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Fig. 5. Resistance-heated crystal pulling furnace.
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Table 1

Impurities in Nb,Os

ImpUrities Contents(%)

Ta105‘ ) <0.0l
Fe,0s 0.002
510, 0.00%

Aésay minim. 99.99

Table 2

Impurities in LizCOz -

Impurities Contents (%)
Nay0 0.003%
Ka0 £ 0.005

S02”  0.02
Fe,03 0.0005
c1” 0.001

Assay minim. 99.7




26
e TN~ 0t DE | E,0, & e LeeT 190, 300,
(000, 3000, [0000 ppat Bt hoz_tz e %ob
o M0, 5B U < 100, 1000, 10000 ppm o 21 A
LeooTAfERoto EFWR LI, AAT AL 1T
WL, e - 700}&%/@* 2t REIc T Tz 20 ppm@
RO, /8 5 T 3. | |
g4 LY rh"(Qb‘/ml) = %@*ﬁ%ﬂ} 209X, B
i CAE e AT A B O 0 IuEpA s | A8l
S el LN CcBto I E®MEIEET 3, A
e 200Ch TER S BhEEC T IEBRBFINGE &
B L Ts 5 2004, ¢ B3R E1THDS . BRADE B
EHs EEIRALHRT 3 LB RO BE A
AT 305, BEETYBRRMEK (L% 0BE
£Y BT SCHEOBEICERNE RS . FEHEHE TS
L@ R BT e DT A3 £ T3 R E @43
LML ERT s, RBDEEBREN TIEE LI D)

i
0}

EWS WEMRE L TOU3ERDUI, 9B :;

B

ﬁi@]—%ﬁ‘@ﬁ?%l:%%’(u\ %j”i..s tiﬁ@ﬁ‘gé%g@



IV nT L 33 Y :51&7)‘%\ &3 LAREE SR RIS
REGSNREICHRETS 0T REREE FER
. ‘Qdﬂzf?.’)g‘ o \“09931 L@Y@ & 'Z’ d)mgﬁ“giﬂ%i‘ 2,—;4({‘0),“; 3
f.‘élé s

-

«—PULLING PROGRAM START

COOLING PROGRAM STOP

|
A |
i
I
i
L !
= a
- | .
i \COOUNG
+ PROGRAM
' START

MELTING
TEMPERATURE

5¢C

TEMPERATURE —>

Fig. 6. Temperature control in the seeding.



28

EENFTOED S b T ﬁ‘f’&ﬁt TEE:3 & >E%
T8 s e 5. Bl EE RIS T 3 . 3] b R IE e
Ll o< oTr 72 RBEETY. H&
A LY RO Vs RR AL Tt 5B E
CULTBl @S, EE3LEERBT 3L s om
e, 55017 E - ZFi2F3 ubdh3 f%f‘?’) D BE
@ﬁiﬂ"% TESOIMEMNITITRES X>TH 3. B
BEEDEE) ph 1 D1k, S —B0AS 12T
> IR AP S B3 S LN TE S BB 5H
RS RBEBAT 3 REm D > e

DY S8 EDFRELH Y3 NBDL B LD D
ﬁéﬁ7oﬁﬁmﬁwﬁgnﬁﬁk%ﬁf*5%v
Ei@?JVFizbétwgt%nszﬂb47{
LAERS TU3. FEEREPTT LELY f O
.@@ﬁ5;ﬁﬁﬁﬁmyéﬁuéﬁgztﬁfﬁ
9T, T WE RIS GREMENE 1T T iﬁ’ﬁ@@vo.
XMESNE, I ®) © 1mh o TE 551237@”)t
2o 2 BpA AR LT 0 B3 P 2 yid BY R (ridge)



Fig. 7. Growing crystal.
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Fig. 10. Laue pattern (c-axis).
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Fig: 11. Multi domain structure.




Fig. 12. Scattering by

the domain boundaries.
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Fig. %5. Refractive-index changes without masking.
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Phase difference and polarization
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Table 10

Spontaneous polarization of electrooptic crystalé

Spontaneous

Crystals polarization (c/a)
L1Nb0, 0.5

LiTa0, 0.048

BNN 0.026

SBN 0.04

BaTiO 0.03%
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Fig.fi0-Projection on (0001) of Nb-O framework: left-hand diagram gives lower half of unit ccll, right-hand diagram upper haif.
Origin at upper left-hund corner. Heights of atoms marked in units of ¢/12. Small black circles, Nb; open circles, O; double
. circles, O coinciding in projection, For cach octahedron, cdges of upper face arc drawn in, those of lower face omitted. For

labels p and ¢, see text. (a) Ideal hexagonal packing (w=0). (b) Intermediate value of 4. (¢) Perovskite structure (u=3). (These
diagrams have been drawn with constant g, instead of constant octahedron size. In all, v=0.)
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Fig. 7 Projection on (1120) (whose trace is parallel to A’A” in
Fig.mo of octahedra whose centres lie on triad axis through
origin. Small black circles, and hatched circles, represent
‘geometrical centres of octahedra occupied by Nb and Li
respectively; open circles, O; double-circles, O’s coinciding

in projection. Full lines, edges of Nb octahedra (nearer side

only shown); dashed lines, outlines of Li octahedra and emp-
ty octahedra. (a) Ideal hexagonal packing (u=0). (b) Inter-
mediate value of u. (¢) Perovskite structure (#=3). Diagrams
drawn with constant a; v=0).
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Fig. 77. LiNbO3 crystals grown by Kyropoulos method.
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