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TETRAVALENT IONS DOPED LITHIUM NIOBATE CRYSTALS
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Abstract: The recent progress of HfQ, and ZrQ, doped LiNbO, crystals was reviewed. LN:Hf crystal has similar optical
damage resistance as LN:Mg, but LN:Zr has much better property than LN:Mg. LN:Fe,Hf and LN:Fe, Hf crystals have
both fast photorefractive response speed and high saturation diffraction efficiency. And the distribution coefficient of Zr0, in
LiNbO, is close to one. These results indicate that the tetravalent ions doped LiNbO, will be the excellent nonlinear optical
crystals.
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Table 1 The photorefractive resistance properties of LN
Zr, LN Hf, and LN.Mg crystals

Properties LN:Mg LN Hf LN Zr
Optical damage resistance { W/cm?) 5 x10°* 5x10° >2x107
Saturation refractive index change 7.8x107%* 8.4x10°% 7.1x1077
Doping threshold (mol% in melt) 4.6 4.0 2.0

*6.5 mol% in melt

%2 LN:Fe,Zr LN:Fe,Hf 5 LN.Fe ¥ LN:Mg,Fe R{&
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Table 2 The photorefraction properties of LN: Fe, Zr,
LN:Fe Hf, LN:Fe, and LN.Mg,Fe crystals

Doping concentrations Photorefractive properties

Sample Fe Mg Hf Ir Nsat Tr N
(wt%) (mol%) (mol%) (mol%) (%) (s) (em/])
LN:Fe 0.01 70 160
IN:Fe, Mg, 0.01 2 0 60
LN:Fe,Mgs 0.01 6 i5 15
LN:Fe, Hf, 0.03 2 68.0 17.2 3.9
LN:Fe, His 0.03 S 55.4 10.7 5.23
LN:Fe,Zr, 0.03 1 25.5 2.2 13.46
LN:Fe,Zr; 0.03 3 32.7 1.8 13.48

2 T

TR F , FEBRE AR B 4] 4
AW, — L EE BF BT LA AR s REE R IE R
HARERPLEIT RS, RIEPOEIT B 4 B —
X, T E, BRI A R R IR R AR

BB, BB 2. Hb B S EREREUHS
HEAT TR KRR E] R SRR S g
A BB RE RS AE A B A9 55 51, Jnnm 37 A (8]
K, GO IR, SR EREE. KEES
ANB R FE YR E SR A B SRRERRE Mk, 7T
DA W4 1o A2 e B2 () R e B S e )
—HHIBIR RN, YRR BER, F BTFH
sabE AL ER AR RO, AT R £ T2 £
LB RT BRI B TUB 4B BR 48 (LN : Fe, Mg)
m AR RTS8 3R B 3 PR, R BB R
HE.

BATEK THYE LR (LN Fe, Hf ) K &5
RIS YRR EE (LN Fe,Zr) fi ik, BT T HOGHT A4
g8, AR R T2 ol oL, YBHER
it BB, AT RT T RR I B A KB , 18 M 57
B [A]H14E LN Fe, Mg, @ fkift— 0404 , M LN - Fe,
Hi, A B A BB W EIT EREE. XFF LN:Fe, Zr
Ak, BAOLITET R LRSS RRE /AT
P& T —f5LA L, {B5E b LN Fe, Mg SRR & — 1%
£, JLE R R A R B 4858 Z{UH 2s, NMBE LN Fe



3 LB RS MM EERE Rk 183

250 T T -~ T
*
2001 1
S 150F .
)
= *
= .
10.0} * =
*
o o ¢
5.0 1 ¥) 1 )] 1 e
0.0 1.0 20 30 4.0 5.0 6.0
Dimol% ZrO,

H1 BHEERERAEREEY ESBREE DHXR
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Fig.2 The relationship between the distribution coefficient C

and doping concentration D of Zr** ions
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