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Altermagnetism is a theoretical classification of magnetic materials exhibiting a unique coexistence of long range antiferromag-
netic order and non-relativistic spin-polarized electronic band structure. NiAs-type CrSb in the bulk is theoretically and experimentally
categorized as a metallic altermagnet at room temperature with g-wave symmetry. We recently reported the molecular beam epitaxy
(MBE) of thin films of epitaxial CrSb on insulating SrTiO3 (111) substrates via a buffer layer of topological Sb2Te3, using angle
resolved photoemission spectroscopy (ARPES) and polarized neutron reflectometry to verify the altermagnetic nature of these films
[1].

Figure 1: Characterization of the MBE-grown CrSb thin films on SrTiO3. HAADF-STEM cross-section image of the Sb2Te3(2 nm)/CrSb(31 nm)
heterostructure (a) (left panel) and CrTe2(2 nm)/CrSb(15 nm) heterostructure (c) with the schematic of the heterostructure. Atomic resolution image
from the CrSb layer in the purple box (a) (right panel), showing the atomic arrangement of Cr (blue) and Sb (gold). (b) RHEED patterns of the
Sb2Te3 buffer layer and the CrSb film. (d) RHEED patterns of the CrTe2 buffer layer and the CrSb film.

Here, we discuss a detailed comparison of the MBE growth of CrSb on insulating SrTiO3 (111) using two different buffer layers,
Sb2Te3 and CrTe2. Reflection high energy electron diffraction, X-ray diffraction, and transmission electron microscopy confirm the
epitaxial growth of good quality films of NiAs-type CrSb (0001) in both cases. We also use in vacuo angle resolved photoemission
spectroscopy at room temperature to verify the g-wave symmetric altermagnetic band splitting in 10 nm thick CrSb films grown
on both types of buffer layers. We discuss how the synthesis of these hybrid heterostructures that interface a room temperature
altermagnet with topological insulators and 2D magnets provides a promising platform for novel spintronics devices.
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Figure 2: He lamp ARPES measurements on CrTe2(2 nm)/CrSb(15 nm) films at 77 K. (a) RHEED pattern of the MBE grown thin film. (b) Fermi
surface map. (c) Constant energy surface mapping at a binding energy value of - 0.3 eV integrated over 50meV. The corresponding band mapping
(d), (e), (f) for 𝑘𝑦1, 𝑘𝑦2 and 𝑘𝑦3 respectively, shows the evolution of band splitting from high symmetry to low symmetry momenta cuts in the
brillouin zone. 𝑘𝑦1, 𝑘𝑦2 and 𝑘𝑦3 are represented by dashed lines in (c).


