
Two-band superconductivity in MgB2 controlled by charge
doping and band scattering

K. Rogacki,1, 2 K. Oganisian,2 N.D. Zhigadlo,3 and J. Karpinski4
1International Lab. of High Magnetic Fields and Low Temp., Wroclaw, Poland

2Institute of Low Temperature and Structure Research, Wroclaw, Poland
3Laboratory for Solid State Physics, ETH Zurich, Switzerland

4Institute of Condensed Matter Physics, EPFL, Lausanne, Switzerland

The two-band superconductivity in MgB2 can be controlled only if the role of doping
and the intra- and inter- band scatterings is known and understood. In this work
doping and the band scatterings are investigated by studying the thermopower and
the in-field resistivity of MgB2 single crystals substituted with C, Al, Li, Mn, C-Li,
and Al-Li. Due to these substitutions, MgB2 is doped with electrons (C, Al), holes
(Li), electrons and holes simultaneously and is substituted isovalently with magnetic
element (Mn). For these single crystals, the anisotropies of the thermopower and the
upper critical field are obtained and analyzed in the frame of simple phenomenological
models to better understand the observed features and explain mechanisms being
important for the normal-state and superconducting properties. We believe it will
help to modify in the controlled way the properties of MgB2 and thus make this
compound, which is one of the cheapest high-Tc superconductor, more suitable for
small and large scale applications.


