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Landau theory

b
F(P,T) = a(T - T.)P*+—P*—EP
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Nobel Prize in Physics 1962

‘for pioneering theories for condensed matter, especially liquid helium”
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>~ See discussion of Landau theory

b
F(P,T) = a(T — T.)P*+—P*—EP
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Perovskite structure ABXs

> BaTi03
~ Cubic

> Five-atom basis

- Centrosymmetric

» Course A

» See structure model in 3D
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Perovskite structure ABXs

> BaTi03
~ Cubic

> Five-atom basis

- Centrosymmetric

» Course A
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Goldschmidt tolerance factor for ABX; perovskite

» See Problem 3

\/5(’”13 + %)
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Goldschmidt tolerance factor for BaTiOs perovskite

ra = rgo+ = 1.75 A

FB — I’Ti4+ — 0.751&

ry = 7o~ = 1.21 A

& 2+l"2_
f=—28"  OF 107

\/E(I”Ti4+ + 1"02—)
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Perovskite structure ABO;

~ BaTiO3
a=b<c - Tetragonal
o = ﬂ =y = 0()° > Flve-atom basis

 Non-centrosymmetric




Perovskite structure ABO;

cubic tetragonal
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Perovskite structure ABO;

cubic tetragonal
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Phase diagram of BaTiOs

rhombohedral orthorhombic tetragonal cubic
a=>b=c a;éb;éc Cl=b§éC a=b=c
a=pf=y#90° a=pf=y=090 a=pf=y=90° a=p=y=90

(111) distortion (110) distortion (100) distortion
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Merz, Physical Review 76, 1221 (1949)
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Merz, Physical Review 76, 1221 (1949)
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Experimental data for BaTiOs

doped BaTiO3 pure BaTiO3
8000 :T..
K" 6000 .i .'.
4000 g ..',
2000 ) i e ° oo
ol - :
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Ferroelectricity

- Ferroelectricity: spontaneous polarisation that can be reversed by electric field

25






