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The M,.1AX,, phases (where M is an early transition metal, A an element from the group
[1I-V, and X is C or N), are nanolaminated ceramics which combine the properties of metals
and ceramics. As such they are intensively investigated for diverse applications including
structural materials for nuclear power plants, high temperature ohmic contacts on SiC, or as
magnetic nanolaminates. For all of these applications, the anisotropy of the unit cell and the
versatility of their compositions are key parameters to be investigated.

In this context, we combine valence and core-loss EELS with ab initio calculations in order
to investigate the electronic structure of selected MAX phases (including solid solutions),
with controlled crystallographic orientation. Experimental acquisition conditions were
optimized from numerical investigations in order to disentangle anisotropy from many-body
effects, which significantly complicate the interpretation of the data. The electronic
structure of these MAX phases is rationalized in terms of their elementary building blocks.
The site projected electron density, as probed in ELNES, is then used to investigate solid
solution effects in the electronic transport properties of the Ti,AICN, system. EELS data give
support to a rather simple ab initio approach allowing for the estimation of the relative
contributions between charge carriers concentration and electron-phonon coupling effects
in the evolution of the resistivity as a function of the composition.



