Back to Main Indep 1A Simple perovskite-type oxides 1
No. 1A-16 PbHfQ;, Lead hafnate
M = 433.7)
la A dielectric anomaly associated with a phase transition was observed, and the
possibility of the antiferroelectricity was discussed by Shirane et al. in 1953. 53Shi
b phase i Il I
state (A) P
crystal system orthorhombic rhombohedral cubic
space group Pnam- D32 R3m - DS, or Pm8m-0;  75Der
RX - DS,
o[°C] 163 215
2a  Crystal growth: flux method with PbO. 75Der
3a a=5.8572(5) Ab=11.689(1) Ac=4.0971(4) A at RT. 75Der
b Crystal structure:
Atomic displacement from the cubic perovskite structure:
Axep= 0.211 A Ayp,= 0.023 A Axys = 0.082 A Ay = 0.012 A (with accuracy of
0.006 A); 83Kup
see also 79Zai

Effect of pressure on lattice parameter: Fig. 1A-16-001.

Crystal optical and crystallographic investigations of the first-order phase transitions

have been carried out. 90Bal
4 Thermal expansion: Fig. 1A-16-002.

a=5.854(1) Ac=7.145(2) A (with hexagonal cell dimensions) at 450 K, 75Der

a=4.1354(4) A at 520 K;

see also 84Leo
5a Dielectric constant; Fig. 1A-16-003.

C=9.5-1d K (ceramics). 53Shi

Effect ofp onk: Fig. 1A-16-004.
Phase diagram in regardpoFig. 1A-16-005.

[d@-/dp]p=0 = ~10.0(10)-10° K Pa*, C* =1.1-16° Pa,p, = -12.8-10 Pa,T = 603 K 70Sam

(k = C*/(p—po) at constanT).
b Effect of electric field on dielectric property: Fig. 1A-16-006.

9a Optical absorption: see 83Yak
10a Raman scattering: Fig. 1A-16-007.

Pressure dependence of Raman spectrum: Fig. 1A-16-008.
11  Electrical conductivity: Fig. 1A-16-009.
12 Effect of magnetic field oi®,: see 841lsm
13c Mossbauer effect: Fig. 1A-16-010.

Perturbed/—y angular correlation: Fig. 1A-16-011, Fig. 1A-16-012; see also 73Ein,

73Kly

16  Twin structure: see 90Top
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2 No. 1A-16 PbHfQ, Lead hafnate
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Fig. 1A-16-001 PbHfQs. dry vs. p [94Min].
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Fig. 1A-16-002 PbHfQs. Lattice parameters, ¢, V* vs.

T [53Shi].
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Fig. 1A-16-003 PbHfG; (ceramics)k vs. T [53Shi].
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Fig. 1A-16-004 PbHfQ; (ceramics).k vs. T [70Sag].
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6 No. 1A-16 PbHfQ, Lead hafnate
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Fig. 1A-16-005 PbHfQ;. © vs.p[70Sag].

Landolt-Bérnstein
New Series I11/36A1



Back to Main Indep 1A Simple perovskite-type oxides

550
f =1.5KkHz
500 %
.
. +/:;?4-
{MZ_A_TL:—?—'%"—#
v, XS HE
‘400 -/+/ g :
. Eyias 1105V /m ]
350 : o)
+/+/+ : szs
gyl °
300 /' o P |
SPrE X
/ )
B v Al
250 / ] v 59 .
== -
200
410 415 120 175 130 135 K 440

[ ———

Fig. 1A-16-006 PbHfG;. k. vs. T [86Bal]. ParameteEy;as
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Fig. 1A-16-008 PbHfGs. Avvs. p[94Jay].
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10 No. 1A-16 PbHfQ, Lead hafnate
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Fig. 1A-16-009 PbHfG; (ceramics)o vs. 1T [62Gur].
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Fig. 1A-16-010 PbHfG;. Méssbauer absorption spectrum [73Forfabsorber
velocity, "84t as source.

