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OPTIMIZED WANNIER FUNCTIONS FOR HUBBARD CHAIN
WITH VARIABLE-RANGE HOPPING
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One-dimensional Hubbard model (Hubbard chain) with a variable-range hopping is de-
scribed within the extended Hubbard model. The Gutzwiller-ansatz approximation is
used to determine the optimized single-particle (Wannier) wave functions in the corre-
lated state. Hopping integral up to the third neighbors is taken into account and the
result is compared with those for the in¯nite-range hopping limit. Ground state energy
of the system is calculated with that making use of the rigorous Lieb-Wu solution with
the optimized wave functions [1]. The evolution of the properties as a function of inter-
atomic distance is carried out.
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