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The field of spintronics has seen much excitement around predictions of altermagnetism due
to potential applications related to the associated novel spin-moment textures. MnTe stands
out as a prominent altermagnetic candidate because of its layered A-type antiferromagnetic
structure, high Néel temperature (approximately 310 K), and semiconducting properties.
However, critical challenges remain regarding (1) how to synthesize high-quality, well-
controlled samples and (2) understanding the fundamental properties of this material.

Our study presents two key findings. The first is that on lattice-matched InP(111), slight
differences in the InP surface can be used to effectively select different polymorphs of MnTe
when grown by molecular beam epitaxy (MBE). More specifically, the termination of the
InP (111) substrate seems to be critical factor. In termination ((111)A)) triggers the
nucleation of the NiAs structure, the candidate altermagnetic structure, whereas termination
with P ((111)B stabilizes the ZnS structure, which is also antiferromagnetic and has a
relatively large bandgap of ~2 eV.

Regarding the properties of MnTe in the NiAs structure, we reveal that the electronic and
magnetic properties are influenced by the natural stoichiometry of MnTe [1]. Electronic
transport measurements and in situ angle-resolved photoemission spectroscopy reveal that
the films are inherently metallic, with the Fermi level situated in the valence band. The band
structure aligns well with first-principles calculations for altermagnetic spin-splitting.
Neutron diffraction confirms the antiferromagnetic nature of the film with planar anisotropy,
while polarized neutron reflectometry indicates weak ferromagnetism, attributed to a slight
Mn-richness inherent to the MBE-grown samples. Combined with the anomalous Hall effect,



this work demonstrates that the electronic properties are significantly impacted by the weak
ferromagnetism.

Overall, this research highlights potential mechanisms for investigating and ultimately
controlling altermagnetic properties, thus paving the way for diverse spintronic applications.
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