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Note Added 19 April 2010It has been some 21 years since I published this review.  2011 will see the 25th anniversary of the discovery of the copper oxide family of high temperature superconductors, and the centennial of the discovery of superconductivity itself in 1911.  I will be planning a reprise of this paper early next year.  However, in its present form as published, it remains remarkably prescient (forgive the immodesty).  For example:1.  Although several relatively higher-than-20 K superconducting materials have been discovered the last two decades (e.g., MgB2, doped fullerenes and the iron pnictides), their Tc's come nowhere near the uppermost range (125 - 135 K, 165 K under pressure) exhibited by the layered copper oxide perovskites (sometimes referred to erroneously as cuprates).2. Despite more than two decades of intense focus by the international condensed matter theory community, the origin of high-Tc in the "cuprates" remains as mysterious as ever.  There is no generally agreed upon picture, either descriptive or quantitative, as yet.  About as good as it has gotten is that superconductivity in these materials is:  a: BCS-like in that pairing and an associated gap (d-wave symmetry, although that is still being questioned) exists.  b: That somehow spin is involved, giving rise to pairing through "Hubbard interactions," or "spin wave" fluctuations, and possibly electron-lattice instabilities arising from removal of the highly Jahn-Teller degenerate state of the Cu-O bond.3. Despite impressive progress in improving the "Type II" material properties of the HTSC cuprates, none of the vast array of applications, either electronic or power, forecast during the halcyon first four years have come to pass, nor are likely to for many years to come, at least massively in the market sense, primarily due to continuing improvement in underlying "conventional" technologies.  As the French might say, "Plus ca change, plus ca meme chose."-PMG
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