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Random Phase approximation: Gell Mann Brueckner Sawada  
1958-59. Inverse susceptibility as a function of r_s

l =r_s/6.03

Curve from SS 
Phys Rev B17, 
385(1978).

RPA predicts PM 
metal for rs ~ 18!
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A “strong ferromagnet” has 
essentially filled majority 
band and partially filled 
minority band. (Ni, FeCo
alloys)

A “weak ferromagnet” has 
partially filled majority as well 
as minority band. ( Fe, Co)



Definitions:
Paramagnet weak ferrom. strong ferrom.      
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Half metallic alloy with full 
polarisation:
Examples: 
ferromagnetic oxide CrO2 and some 
intermetallic compounds (Heusler-
alloys) PtMnSb, NiMnSb, Co2MnAl, 
Co2MnSb.
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LDA Local Density Functional theory and its applications in 
Magnetism: Numerical procedure based on  the Kohn Sham 
scheme and the  Hohenberg Kohn variational principle





LDA and the 
Transition metals.

Phys Rev B53, 
9776 (96)



Arrott Noakes: Ni 
(1967 PRL)



Na Cl structure of MO, where M= transition metal.

Note the M surrounded by  O octahedra.



Example of e.g. overlap of Cu 
d levels with oxygen p levels

Example of t_2g overlap with 
oxygen p levels


