Fermi liquid theory

Concept of Landau's Fermi liquid theory

elementary excitations of interacting Fermions are described by almost
independent fermionic quasiparticles

state of Fermi liquid described simply by quasiparticle distribution

Phenomenological Theory by Landau
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Fermi liquid theory
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Fermi liquid theory

E = EO+Z€0 E 571/0 E ‘|'_ Z Zfaa 5’)?,0( )5na(E,)

k klO'O'

cowplings:  foo1 (K, k') = f°(k, k') + 00" f*(k, k')
symmetric antisymmetric
(charge) (spin)

spherical symmetry: f%¢ lAc fc Z f;% Py(cos 0;. i,) Legendre Polynomials

+1
Landau parameters: /dz P(z) Py(z) =

—1
Ff = N(er)f} charge

Ff = N(er)ff spin

20y
204+ 1




Fermi liquid theory - physical properties
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Fermi liquid theory
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Fermi liquid theory - 3He Fermi liquid
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Fermi liquid theory Microscopic considerations

Hamiltonian
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Fermi liquid theory Microscopic considerations

Rayleigh-Schrodinger
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Fermi liquid theory Microscopic considerations
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Fermi liquid theory Microscopic considerations




Fermi liquid theory

Microscopic considerations
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Fermi liquid theory Microscopic considerations
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Fermi liquid theory Microscopic considerations
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Fermi liquid theory Microscopic considerations
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Fermi liquid theory

Microscopic considerations
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Fermi liquid theory

Microscopic considerations
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Fermi liquid theory Microscopic considerations

Landau parameters:
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Microscopic considerations

Fermi liquid theory

Landau parameters:
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Fermi liquid theory Microscopic considerations

%= UN(ep) >0 repulsive interaction

1
F§=1’1{1+'&(1+6(2+ln2)}=ﬁ+ 1.449 4% > 0

2
Fg —ﬁ,{l-l—ﬁ(l—§(I—In2))}=—ﬁ,—0.895'&2<0

2
Ff =@ (Th2 — 1) = 0.514 % > 0
k m* 1 x m* 1 m* 1
= <1 = > 1 =1+3F>1
Ko m1+F03 X0 ml-i—Fg' m +3 1
I " more spin higher
€SS compressible polarizable effective mass
. B

ferromagnetism



Fermi liquid theory Microscopic considerations

distribution function
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Fermi liquid theory

distribution function
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Microscopic considerations
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Fermi liquid theory Microscopic considerations

distribution function
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Fermi liquid theory one-dimensional systems
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Fermi liquid theory

distribution function
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one-dimensional systems
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Fermi liquid theory

one-dimensional systems

distribution function
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Fermi liquid theory one-dimensional systems

Tomonaga-Luttinger liquid

s (T z,) no quasiparticles

.
Fermi liquid behavior disappears

excitations:
collective modes (bosonization of Fermions)
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