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This study investigates the epitaxial growth, structural characterization, and theoretical
modeling of thin-film antiperovskite MnsGaN, a chiral antiferromagnetic material with a
kagome spin lattice grown on MgO (001) substrates via nitrogen plasma-assisted molecular
beam epitaxy (MBE). The resulting films exhibit a homogeneous composition with
atomically smooth surfaces and sharp interfaces,
characterized by minimal in-plane tensile strain
and out-of-plane compressive strain. First-
principles  calculations are employed to ‘
determine  the energetically  favorable

configurations of both the MGN surface and the
MGN /MgO heterostructure, and STM images
reveal an atomically smooth surface with atomic-
height steps [1].
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The results show that the MnGa layer along the $3333313
(001) direction is energetically favorable [1].  Fig. 1 (a) In-situ RHEED images of Mn3Ga
This layer is ferromagnetic in-plane, whereas in ~ (001) surface after MBE growth. Half-order
the (111) plane, all Mn3Ga layers have chiral streak i related to the antiperovskite
. ? . . structure; (b) bright-field TEM image of
antiferromagnetic spin structure, making these  Mn3GaN/MgO interface.
very interesting from the spin perspective. In
principle, this spin structure is accessible via spin-polarized STM which is currently our aim.
Furthermore, measurements at low temperatures can be accomplished using our new
variable-temperature STM system which enables better tip stability and lower noise. Since
the Neel temperature of Mn3GaN is 298 K, by investigating this system using spin-polarized
STM tips at cryogenic temperatures, it is possible to resolve the temperature-dependent spin
structure, and even the Neel transition.
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