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Using the mean-field approximation, we study a
model for quasi-two-dimensional
superconductors. The interlayer coupling,
assumed to be mediated by a small electron-
hopping term, is found to leave T_ practically
unaffected. Thus, a three-dimensional pairing
mechanism is required to explain the observed
rise in T_ with decreasing average layer spacing
in the Bi and Tl compounds. Taking the
inhomogeneities of intrinsic or extrinsic nature
into account, we find, in the dirty limit,
corrections to the conventional anisotropic
Ginzburg-Landau behavior—an upward
curvature of the upper critical fields which
appears to be a universal feature of layered
superconductors.
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1. Introduction
Since the discovery of high-temperature superconductivity in
the La-Ba—Cu-0O system [1], a rapidly growing number of
superconducting oxides have been synthesized, with critical
temperatures 7, ranging from 5 to 125 K. Particular
attention has been attracted by the layered compounds with
chemical formula X,,Ca,_,Ba,Cu,O,.,,,,,. where X = Bi or
TL,m=1or2,andn=1,2,3,4,or5[2-10]. These are the
striking facts: 7., increases markedly with the number » of
CuO sheets per formula unit; properties parallel and
perpendicular to the layers are highly anisotropic; layers
within a unit are not necessarily equivalent; the transition to
the superconducting state is not very sharp, pointing to the
importance of inhomogeneities. These properties clearly
reveal the layered nature of these compounds. Viewing them
as anisotropic superconductors is not sufficient. Such a
treatment is valid only when the order parameter varies
slowly on the scale of the layer separation, which effectively
limits the applicability to an ever-decreasing range of
temperatures near 7, as the interlayer coupling is decreased.
We recently presented a microscopic model treating these
materials as layered superconductors, allowing inequivalent

layers and couplings within a unit cell [11]. Using the mean- 351
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