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Transition metal oxides with t2g orbital degrees of freedom, ξ ≡ {xy, yz, zx}, realize
competing types of spin–orbital order [1]. Doping of Ru(d4)–systems by d3 ions re-
sults in orbital dilution and the exchange on hybrid d4–d3 bonds modifies locally (or
globally) spin–orbital order [2] and may invert crystal field [3]. In contrast, charged
(Sr,Ca) defects in RVO3 (R=La,Y) generate spin–orbital polarons seen in the photo-
emission spectra [4]. We show that rotation of t2g orbitals is induced by the Coulomb
interactions near the charged defects and eventually orbital order collapses. We inves-
tigate the inverse participation number spectra and find that electron states remain
localized on few sites even in the regime where orbital order is collapsed [5]. We
conclude that our model gives a qualitative explanation of the decay of orbital order
accompanied by robust C-type AF spin order in R1−x(Sr,Ca)xVO3 compounds.
References:
[1] Andrzej M. Oleś, J. Phys.: Condensed Matter 24, 313201 (2012) [Invited Topical Review]
[2] W. Brzezicki, M. Cuoco, and A. M. Oleś, Phys. Rev. X 5, 011037 (2015)
[3] W. Brzezicki et al., J. Supercond. Nov. Magn. https://doi.org/10.1007/s10948-019-05386-0
[4] A. Avella, A. M. Oleś, and P. Horsch, Phys. Rev. B 97, 155104 (2018)
[5] A. Avella, A. M. Oleś, and P. Horsch, Phys. Rev. Lett. 122, 127206 (2019)

The author acknowledges Narodowe Centrum Nauki (NCN, Poland) Projects Nos.
2012/04/A/ST3/00331 and 2016/23/B/ST3/00839 and is grateful for the Alexander
von Humboldt Foundation Fellowship (Humboldt-Forschungspreis).


