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Summary

In this workshop we brought together scientists in the �elds of solid state che-
mistry, experimental physics, theoretical physics and computational sciences
working on the emerging problem of relativistic correlated materials, such as
iridates, osmates, etc. These systems present a substantial challenge to theory
and experiments since several relevant energy scales converge to the level of
0.5-1 eV: one-electron hopping t, spin-orbit coupling λ, onsite Coulomb repul-
sion U , and Hund's rule magnetic coupling J . This is often accompanied by
nontrivial geometries, such as honeycomb, Kagome, or post-perovskite lattice
structures, to mention a few. Many phenomena, intuitively understood in the
non-relativistic 3d transition metal oxides or weakly relativistic 4d systems, be-
come nontrivial and challenging in 5d materials. In this workshop the leading
researchers from all over the world reported their latest results. And we had
ample discussions in the talks and posters.

Schedule of the workshop and List of Speakers and Par-
ticipants

The information is attached below.

1 Report

The three-day workshop was extremely useful for improving our understanding
on 4d and 5d oxide materials. We had overview talks from experimentalists, like
the one of P. Gegenwart where we revisited the experimental situation of the
family of hexagonal iridates Na2IrO3, Li2IrO3 and the rhodate Li2RhO3 (213
compounds). We also had a nice discussion talk from G. Cao on synthesis and the
possible phase diagram for (Na1−xLix)2IrO3 Y.L- Kim recapitulated in his talk
the most important observations through resonant inelastic scattering (RIXS)
on iridate-based materials. G. Cao also commented about possible pressure and
doping e�ects on Sr2IrO4 and the pyrochlore 327 systems. B. Buechner presented
a nice review of the electron spin resonance technique (ESR) as applied to
Sr2IrO4.

We had also many interesting and useful talks on the appropriate modelling for
4d and 5d materials. One of the important topics was the Kitaev model. There
was a general consensus that the Kitaev and the Heisenberg-Kitaev models are
uniquely interesting in their own right independently whether they are applica-
ble or not to the 213 compounds. These models show a very rich phase diagram
that is very sensitive to details. We learnt from N. Perkins that the Kitaev
term enhances the so-called zig-zag long range order on the classical J1-J2-J3
Heisenberg phase diagram. S. Rachel and J. Kunes discussed the possible to-
pological and magnetic phases due to the Kitaev term up to second neighbors.
L. Hozoi and M. Imada presented a full mapping of the multiband Hubbard
model with spin-orbit coupling in the strong-coupling limit to a Heisenberg-
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Kitaev model with anisotropic terms. S. Trebst presented an extension of the
Heisenberg-Kitaev model to the triangular lattice and M. Daghofer showed the
appearance of phases such as Kitaev-driven vortices. R. Thomale investigated
such phase as zig-zag and spiral in the J1-J2-J3 Heisenberg model with a Ki-
taev term within functional renormalization group theory. H. Jeschke and K.
Foyevtsova presented �rst principles calculations for the 213 systems and dis-
cussed the importance of itinerancy in these materials. R. Moessner and P.
Horsch concentrated on the magnetic and electronic excitations in the Kitaev
and Heisenberg-Kitaev models.

We had many nice talks on �rst principles studies for the iridate-based materi-
als. S. Biermann and J. Kunes presented LDA+DMFT results. Hae Young Kee
discussed the dichotomie of Slater versus Mott insulators and M. Imada, L. Bal-
ents, A. Coldea, Yong Baek Kim and A. Subedi concentrated on the importance
of frustration e�ects (pyrochlores, hyper-kagome, double perovskites).

We had also a few very interesting o�-topic talks like the one of D. Khomskii on
magnetic gold and platinum or D. van der Marel on charge-ordered nickelates. B.
Yan presented topological insulators based on Heusler materials and R. Thomale
discussed exotic superconductivity in two-dimensional hexagonal systems.

Last but not least, we had beautiful posters with lots of discussion on ab initio
optics for iridates (A. Yaresko, Y.Li). On a full magnetic hamiltonian mapping
for hexagonal iridates by Y. Yamaji. V. Schnells discussed the 327 systems and
L. Savary presented ab initio and model results on the unusual phase diagram
of some pyrochore materials. We had various theoretical approaches by S. Ar-
tyukhin, P. Augustinsky, K. Bassis, M. Becker, N. Bogdanov, I. Eremin and V.
Katakuri for 4d and 5d materials and we also enjoyed a few experimental po-
sters on RIXS by P. Clancy, ESR by V. Kataev, on synthesis of Bi2FeCrO6 by
A. Khare, on the investigation of band versus topological insulator in Sb2Se3 by
K. Pal and on ARPES experiments on high-Tc superconductors by R. Dhaka.

We believe that the workshop was a success and would like to thank the ESF
and PsiK for making the meeting possible.
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