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It is well known that the characteristics of the CuO2 planes are essential for 

understanding the unconventional superconductivity and the anomalous transport behavior of 
the normal state in cuprate superconductors. Continuous efforts have been devoted to the 
study of effects of substitution for Cu, which are of great importance for understanding the 
role of Cu in high-Tc superconductivity. The bulk samples of GdBa2Cu3-xVxO7-x with 
0.0<x<0.3 have been prepared by the solid-state reaction technique. The structures of the bulk 
samples have been verified by XRD and iodometric titration. The transition temperature 
decreases considerably with vanadium concentration to Tc=26.4K for x=0.3. The host sample 
is in the orthorhombic phase, but by increasing the V content the structure approaches the 
tetragonal phase, and for x= 0.3 it is nearly tetragonal. The normal state resistivity has been 
measured in the range of 10-300K by ac four-probe technique, and has been studied in 
Coulomb gap (CG), two dimensional variable range hopping (2D-VRH), and three 
dimensional variable range hopping (3D-VRH) regimes, which CG and 2D-VRH have good 
agreements with our samples. The localization length is calculated in 2D-VRH, which shows 
a decrease with doping, and for x=0.15 it decreases significantly. Based on our preparation 
conditions, V is likely to remain as V4+ in the compound, and because of the high tendency 
of the V4+ for achieving the octahedral structure, it appears that vanadium enters the chains, 
which accounts for the observed changes in the crystal structure and superconducting 
properties. 
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A competition between the localization of the charge carriers due to Jahn-Teller 
distortions and the energy gain due to their delocalization in doped manganites and related 
magnetic oxides is analyzed based on a Kondo-lattice type model [1, 2]. The resulting 
effective Hamiltonian is, in fact, a generalization of the Falicov-Kimball model. We find that 
the number of itinerant charge carriers can be significantly lower than that implied by the 
doping level x. The phase diagram of the model in the T plane is constructed. The system 
exhibits magnetic ordered (antiferromagnetic, ferromagnetic, or canted) states as well the 
paramagnetic states with zero and nonzero density of the itinerant electrons. It is shown that a 
phase-separation is favorable in energy for a wide doping range. The characteristic size of 
inhomogeneities in a phase-separated state is of the order of several lattice constants.  

We also analyzed the two-band Hubbard model in the limit of strong on-site Coulomb 
repulsion [3]. It was shown that such a system has a tendency to phase separation into the 
regions with different charge densities even in the absence of magnetic or any other ordering, 
if the ratio of the bandwidths is large enough. 
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