Journal of Korean Association of Crystal Growth
Vol. 5, No. 3 (1995) 233-239

A &g gydl A& La,sMO; (M=Nb, Ta)
433 42 2 w4 54

2=XM3F, Mitsuru ltoh*, =4S
AR 7)) 2T}, o), 702-701
*EAZdNE TIAT AT, 2 7350} 226, B

Crystal growth and dielectric properties of La:MOQO;
(M= Nb, Ta) by infrared floating zone method

Jeong Ho Sohn, Mitsuru Itoh®* and Sang Hee Cho

Department of Inorganic Materials Engineering, Kyungpook National University, Taegu

702- 701, Korea

* Research Laboratory of Engineering Materials, Tokyo Institute of Technology 4259 Nagatsuta,
Midori- ku, Yokohama 226, Japan

o La,sNbOs9} La,;Ta0:9] oy dAAS A4Ad g e= Azt A-#e
Fo] A EAo) uwlx gk disle] zA}FgItt. Weissenberg ¥ Precession A}%lof] 4]
La,sTa0; A& 2] AAL tetragonale]w, AAlALE a=x=0.397, b=~ 0.397, ¢ = 0.7759]c}.
Holade 2/3La’t o] &o] FFAE|R 9 o]l 7| Aoz F535%r).

ofd 0

Abstract La,;sNbO; and La,;sTa0O; large single crystal was prepared by the infrared float-
ing zone method and their crystal structure and dielectric properties were investigated from
the viewpoint of A-site vacancy. In La,;;TaO; crystal, the crystal symmetry and approxi-
mate lattice constants was tetragonal and = 0.397, b= 0.397 and ¢=0.775 from the
nonextinction and the reciprocal lattice point length seen on Weissenberg and Precession
photographs. The jump of some 2/3La*" ions leads to increase the moving paths due to
the generation of new vacancies at middle empty sites and thus this result is confirmed to

provoke the dielectric anomaly .
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Fig. 1. Crystal structure of La,,; MO, (M=
Nb or Ta).
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Fig. 2. Schematic illustration of infrared

zone - melting apparatus.
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Fig. 3. As-grown boule of (a) La;,sNbO;
and (b) La,,sTa0; single crystals.
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Fig. 4. Black-reflection Laue X-ray photo-

graph of a cleaved surface ((001) plane) of

(a) La;/sNbO; and (b) La,,;Ta0; single crys-
tals.
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Fig. 5. Schematic zero layer (hk)) Weis-
senberg photograph for La,,;Ta0..
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Fig. 6. Precession photographs of the double
perovskite - type La,yTaO, taken at room
temperature. The (hQk) zone of the tetrago-
nal type. The insetred quadraangles show
the unit areas for the sublattice structures.
Note that the extra reflections are observed

along the c*-axis at 1/2.
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Fig. 7. Comparison of temperature depen-
dence of dielectric constants for La,;NbO;
and La,,;Ta0; single crystals in the parallel
(a(b) -axis) and perpendicular (c-axis) di-

rection.
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Table 1
Lattice energy and site potential for A-site
order-and disorder - perovskite A*" B0,

compounds*

order disorder
perovskites perovskites

Lattice energy - 5368 - 4981

(kcal-mol™ ")

Potential(A ")
Ay -3.38 -0.86
A, s -0.71 - 0.86
B -3.32 -3.70
o) 1.96 1.78
0(2) 2.22 1.78
0(3) 2.25 1.78

*The value of lattice parameter is 3.92A

for the perovskite unit cell.
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