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Non-additive

We measure a macroscopic property of a
capacitor. We want to know something about
what the molecules are doing. If the material
is inhomogeneous - then the spectra can be
changed or distorted. In general we do not
have additivity

ε̃comp 6= φ1ε̃1 + (1− φ1)ε̃2

Maxwell-Wagner effects should be considered
in for all composite materials.
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though none of the substances of which it is made ex-
hibit these phenomena when alone.
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Sometimes it is forgotten





An insulating layer and a conducting layer
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General layered system
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An insulating layer and a conducting layer
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Insulating layer and relaxing layer
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An insulating layer and layer with several relaxations
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Spheres dispersed in a matrix
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Insulating matrix relaxing filler

ε1

ε2

ε1

ε2ε̃1 = ε1 (constant)

ε̃2 = ε∞ + ∆εD
1+iωτD

+ ∆εCD

(1+iωτCD)β

-2 0 2

log
10

( )

-2

-1

0

lo
g

1
0

(
) comp

Add

φ2 = 0.2 (4)



Insulating filler relaxing matrix
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Insulating filler relaxing matrix
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Take home summary

Large effect when insulation covers the plates
Large effect with conducting filler
Large effect with large amplitude of dielectric loss



Crystallization of n-butanol
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MW-analysis of n-butanol crystallization

Microscopic interpretations
Polyamorphism: R. Kurita and H. Tanaka, J. Phys.: Con-
dens. Matter 17, L293 (2005)
Breaking of hydrogen bond structure in isopropanol:
A. Sanz et al., Phys. Rev. Lett. 93, 015503 (2004)
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Crystallization of glycerol
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Aborted crystallization of glycerol
Yuan et al. J. Chem. Phys.
136, 041102 (2012)
Möbius et al. J. Phys.
Chem. B 114, 22, 7439
(2010)
Zondervan et al. PNAS July
31, 2007. 104 (31) 12628
(2007)
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Take home summary

Dielectrics is a powerful tool for crystallization studies
– but be aware of Maxwell-Wagner Effects

Thank you for your attention


