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Dielectric properties of A4-site defect perovskite La,;NbQO; single crystal
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Abstract After the specimen of A-site defect perovskite La,;NbO; single crystal was manufactured, the dielectric
properties were studied between the temperature range of 10 and 800 K. The dielectric anomaly appeared at 50 K and
650 K, and, at about 650 K, the thermal hysteresis of dielectric constant was shown. The ac-conductivity of bulk showed
the lowest activation energy of 0.43 eV at 560~690 K. Based on the results, it is assumed that the dielectric anomaly at
50K and 650 K was due to the antiparallel shift of Nb’-ion and the rearrangement of La’"-ion, respectively.
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Fig. 1. Comparison of crystal structure in (a) ideal perovskite and (b) A-site defect perovskite of La,;NbO,.
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Fig. 2. Temperature dependence of dielectric constant and loss
in La,;NbO; single crystal at various frequencies upon heating.
The inset clearly reveals these at cryogenic temperatures.

g = UERA et

SA(100K olsh) FHolM= Fadet fasd
(tand)2] ©]’d(dielectric anomaly) &3S st 4= 9l
AchFig. 19] Ash). 80K F-Zelx Fa7t Sk

2 ] Hulvlela Lt 02807 ZFY o
Bl AS B F ded oA dskE AREA
(relaxor ferroelectrics)®] xlo]dat ¢~ FAFSH FE
o]t}[18]. Salak S[16} La,;NbO; Al2k=] A]Hol| thsh
FAL Foo] fHold L BEeH, Nb''-o]
22] antiparallel(FAF ¥FF-273) Heloll 7191gk Ao
2 Btk FA(100K ©13h) Fdel gk 9]
AT A} vl fHlold A A dAlstaL
S ¢ ANl B Ao wad Al tig
T Fo] M oR 15-30 A EA UERdTh
© 2 perovskite SFEANA AR Fol29]
719} &Fol> AAMu|EL antiparallel HYE TAYA|
= 24gk dEA AtH19]. La,;NbO= antiparallel
S WA 047t FEeith ddEn 2 ol
ig. 1o YR ZAT z=5F2 La 5 335 ol
A MR Wzol B e AA FEE skl 9
Huk ojugl 42k o]0 ZA Ladt 3ol A%
FeogAM 2 F& A= u Fokd Zlo)7]

b FA Lol LNO2| f3o)4e] Nb''-ol29]

xo
=
ox

=
2

X7
JL:"U

o ot i B N o 1o o
b=

600
g 400 | Le sttt e 500 K
Q s ¥ ® e
%) . .
c o .
S . ‘e
g ... .-'O-S.ZGK ..c
g 200 ":'...- 'c.°. '.'
556 K
625K
0 1 § T 1 1 Loy
0 200 400 600 800 1000

Resistance/kQ

Fig. 3. Complex impedance diagrams of La,;NbO; single
crystal with various heating temperatures.
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Fig. 4. Arrhenius plots of the ac conductivity for bulk in
La, ;NbO; single crystal.
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Fig. 5. Thermal hysteresis of dielectric constant and loss in
La,;NbO, single crystal at 54 kHz.
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