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simple cubic lattice, nearest neighbor exchange J .
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IT- RPA for disordered systems.
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ITT-V Semiconductors: GaMnAs and GaMnN

A- Introduction.

1- GaMnAs is one of the most studied material and exhibits relatively
high T, : xy,=5% , T,=110 Kand x,,=7.5% , T,=175 K.

2- GaMnN is more controversial: some pretends to observe

paramagnetism and other ferromagnetism with very high Curie
femperature.

» In ITI-V materials the substitution of Ga 3 by Mn ?* introduce
simultaneously a localized spin S=5/2 and an itinerant carrier
(hole) in the valence band or impurity band.

= The exchange between impurities is of « generalized RKKY-

type » (polarization of the gas of carrier + effects of
resonances,).
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Effective problem with:
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IV- Conclusions.

*The SC-LRPA is reliable to study ferromagnetism in
disordered systems.

*The detailed study of GaMnAs has provided a very good
agreement with the experimental results (before and after
annealing) and shows that ab-initio TB-LMTO are reliable.

*The theory is gernera/and can be applied to various systems
(d° ferromagnetism, manganites, double perovskites,....)

‘Without any change one can include the effects of
correlations and inhomogeneities in the disorder.

*From CPU point of view the SC-LRPA calculations which agree
with Monte-Carlo are at least 3 orders of magnitude faster.

‘Under study: magnetic excitations, magnetizations as a
function of temperature,...

* The study of the V-Jpd model/ is in progress, it should allow
to provide a coherent picture of ferromagnetism in DMS.



