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We have performed systematic studies on the trend of the superconducting transition temperature Tc in hole-doped cuprate superconductors on the basis of an interlayer coupling model for d-wave pairing. We find that the theoretical model is able to provide a good explanation for the experimentally observed Tc variation due to hole doping, change of Cu-O layer number, rare-earth ionic radius, and pressure effect. We also show that the next-nearest-neighboring hopping dominates the Tc variation among various compounds. In order to account for isotope effect, we develop a phenomenological model to include the phonon contribution by assuming a phonon cutoff in the pairing interaction term. We calculate the oxygen isotope exponent as a function of both hole doping and number of Cu-O layers in layered superconductors. The theoretical results are in good agreement with experiments on Bi-based series superconductors. The present results suggest that all Tc behaviors in reality can be well reproduced within one single theoretical framework.
