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Interpretacao fisica da Funcao de Green
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Funcao espectral de um liguido de Fermi
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Importancia do limite termodinamico
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A auto-energia de liquidos de Fermi
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Medidas do tamanho da superficie
de Fermi por oscilacoes quanticas

Efeito de Haas-van Alphen: pequenas oscilacdes da

magnetizacao como funcao do campo magnético.

* As frequéncias como funcdo de 1/B sdo
medidas das areas extremas da superficie de
Fermi.

* A dependéncia com a temperatura da a massa
efetiva.

e Também resistividade (Shubnikov-de Haas)



Medidas do tamanho da superficie
de Fermi por oscilacoes quanticas
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Fig. 5. (a) Pressure dependence of the dHVA frequency in CeRhlns and
(b) field angle dependence of the dHVA frequency in CeColns [7].

R. Settai et al., J. Magn. Magn. Mat. 310, 541 (2007)



Quase-particulas ou nao?
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FIG. 79. Low-temperature spectra from overdoped (OD), op-
timally doped (OP), and underdoped (UD) Bi2212 along (0,0)-
(7). Right panel: spectral function for an electron-phonon
coupled system in the Debye model at T=0; X'(w) and
Y"(w) are shown in the inset, where the dashed line indicates
the maximum phonon energy. From Lanzara et al., 2001.

Rev. Mod. Phys. 75, 473 (2003)
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FIG. 3 (color). (a) EDCs (triangles) and Lorentzian fits (blue
lines) at different temperatures (offset for clarity) for three
emission angles each. (b) Summary of EDC fitting results
showing full-width 2Im3 versus peak position. The shaded
region indicates where peak full widths are sharper than their
energy, which should be considered quasiparticle-like. (c) Raw
EDC:s from the laser (red circles) and 52 eV synchrotron source
(black triangles) measured at the same k value.

Laser ARPES: Phys. Rev. Lett. 96, 017005 (2006)



Liguidos de Luttinger (1D)

Em 1D, a teoria dos liquidos de Fermi nao é valida:

 Espaco de fase diferente (superficie de Fermi
sao pontos).

* Funcoes de Green nao tém polos simples, mas
pontos de ramificacao no plano ® complexo.

 Nao ha quase-particulas estaveis.

* Separacao de spin e carga: “holons” e “spinons”
sao as excitacoes estaveis.



Liguidos de Luttinger (1D)
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Liguidos de Luttinger (1D)
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FIGURE 2. Spectral functions of a Luttinger liquid. The three signals represent the holon, the
spinon, and the shadow bands (left to right). Left panel: weak/short-range interactions, a = 1/8
(K, =1/2). Right panel: strong/long-range interactions, a = 1.5 (K, = 1/8).

Johannes Voit, AIP Conference Proceedings 544, 309 (2000)



