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Correlations versus Binary Disorder
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Ferromagnetism of localized vs itinerant moments
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Routes to FM in one-band Hubbard (DMFT)
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FCC FM in one-band Hubbard (DMFT)
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FM in binary alloy itinerant electrons

Hubbard Hamiltonian with binary local disorder
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where € is random variable with bimodal PDF

P(e) = 6 (w%) +(1—2)8 (e_%)

Physical observables averaged arithmetically

(- das= [ deP-)

Disorder strength: § = (1 — z)A



Alloy Band Splitting
Binary alloy disorder (alloys A; . B, e.g Fe;_,.Co,)
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Curie temperature in binary alloy correlated systems
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Is there an alloy band splitting at U > 07
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Why is Curie temperature enhanced?
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Magnetization and Curie-Weiss law
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Mott-Hubbard metal-insulator transition
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Correlated alloy insulators

e alloy Mott insulator

e alloy charge transfer insulator
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Periodic Anderson model (DMFT)

Non-interacting itinerant electrons hybrydize with localized interacting ones
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Ferromagnetism stable away from half-filling
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Optimal FM when local moment maximized
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Periodic Anderson model with alloy disorder

Local disorder on lattice sites:
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with
P(y;) = 26(y; — y°) + (1 — 2)8(y; — yo — AY)

where y; = €5, 5f, and AY = A¢ A/
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c-electron disorder
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Disorder strength: §¥Y = x(1 — x)AY



Periodic Anderson model with alloy disorder at U =0

Different splitting scheme, e.g. c-electron disorder
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FM in Periodic Anderson model with alloy disorder
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Kondo insulator in PAM with alloy disorder
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FM in PAM with
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Conclusions

e Binary alloy disorder leads to interesting effects in correlated electron systems

e Enhancement of T,

e Correlated insulators at non-integer densities

Collaboration

o Walter Hofstetter - Frankfurt, Germany
e Martin Ulmke - FGAN - FKIE, Wachtberg, Germany
e Dieter Vollhardt - Augsburg University, Germany

e Unjong Yu - Augsburg University, Germany



