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Recently, rutile RuO2 has gained significant renewed interest due to the predicted 
prominent altermagnetic spin splitting. Accumulating experimental evidence shows that, on the 
contrary, RuO2 in its bulk and thick film form lacks magnetism. However, the magnetic nature of 
RuO2 remains poorly explored in the ultrathin limit where epitaxial strain from a substrate could 
be significant. Here, using spin-resolved angle-resolved photoemission spectroscopy supported 
by ab-initio calculations, we provide the first observation of the electronic dispersions 
characterized by flat bands near the Fermi level and the coexisting mirror-odd and mirror-even 
momentum-dependent spin texture in 2.7 nm RuO2 epitaxial heterostructures. We unbiasedly 
analyze all the nonmagnetic and magnetic possibilities giving rise to such spin texture based on 
symmetry analyses. The work provides key insights into the topological and magnetic properties 
of ultrathin RuO2 epitaxial layers and serves as a foundation for deepening the understanding of 
symmetry breaking in strain-engineered RuO2. 

 
 


