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Fermi liquid, polarized Fermi liquid, ferromagnetic Fermi liquid

Spin waves in ferromagnetic Fermi liquid - Abrikosov & Dzyaloshinskii 1958
Transverse spin diffusion in polarized Fermi liquid

Dispersion with dissipation

Quantum field theory approach - Dzyaloshinskii & Kondratenko 1976
Quantum field theory approach - imaginary self energy part

Conclusion: The intrinsic instability in a Fermi liquid with spontaneous
magnetization



Fermi liquid
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Magnetic polarization and the order parameter
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Paramagnetic Fermi liquid under external field k=0, w=w =yH,

Silin 1957

Ferromagnetic Fermi liquid H, =0, T=0, tx1/T2=00, wxvg?Mk?/ec? Abrikosov & Dzyaloshinskii, 1959

C.Herring, 1966 : "For a ferromagnetic metal..

.. If the spin of quasiparticle at Fermi surface is reversed, the

corresponding quasiparticle state will no longer be closed to the Fermi surface, and it will have a finite, rather
than an inifinitesimal, decay rate.”
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Stoner
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Transverse spin-diffusion in polarized liquid
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Spin wave dispersion in Fermi liquid ¢ = wy, + (D" - iD’)kz
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Stoner liquid is unstable
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Quantum field theory approach
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Spin wave dispersion
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Conclusion

In polarized Fermi liquid transverse spin waves dispersion law
w=wy + (D" —iD)k*

derived by means kinetic equation and field theoretical methods is

characterized by the finite attenuation at T=0.

The spin wave spectrum in a ferromagnetic Fermi liquid proves to be
unstable demonstrating difficulty of applying a Fermi liquid description to
itinerant ferromagnetism.

In ferromagnetic metals the two-moment approximation does not work.
The quasiparticle interaction should be expanded not by the Legendre
polynomials £, = fi*IT' + [fo® + f1"(kk')|66"

but by the eigen functions of the irreducible representation of the point
crystal symmetry group taking into account spin-orbital interaction.

Example: crystal with cylindrical (hexagonal) symmetry:
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