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GROUND STATES OF THE SPIN-ONE-HALF
FALICOV-KIMBALL MODEL WITH HUND COUPLING IN TWO

DIMENSIONS

H. ·Cen·carikov¶a, P. Farka·sovsk¶y, N. Toma·sovi·cov¶a and M. ·Zonda

Institute of Experimental Physics, Slovak Academy of Sciences
Watsonov¶a 47, 040 01 Ko·sice, Slovakia

The spin-one-half Falicov-Kimball model with spin-dependent on-site interaction be-
tween localized (f) and itinerant (d) electrons is studied by small-cluster exact-diago-
nalization calculations and a well-controlled approximative method in two dimensions.
The results obtained are used to categorize the ground-state con¯gurations according to
common features (charge and spin ordering) for all f and d electron concentrations (nf
and nd) on ¯nite square lattices. It is shown that only a few con¯guration types form
the basic structure of the charge phase diagram in the nf ¡ nd plane. In particular, the
largest regions of stability correspond to the phase segregated con¯gurations, the axial
striped con¯gurations and con¯gurations that can be considered as mixtures of chess-
board con¯gurations and the full (empty) lattice. Since the magnetic phase diagram is
much richer than the charge phase diagram, the magnetic superstructures are examined
only at selected values of f and d electron concentrations.
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