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Formacao de momentos magnéticos
localizados em metais

Modelo de impureza unica de Anderson
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Formacao de momentos magnéticos
localizados em metais

b) Limite atomico (/. =0): impureza desacoplada da
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Condicao para formacao de momento magnético
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Formacao de momentos magnéticos
localizados em metais

b) Limite atdmico (7, =0): impureza desacoplada da

banda.
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A teoria de campo médio
(P. W. Anderson, Phys. Rev. 124, 41 (1961))
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Diagrama de fases de campo médio para o
Modelo de Impureza de Anderson
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Transicao de fase em dimensao 0 ?!

* Assolucoes de Anderson representam uma quebra espontanea
de simetria em um modelo efetivamente 0D, o que € proibido
por teoremas gerais.

* Flutuacoes além do campo médio deve restaurar a simetria
guebrada.

» Essas flutuacdes representam transicoes de uma solucao para a
outra:
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Transformacao de Schrieffer-Wolff
(J. R. Schrieffer and P. A. Wolff, Phys. Rev. 149, 491 (1966))
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O modelo de Kondo
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Resistivity

Minimo na resistividade devido a impurezas magnéticas
(J. Kondo, Prog. Theoret. Phys. 32, 37 (1964))
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Figuras tiradas de “The Kondo problem to heavy fermions”, A. C. Hewson, Cambridge



Resistividade: espalhamento Kondo

Temperatura Kondo
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Figure 9.24 Temperature dependence of the impurity resistivity of Fe in
Cu, Au, . alloys normalized to a Kondo temperature Ty, The full line is
a fit to the Hamann result (3.12) with S = 0.77 (Loram, Whall & Ford,
1970).
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Resistividade: espalhamento Kondo
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Figure 9.24 Temperature dependence of the impurity resistivity of Fe in
Cu, Au, . alloys normalized to a Kondo temperature Ty, The full line is

a fit to the Hamann result (3.12) with S = 0.77 (Loram, Whall & Ford,
1970).



Susceptibilidade magnética: “blindagem” do spin

Temperatura Kondo
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prd

T ~ Dexp

Susceptibilidade magnética cresce a
medida que T diminui e satura em 7=0.

2T
NT,

Figure 7.12 Plots of the exact results for ximp(?) versus 227/NT}, for
N =2,3,4,5,6,7,8 (Rajan, 1983).



Susceptibilidade magnética

1

1.5
1.5}

| Vb YeCudl - , . \
\ ' \ A susceptibilidade é proporcional a

'\ densidade de impurezas.

» As measured
* Corrected

%‘ /x o %Ol
N
T =04
_ —— = 8'3
.-“""-0--.._..__ X = U,
(0.0 BRstssmsrmams oy :7”—"'“_'““::,‘\ x = (.9
0 100 200 300 % = 0.99

T (K)
Figure 9.15 Experimental results for the susceptibility as a function of tem-

perature for Y'b,_.Y,CuAl for various values of z. The inset shows the
T = () susceptibility as a function of z (Mattens, 1980).
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Figure 9.12 The specific heat as a function of temperature for various ap-
plied magnetic fields for the § = 1/2 s-d model fitted to experimental
data (Bader et al, 1975) for Ce impurities in LaAl, (Rajan, Lowenstein &
Andrei, 1982).



