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+7 4 0.38
+8 4 0.36
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Ru can take multiple valence states..
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Synthesis of atomically-precise thin films of RuO»>

vapor pressure at 1000 °C

10—13_

por pressure (Torr)

10—25
Al As B Be Ca Ce Co Cs Dy Eu Ga Ge Hg In K Li MgMo Nb Ni Os Pa Pd Pr Pu Re Ru Sc Si Sn Ta Tc Th TI U W Yb Zr

@ Low vapor pressure (harder to evaporate/sublimate)
@® Low oxidation potential (harder to oxidize)

R. Choudhary, B. Jalan, Atomically precise synthesis of oxides with hybrid molecular beam epitaxy, Device (cell press) 3 100711 (2025)
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Difficult to evaporate Easy to evaporate
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XPS confirms Ru4+

Epitaxial, phase-pure films (within the XPS resolution!)
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A. K. Rajapitamahuni, S. Nair, Z. Yang, A. K. Manjeshwar, S. G. Jeong, W. Nunn, and B. Jalan, Phys. Rev. Mater. 8, 075002 (2024) 26
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Magnetism is further evident in Polarized Neutron Reflectometry
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