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The discovery of superconductivity in a simple binary compound, MgB2, in 2001 [1]
sparked considerable interest in this material, including engineering its properties
through various doping. MgB2 has the critical temperature of Tc = 39 K, which is
surprisingly high compared to conventional superconductors, and crystallizes in a
hexagonal AlB2-type structure, where layers of boron atoms form honeycomb lat-
tices separated by magnesium layers. We studied single crystals of MgB2 and its
doped variants because they offer a unique opportunity to investigate the fundamen-
tal mechanisms of superconductivity and the anisotropic properties.

In the current study, we demonstrate that plotting maps of the Seebeck coeffi-
cient S as a function of temperature and substitution level x for Mg1−xAlxB2 and
MgB2−xCx clearly highlights the anisotropy of the thermoelectric power and better
illustrates different effects resulting from the doping at the Mg and B sites [2,3]. For
the superconducting state, we propose a simple estimation of the Debye temperature
change with the doping by calculating a mass correction, which then allows us to
determine the electron-phonon coupling as a function of doping level.
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