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Inherenly nanolaminated Mn2GaC films from MAX phase family with hexagonal crys-
tal structure and comprising Mn-C-Mn layers interleaved by Ga–layers along hexag-
onal c-axis grown epitaxially on MgO(111) substrate and non-epitaxially on Si(100)
substrates were studied. The evolution of structural and magnetic properties as a
function of film thickness and substrate was systematically investigated. Thickness
dependent zero field (ZF) 55Mn NMR studies performed on Mn2GaC/MgO films
carried out at 4.2 K revealed a significant change in magnetic properties upon cross-
ing a critical thickness of approximately 100 nm. This is reflected in the reduction
of the number of magnetically nonequivalent Mn positions from 4 to 3. Structural
characterization confirms that the epitaxial stacking of layers is preserved below this
threshold, whereas films thicker than 100 nm exhibit non-uniformly grown polycrys-
talline grains. Notably, the Mn2GaC/Si films show structural and magnetic features
analogous to those of Mn2GaC/MgO films above this critical thickness. External
field dependent 55Mn NMR experiments at 4.2 K, with external field applied in film
plane, reveal a helical spin configuration of ferromagnetically coupled Mn-C-Mn “su-
permoment” layers in Mn2GaC/MgO films below the critical thickness, originating
from a competing exchange interaction between supermoment layers [1]. In contrast,
Mn2GaC/MgO films showing nonepitaxial crystal structure above critical 100 nm
thickness and Mn2GaC/Si films exhibit ferrimagnetic ordering. These findings estab-
lished that the effect of epitaxy and substrate critically influence exchange interaction
between supermoment layers, thereby governing the magnetic structure of Mn2GaC
MAX phase compound.
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