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Abstract Congruent LiNbO, single crystals and LiNbO, : Mg single crystals, having high
resistance to optical damage, doped with MgO to the levels of 2.0, 5.0 and 7.0 mol% were
grown successfully by CZ method and optical damage of each crystal was measured by compen-
sation method. With doping level reaching about 5 mol%, there was an abrupt change in the
features of optical absorption edge and OH™ absorption band. From these data, we confirmed
indirectly the threshold in MgO doping level. When the MgO doping amount reaches about 5
mol% in the melt, Mg?* occupies Nb site and becomes Mgw", resulting in the sharp increase of



optical damage resistance. The optical damage resistance of LiNbO; : Mg was improved more
than three times when MgQO amount in the melt reaches 5 mol%.
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Fig. 1. Schematic diagram of CZ system.
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Table 1
Compositions of crystals grown in the pres-
ent study
sample Li/Nb MgO
{mol %, (mol %,
in melt) in melt)
No. 1 48.6/51.4 0.0
No. 2 48.6/51.4 2.0
No. 3 48.6/51.4 5.0
No. 4 48.6/514 7.0
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Fig. 2. Block diagram of the set- up for opti-

cal damage measurement.

A Hel Fol ANRE EHT Folt =4
o] ek WYL Ao AP
3 A% Afole) 7to] 4577} HA At
A e A7 AR FAEo] Wsh
o2 XA o)AbG Ajole] YAraw g}
o AR HeldRe AN Aol A%
Ash AN Fo gAe) At B =
Aoz 5718 gRelch RS F
ek Fo| HAARE BARE T AT

@ 3] polarizere} F20 2 ¥o} & an-

alyzer® E3sld ] a3o] Ar)e=d), 94t
= o] wje) BAIR} L Ed4 odojxl

t}. Zo] analyzer® £33 79 A7E ra-

diometer2 ZA s}t o)9} e uiyo g
FHT A4re) Wsee ok A 2ol
zdgci12).

4¢ = *2% A(n.-n,) L

A BAAE o] &3t HAa 4
HF24& Wi d(n-n)E c}.
o714 A= gAaE 2Ast:= ®wEFBol T
o)z, not nq= A7 AR o]l
Hak EAgelw, L& o] T34 Az
FA o]t

kb wEs é Qe BEPe =27
&= Tob AA)| BEAato] MR A] YEE
3t7] $}# neutral den51ty filterE o]&8}od
AAtZ o] A7 2 uW AEE Ze

r‘_,

crystallographic
axis (c—axis)

analyzer polarizer

(c—axis)

incident light 4 plane

Fig. 3. Relative direction between crystallog-
raphic axis and polarization.

AHE-ElGT). A8 FEAdE doA 39
A 71E beam splitters o]-&3led B3k A
717F HeE 243 F, 247127} 30 cmE|
E BEFAZ2E A8t #E A7 0.7 mm
A2 A&3leom Fe] ZARAZE shut-
ter2 A3} 2RO Mo AFEE ¢
I 7R do) MRS ZAMA FEAS do
7ok, B Ao Me FEAE dodr] 4
#H 15 mW, & 39 W/cm’e] M 7|2 He-Ne
HolAFE Alge ZAAFoH, F4
LiNbOst= #&ate] AlBtnz 202 zHF e
2, LiNbO; : Mg+ 30 742 3002 5
&t A

W3} A] 719 A
LiNbO; % LiNbO; : Mg @Z24E 44 A1A
2o HeES 539}, Fig 4
v AAE A9 ZAA gt Apzle]w,
Fig. 5= z2t7te] AR g F4 1 mme
Aol Apzlld] o] H¥ ZAA FHEs}



Fig. 4. Photographs of grown crystals. (a) No. 1, (b) No. 2, (¢) No. 3 and (d) No. 4.
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Fig. 5. Photographs of wafers for each crys-
tal.

(a) (b)
Fig. 6. Back reflection Laue pattern of (00-1) plane. (a) No. 1 and (b) No. 3.
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Table 2
Comparison of grown crystals
A 214 2] AoEx QAL A3 A A2 7 AR 7] o]
vk o] HL(C) (mm/h) 4% (rpm) (mm) (mm)
No. 1 (00-1) 1268 ~1271 3.0~40 12 18 40
No. 2 (00-1) 1270 ~1274 3.0~35 12 22 30
No. 3 {00-1) 1271 ~1274 25~35 12 20 23
No. 4 {00-1) 1268 ~1271 25~3.0 12 20 25
7 A H ey 23 A7 A A
No. 1 flat round clear no crack 3-fold
No. 2 flat round clear no crack 3-fold
No. 3 flat round clear no crack 3-fold
No. 4 flat round clear no crack 3-fold
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Table 3

Compositional variations of Mg” in LiNbO; : Mg crystals

Doping Composition (mol% )
level Liquid ( melt) Solid ( crystal)
Initial Final Top Bottom
2 mol% 2.00 1.919 245 2.34
5 mol% 5.00 4908 5.66 5.45
7 mol% 7.00 7.024 6.84 6.88
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