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Abstract

By recognizing the vital importance of two-hole Cooper pairs in addition to the standard two-electron ones 
in a many-electron system, the concept of pairing has been re-examined with striking conclusions. Based on 
this, Bose-Einstein condensation (BEC) theory is generalized to include not boson-boson interactions (also 
neglected in BCS theory) but rather boson-fermion interaction vertices reminiscent of the Fröhlich electron-
phonon interaction. Instead of phonons, the bosons in the generalized BEC theory are now both particle and 
hole Cooper pairs, and it reduces to all the old known statistical theories as special cases—including the so-
called “BCS-Bose crossover” picture, which in turn generalizes BCS theory. With no adjustable parameters, 
the generalized BEC theory yields substantially higher transtion temperatures (including room-temperature 
superconductivity) without invoking non-phonon dynamics.
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