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Abstract

MgB2 thin films and coated-conductor fibers, grown by Hybrid Physical-Chemical Vapor Deposition 
(HPCVD), show extraordinarily high values of upper critical field Hc2 (over 60 T) and irreversibility field Hirr 
(over 40 T), which are much higher than those of Nb-based superconductors. This is the result of two-band 
superconductivity, a unique feature of MgB2, and the modification of the inter-band and intra-band scattering 
of the two bands. The carbon alloying also dramatically increases the critical current density in magnetic field. 
The carbon content-dependence of the lattice constants in the HPCVD films are found to be different from 
those in bulk carbon-doped MgB2, which may explain their superior high field properties. Coated conductor 
wires and tapes are a potentially viable approach to turn such properties into practical high-field conductors for 
applications such as magnetic resonance imaging.
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