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The so-called Verwey transition in 
Fe3O4 [Nature 144 (1939) 327].
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The Clausius-
Mosotti equation 
gives (R is the molar 
refractivity and V is 
the molar volume:)

∞=ε
Metals have:

P. P. Edwards and M. J. Sienko, Acc. Chem. Res. 15 (1982) 87-93
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In a band theory of metals, systems with free 
electrons remain metallic no matter what the 
separation between the atoms (or no matter 
how low the density of electrons). 

However, as the density of electrons, n, 
decreases, the screening of charges also 
decreases.

Thomas-Fermi:
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This gives the Mott criterion: 

25.0*3/1 ≅Hc an
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Examples:
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The Hubbard model and the Zaanen-Sawatzky-Allen  [Phys. Rev. Lett. 55 (1985) 
418] phase diagram.

Mott-Hubbard: 
2V4+O2

2- V5+O2
2- +  V3+O2

2-
Charge-Transfer:
Cu2+O2- Cu1+O1-
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Arima, Tokura, and Torrance, Phys. Rev. B. 48
(1993) 17006.

LaMO3 perovskites: Band gaps from optical 
measurements.
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Baum, Yang, Zewail, Science 318 (2007) 788.
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Basov and coworkers, Science 318 (2007) 1750.
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