 (@633nm)

. r31(pm/V) 8.4 (@633nm)
Li E
inear EO constants 133(pm/V) 30.5 (@633nm)
Non-linear optical data d31(pm/V) 0.85
5 .

constants®(Based on CLT figures) d33(pm/V) 13.8

E-field for domain switch E, (KV/mm) <17 approx.1/13 of CLT

(coercive field)

ity 7 W/(m-K) 8.78 approx.2 times CLT
Thermal conductivity data 8.43 (MgO-doped) .
i 8 approx.200 times

ggtoatorefractlve damage threshold MW/cm2@532nm 2 pp oLT
ppm/cm <100

GRIIRA ® data @3.6%%%?2 CW| ~50 (MgO-doped) <1/3 of CLT
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@ Curie termperature

Table 1. Curic  temperaires ol the  undoped  and  MgO t[}_j_ and
[-mol%a)-doped SLT crystals, CLT crystal and ceramics of known [Lil/[1u]

ratio.
Sample Curie temperature, 75 [C]
SLT 688
MeO 0.5 mol% SLT 694
MgO [ mol% SLT 695
CLT 604
Ceramics (Li/Ta=49.9/50.1) 686
Ceramics (Li/Ta=50/50) 694
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Fig. 5. (a) Transmittance speetrum of congruent and stoichiometric LiTa0y crystals, Reprinted from J. Cryst. Growth, 116, K. Kitamura et
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al, 327, © (1992), with permission from Elsevier Science. (b) of cong L and i ic LiNB()y crystals
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@ Non-linear optical constant

Wavelength [jim]

Table 10, Absolute Magnitudes of S d-Order Nonli Optical Coefficients (pm/V)*
Wavelength (Method of M )
0.532 pm
Crystal dy 1313 pm (SHG) 1064 am (SHG)  0.852 pm (SHG)  DFG  PF 0488 um (PF)
Congruent LiNbO, 19.5 252 25.7
dyy 32 46 4.8 43 43 48
1% MgO:LiNbO, dy 203 249 275
dy; 32 46 48
5%MgO:LiNbO, dy 203 25.0 28.4
dy 3.4 44 49 49
LiTa0, dy 10.7 138 15.1
dy 0.85
KNBO, dy 16.1 196 22.3
dy 9.2 108 110
dyy 125
KTP dyy 11 146 16.6
dyy 37
dy 22
dyy 26 3.7 39
dag 14 19 19
KDP dag 0.39
Guartz dy, 0.30
“The shown aro the fand ] for SHG and the pamp wavelongths for DFG and PF,




@ Thermal conductivity
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@ Photorefractive damage threshold
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Figure 3. Photorefractive damage threshold behavior as a function of the MgO
concentration in LiNbO, and LiTaO, crystals.
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Figure 2. Green induced infrared absorption (GRIIRA) versus MgO concentration in
LiNbO, and LiTa0, crystals.



