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D. Geffroy, J. Kaufmann, A. Hariki, P. Gunacker, A. Hausoel and J. Kunes,

Collective modes in ordered Mott systems: dynamical mean-field study

Phys. Rev. Lett. 122, 127601 (2019).

In this paper we use the dynamical mean-field theory (DMFT), for the first time to the best
of our knowledge, to study the behavior of collective excitations across a second order phase
transition. We show that DMFT correctly describes the linear Goldstone modes predicted by
symmetry analysis. We observe and explain the crossover from amplitude to phase fluctuations
in systems with weakly broken symmetry. We provide a prediction how to identify exitonic
magnet using dynamical spin structure factor.

J. Kunes§ and P. Augustinsky,

Excitonic condensation of strongly correlated electrons: The case of PrysCags5Co0Os.

Phys. Rev. B 90, 235112 (2014).

Based on a combination of model and material specific calculations we have proposed excitonic
magnetism to be realized in praseodymium cobaltites. This work since inspired several experi-
mental and theoretical studies that supported our proposal. A conclusive proof is, nevertheless,
still missing. Facilitated by the newly developed impurity solver with off-diagonal bath, we have
realized orbital off-diagonal phases that were not previously studied in the Hubbard model. We
have shown that excitonic condensate can be obtained also in density functional calculations for
cobaltites and thus pointed out the possibility of this rather unusual order to the band structure
community.

J. Kunes and V. Ktépek,

Disproportionation and Metallization at Low-Spin to High-Spin Transition in Multiorbital Mott
Systems

Phys. Rev. Lett. 106, 256401 (2011).

We have discovered spin-state ordered phase in the phase diagram of two-orbital Hubbard
model. This study showed that systems close to spin-state transition exhibit unusual instabil-
ities. This work motivated further studies into this topic, which uncovered other competing
instabilities such as excitonic condensation or superconductivity. Spin-state ordered phases
were since realized in more realistic LDA+DMFT calculations in LaCoO3 and other materials.
Attempts to find spin-state order experimentally in nature is an ongoing effort.

J. Kunes, A. V. Lukoyanov, V. I. Anisimov, R. T. Scalettar, and W. E. Pickett,

Collapse of magnetic moment drives Mott transition in MnO,

Nat. Mater. 7, 198 (2008).

We have presented a comprehensive theory of pressure induced spin-state crossover in MnO
using the density functional plus dynamical mean-field theory (LDA+DMFT). We have ex-
plained the connection between the spin-state crossover, metal-insulator transition and volume
collapse in this prototype material. This work was among early demonstrations the DMFT
capabilities for real materials in a situation where different conventional density functionals
(LDA vs LDA+U) were necessary to provide at least approximate descriptions of the low- and



high-pressure phases.

J. Kunes, R. Arita, P. Wissgott, A. Toschi, H. Ikeda, K. Held,

Wien2wannier: From linearized augmented plane waves to maximally localized Wannier
functions,

Comput. Phys. Commun. 181, 1888 (2010). We have used detailed knowledge of the Wien2k
package for band structure calculations to implement an interface to the wannier90 code for
construction of Wannier functions. While this is a purely technical development it has been
widely used by the community since then and allowed us as well as many other to construct
material specific models in an unbiased way.
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