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Em 3D modelo de elétron livre funciona muito bem
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As interacdes elétron-elétron sdo importantes.
Por qué, se sdo depreciadas, o modelo ainda funciona?
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Lev Landau (1957)

“Um sistema de interacoes
Suficientemente fracas. Pode
Ser modelado como um sistema
'Nao interagente mas de
quase-particulas.”



Aproximacao RPA. Criacdo par
elétron-buraco

In (q.iq, )-space this is an algebraic equation with the solution
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Plasmons
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Ocorrem oscilagdes para Re(e) aprox zero
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Landau Damping
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Método semi-clasico de Landau

Considerando uma distribuicdo de Fermi de ndo equilibrio
mas que conserva a quantidade total de particulas.
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Tempo de vida medio

A transicdo pode-se modelar por a regra de ouro de Fermi
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Funcao de Green renormalizada
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GHk,w) = — & — LR (k,w)

Ak, w) = —2ImGR(k,w) ~ 27 Z5(w — &)

Alk,w) = Ag(k, w) + A'(k,w)
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Possiveis candidatos

Figure 1: Atomic arrangement of self-organized gold chains on Ge(001).
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Figure 1: Atomic arrangement of self-ocrganized gold chains on Ge{001}).




Carbon nanotubes

g Luttinger-liquid behaviour

in carbon nanotubes

Marc Bockrath®, David H. Cobden*, Jia Lu*,

Andrew G. Rinzlert, Richard E. Smalleyt, Leon Balents:
X & Paul L. McEuen*

* Department of Physics, University of California and Materials Sciences Division,
Lawrence Berkeley National Laboratory, Berkeley, Califarnio 84720, USA

T Center for Nonoseale Science and Tecmology, Rice Quaetuen Tstirute amid
Department af Cheneistey and Pliysics, MS- 100, Rice University, PO Box 892,
Howston, Texas 77251, UsA

% Institure for Theoretical Physics, University of California, Saeta Barbar,
L'ﬂﬂﬁ'.'n'?rr}? 31 06-4030, LTSA

Electron transport in conductors is usually well described by
Fermi-liguid theory, which assumes that the energy states of the
electrons near the Fermi level Ep are not qualitatively altered by
Coulomb interactions. In one-dimensional systems, however,
even weak Coulomb interactions cause strong perturbations.
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As excitacOes sao sempre coletivas.
Um operador de particula (nica nado faz
sentido

pr() = ) eligq

k=0

prle) = ZCLJquq
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Consideracdes
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Linearizacao
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Construcdo do hamiltoniano -
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[Ho, pr(q)] = —rqurp(q)

Ho= "5 3" lpn(~)pr(a) + pr()pr(~0)

q=>0

Hii = ﬁ > Valpr(@) + pL(9)(pr(=q) + pL(—q))
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“Bosonizacdo”
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Fazendo uma transformacao de Bogoliunov
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Formulacdo no espaco real
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Separacao Carga-espin

s 22K > lprs(—9)prs(0) + pLs(9)pLs(—9)]
g=>0,s
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Com a transformacao

P=PLE P T =PL P
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= Z pr(—@)pr(q) + pr(@Q)pL(—q) + or(—q)or(q) + or(q)oL(—
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= Z [(pr(9) + pL(2))(PR(=9)PL(—9)]
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