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Localization by frustration: From magnons to electrons
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For antiferromagnetic spin systems as well as for Hubbard electrons on various frustrated
lattices a class of exact eigenstates can be constructed. Such eigenstates can be found,
e.g., for the 1D sawtooth chain, the 2D kagomé and checkerboard, and the 3D pyrochlore
lattices. The exact many-particle eigenstates consist of independent magnons/electrons
localized on finite areas of the lattice. Important structural elements of the relevant sys-
tems are triangles being attached to polygons or lines. Then the magnons/electrons can
be trapped on these polygons/lines. For electrons the scenario of localized eigenstates
is related to the so-called flat-band ferromagnetism.

The correlated systems having localized eigenstates exhibit a highly degenerate ground-
state manifold at the saturation field hg,: (at a characteristic value of the chemical
potential pg) for magnons (electrons). The degeneracy grows exponentially with the
system size and leads to a finite residual entropy. By mapping the localized magnon
(electron) degrees of freedom onto a hard-core lattice gas one may find explicit analytical
expressions for the low-temperature thermodynamics in the vicinity of hgqt (o). Though
the scenario of localized eigenstates is similar for spin and electron systems, the different
statistics of spins and electrons leads to different construction rules for the localized
eigenstates and, as a result, to a different hard-core lattice gas description.

13.4 cm

Subject category :
2. Quantum and Classical Spin Systems

Presentation mode :
oral

Corresponding author :
J. Richter

Address for correspondence :
Institut fiir Theoretische Physik, Universitdat Magdeburg,
P.O. Box 4120, D-39016 Magdeburg, Germany

Email address :
Johannes.Richter@Physik.Uni-Magdeburg.DE



