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The electronic structures of PrBa2Cu3O7 (Pr123) and PrBa2Cu4O8 (Pr124) have been 

obtained by means of the density functional theory in the local spin density approximation 
plus on-site Coulomb interaction. The correlation correction has been applied to the Cu 3d 
and Pr 4f states. Calculations show that the localized Pr-O bands form near the Fermi surface 
and do not cross the Fermi level. Comparison of the hole absorbing ability of pfу and the pdу 
states shows that pfу state has dominant role in grabbing holes from the system and causes 
Pr124 to be non-superconducting like Pr123. We suggest that hybridization of Pr and O atoms 
in Pr124 system is weaker than Pr123 compound and this may be the reason for the higher 
critical doping of Pr by which the superconductivity is completely suppressed. Displacement 
of the conduction bands at the Fermi level is the criterion of Cu (3dx2-y2) character, and 
when Cu (3dx2-y2) character is stronger in a band, the band displaces more intensively under 
applying the correction Ucu. We estimate the hole-concentration from this displacement, and 
good agreement with experiment is seen. The displacement of the CuO2 plane bands in the 
minority and majority spin channels in Pr124 is less than that in Pr123. Displacement of the 
double chain bands in Pr124 is higher than the single chain bands in Pr123. This feature is 
related to a stronger Cu (3dx2-y2) character in the double chain. So, the spin and conduction 
features of the Pr124 double chains are stronger than Pr123 single chain, which is the origin 
of metallic behavior of Pr124 at low temperatures. 
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Recently, by the means of experimental and theoretical studies on superconducting 

MgB2 system under plane strain, it has been shown that strain can enhance the 
superconducting transition temperature. So, the effect of structural distortion on the electronic 
structure of this system would be an interesting research subject. We have carried out ab initio 
fullpotential density functional theory (DFT) calculations in the generalized gradient 
approximation (GGA) for the MgB2 system in order to investigate the role of plane strain in 
the superconducting properties. We have relaxed the system under plane strain and have 
determined the change of axial lattice parameter c with the application of strain. Our results 
show that changes in the axial lattice constant is one third of the changes in the inplane lattice 
constant a. Also, the density of states (DOS) and band structure (BS) of this system have been 
calculated under plane strain. Due to the small changes in the axial lattice parameter under 
application of plane strain and even smaller effect of this lattice parameter change on the 
electronic structure, behavior of DOS and BS under plane strain was similar to the change of 
the in-plane lattice constant, as expected. We have found that by applying positive in-plane 
strain (tensile), DOS at the Fermi level increases for small strains, but decreases for higher 
strains. For negative in-plain strain (compression) DOS at the Fermi level decreases 
monotonically. In the BS diagrams, we have found that tension makes bands to move 
downward in the Г-A direction, but compression makes them to move upward. Based on these 
results, we conclude that by applying small tension one could enhance the superconducting 
transition temperature in MgB2. 
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