Landolt-Bdrnstein
New Series I1I/36A1
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Fig. 1A-16-011 PbHfQGs. VAT)/V65 °C) vs.T [73For].
V. electric field gradient. The solid line represents the

EFG calculated from the known lattice parameters by a
lattice-sum calculation.
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Fig. 1A-16-012 PbHfG. wg vs. T [73For]. wy:
interaction frequency.

Landolt-Bdrnstein
New Series I1I/36A1



14 No. 1A-16 PbHfQ, Lead hafnate

References

53Shi  Shirane, G., Pepinsky, R.: Phys. Re¥(1953) 812.

62Gur  Gurevich, V.M.: Thesis of Candidate of Phys.-Math. Sciences, Moskva, 1962, cited in
[69Gur].

69Gur  Gurevich, V.M.: Electroprovodnost’ Segnetoelektrikov, Moskva: Izdatel'stvo Komiteta
Standartov, Mer | Izmeritel'nykh Priboroy pri Sovete Ministrov SSSR, 1969; Electric
Conductivity of Ferroelectrics, Jerusalem: Israel Program for Scientific Translations, 1971.

70Sam Samara, C.A.: Phys. Rev.1B(1970) 3777.

73Ein  Einsiedel, H.V., Rosenblum, S.S.: J. Phy$ @973) L292.

73For  Forker, M., Hammesfahr, A., Lopez-Garcia, A., Wolbeck, B.: Phys. R&(1873) 1039.

73Kly Klyucharev, V.A., Bozhko, V.P., Zakurkin, V.V., Gaidamaka, A.P.: Fiz. Tverd. I®la
(1973) 587; Sov. Phys. Solid State (English Traid&.(1973) 409.

75Der  Dernier, P.D., Remeika, J.P.: Mater. Res. BL0I(1975) 187.

79Zai Zaitsev, S.M., Zhavoronko, G.P., Tatarenko, A.A., Kupryanov, M.F., Filip'ev, V.S., Fesenko,
E.G.: Kristallografiya24 (1979) 826; Sov. Phys. Crystallogr. (English Trart.§J1979)
474,

83Kup Kuprianov, M.F., Zaitsev, S.M., Gagarina, E.S., Fesenko, E.G.: Phase Trans{l®83)
55.

83Yak Yakubovskii, M.A., Zametin, V.l., Rabkin, L.M.: Izv. Akad. Nauk SSSR, Ser.4141983)
742; Bull. Acad. Sci. USSR, Phys. Ser. (English Trad31(1983) 116.

84lsm Ismailzade, I.H., Ismailov, R.M., Alekberov, A.l., Ayubova, N.A., Mehdiyeva, R.Z.:
Ferroelectric$1 (1984) 1.

84Leo  Leontev, N.G., Kolesova, R.V., Eremkin, V.V., Fesenko, O.E., Smotrakov, V.G.:
Kristallografiya29 (1984) 395; Sov. Phys. Crystallogr. (English Trar9.j1984) 238.

86Bal  Balyunis, L.E., Fesenko, O.E., Popov, V.S.: Fiz. Tverd. Z8l@1986) 2837; Sov. Phys.
Solid State (English TransPB (1986) 1588.

90Bal  Balyunis, L.E., Topolov, V.Y, Turik, A.V., Fesenko, O.E.: Kristallograf3fa(1990) 98;
Sov. Phys. Crystallogr. (English Trang5 (1990) 58.

90Top Topolov, V.Y., Balyunis, L.E., Turik, A.V., Fesenko, O.E.: Ferroelecttitd(1990) 41.

94Jay Jayaraman, A., Sharma, S.K., Ming, L.C., Wang, S.Y.: J. Phys. Chem. S®(iti394)
1207.

94Min  Ming, L.C., Jayaraman, A., Shiah, S.R., Kims, Y.H., Manghnani, M.H.: J. Phys. Chem.

Solids55 (1994) 1213,

Landolt-Bérnstein
New Series I11/36A1



