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Introduction

This four-day workshop brought together theorists and experimenters who work on strongly 
correlated nanosystems adsorbed on surfaces, or on strongly correlated electrons in general. The 
aim of the event was to exchange ideas and discuss perspectives and future directions of 
characterization and description of strongly correlated nanosystems. The topics of this workshop  
included:

 single-atom and single-molecule magnets, magnetic anisotropy 
 transport through nanostructures in and out of the linear-response regime 
 tuning the electronic properties via interaction with external stimuli or with a substrate 
 scanning-probe methods 
 electronic structure theory 
 advanced valence-band and core-level spectroscopies and their interpretation  

Scientific program

The whole Monday 1st of July, was devoted to the experimental techniques used to study nano-
systems  adsorbed on the surface. Workshop started by introductory talk of H. Brune about the zero 
dimensional magnetic structures with correlated electrons. In particular the important trend in the 
experimental community towards correlated f-electron atoms and clusters deposited on the surfaces 
was shown. These systems shows unique intra-atomic spin-excitations and has been studied by 
XMCD. Alexander Ako Khajetoorians continued this topic finding the glassy nature of the magnetic
state of Nd,  where by using spin-polarized scanning tunneling microscopy down to mK 
temperature, he visualized the competing local non-collinear order at the atomic-scale and probed 
the subsequent aging phenomena in response to variable magnetic field and temperature.  Sander 
Otte showed the ability to build structures atom-by-atom by means of STM in order to tune the 
anisotropy and coupling of magnetic atoms on a thin insulators.  



Alternative way to the density functional theory which is often used to describe molecular systems 
has been presented by Ondřej Maršálek. The methodology based on the path integral formulation of
quantum mechanics was used to molecular dynamics simulations of aqueous solutions and small 
molecular clusters at both ambient and low temperatures. Nacho Pascual discussed creation of 
bound states inside the superconducting gap, named Yu-Shiba-Rusinov states caused by several 
atomic and molecular impurities. 
All invited experimental talks has been supplemented by corresponding theoretical investigations as
presented in numerous contributed talks of young early stage researchers.  

Every talk was followed by very lively discussion which was not so obvious due to the 
extraordinary hot day in Prague.  This discussion then continued during a welcome reception in 
Villa Lanna after the last Monday session. 

The morning session of Tuesday 2nd was dedicated the tehoretical description of single molecule 
transport. Ferdinand Evers discussed quantum interference and topology in conjugate organic 
molecules. Inelastic effect in the differential conductance due to the braking of the degeneracy in 
correlated two-level  system was presented by Nicolas Lorente. This effect can be observed by so 
called isospin-flip spectroscopy.  The afternoon session was devoted to the non-trivial spin 
correlation in 2D graphene based nanostructures (J. Fernández-Rossier) and  superlattice TMDCs 
materials (T. Wehling).  

On Wednesday morning, the need of new ab-initio theoretical methods which can describe 
correlated organometallic ferromagnets and XMCD  was formulated by H. Wende. Certainly, one 
route how finally solve this problem the combination of local density approximation (LDA) and 
dynamical mean-field theory (DMFT) as presented by Atsushi Hariki.  Matthieu Verstraete 
discussed consequences of thermal vibrations on the electronic and magnetic properties of bulk and 
nanostructured materials by means of density pertrubation theory and alloy analogy CPA model. 
Exciting new experimental technique to direct image orbitals in correlated oxides has been 
presented by Hao Tjeng. This application of inelastic X-Ray scattering can certainly help to answer 
the question of best local orbital in the DMFT and LDA+U. 
Scientific discussions obviously continued until and during the social dinner. 

The last day of the workshop was devoted to the ultra-fast non-equilibrium phenomena. Jascha 
Repp presented new developments in the Thz-STM which enable the combination of  femtosecond 
and sub-angstrom resolution in observing reactions of individual molecules directly. With this topic 
are closely connected two particle excitations. Jan Kunes intorduced dynamical mean-field 
calculations of collective modes in excitonic magnets. Finally, in the last invited talk of the 
workshop Sasha Shick reported on  more surprises in f-electron systems by means of DFT+U+ED 
method. With this talk he showed several possible ways how to treat f-electron nanosystems, topic 
with which the whole workshop started.  
We had an balanced ratio of excellent speakers on the side of theory and of experiment. It  was clear
from the discussions after talks and at the coffee breaks and lunches that the combination of theory 
and experiment leads to very interesting new ideas.
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4 Workshop Program

The program featured invited talks from established leaders in the field and from emerging early 
career researchers in the area. We scheduled 5-10 minutes for questions after every presentation, 
and this prompted lively discussion and debate.

5 Abstracts



The workshop received a very positive feedback from invited lecturers and attendees. The book of 
abstracts can be find under following link:

https://nano-prg2019.fzu.cz/abook.pdf
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