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Abstract Nb doped strontium titanate single crystals were grown by the floating zone meth-
od. The doping amount of Nb,O; was 0.2 wt%. Those crystals were grown in air and N, atmo-
sphere and the growth rate was 5 mm/hr and rotation speed of upper and lower shaft was 30
rpm. The shapes of melt - feed rod interface depending on sintering temperatures were observed.
In air atmosphere, the flow rate of air was 1.5 £ /min and in N, atmosphere, that of N, gas was
0.5 ¢ /min. As grown crystals were analysed by XRD, Laue back - reflection and chemical etch-
ing. After annealing in N, atmosphere, resistivities of crystals were measured and the

activation energies of each samples were calculated.
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Fig. 1. Powder preparation process.
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Fig. 2. As-grown crystals. (a) air atmo-
sphere ¢ 7 mm, L 15 mm and (b) N, atmo-
sphere ¢ 6 mm, L 17 mm.
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Fig. 3. Melt-feed rod interface shapes de-

pend on sintering temperatures.
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Fig. 4. XRD patterns of grown crystals. (a)
grown in air and (b) grown in N; atmo-

sphere.
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Fig. 5. Laue back-reflection pattern of

grown crystals . [111] direction.
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Fig. 6. Etch pit patterns. (a) periphery re-

gion and (b) core region.
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Fig. 7. Electrical conductivities depend on

annealing temperatures {(grown in air).

2
0
o
2L '\>:\
L e S
L — S |
A e Aj ‘\‘ /
€ 8
=}
° 10
5 2} —=—900°C
14 f —e— 1000°C
16 F —a— 1100°C
a8l J

-20
0.0010 0.0012 0.0014 0.0016 0.0018 0.0020 00022 00024 0.0026
1T (K

Fig. 8. Electrical conductivities depend on
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Table 1

Activation energies depend on growth atmosphere and annealing temperatures

Annealing temp.

E. (growth atmosphere)

E. (air atmosphere)

E. (N, atmosphere)

900°C 0.46 eV
1000 0.23 eV
1100°C

0.13 eV (100 ~ 250°C)

0.29 eV
0.21 eV
0.77 eV (250 ~ 600°C)

0.78 eV (250 ~ 600°C)

6/6, = exp(- E/RT)
&, In(o/0o) = -EJ/RT (1)

o]7]4] R Boltzman A<, T Alex,
E.x activation energyeo|t}.

AxE9 710 A% AAAH A
900°C ol ] annealing®}t 7 $-o]= activation
energy E.= 0.29 eVolglom 1000°C oA
annealingdl A1H& E.7} 0.21 eVojgirh.
1100°Col 4] annealinggdt A)HL 250 ~ 600
TY 2EFA Y E.&= 077 eV s
el

AirE$1718 kel A S AAARY] A5
900°Col 4 annelaingdt A]# ¢} activation
energy+ 0.46 eV, 1000°C 9] 4] - annealing &t
Al R 9] activation energy E,= 0.23 eVo]gl
t}. 1100°CoNA] annealingdt ZAAAHE
100 ~ 250°C 2] =77 el A= E, gte] 0.13
eV, 250 ~600°Ce =774 E= 0.78 eV
£ Jehodct. Table 1o AR 279} an-
nealing &= mE ZAHAH} activation
energy E, & Q°F&tgirh.
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