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This year’s “Total Energy” workshop took place at the ICTP in Trieste on
15-17 January. It was the 17th in a very successful series of workshops which
was started in 1983 and is, since 1987, held every two years at the ICTP. As
the previous workshops in the series, it was devoted to recent developments
in the field of electronic structure methods and their applications to a fast
growing range of materials and systems. Even without the hands-on school
that is usually held right after the workshop in Trieste, the high-profile program
drew about 200 participants from 40 countries. The talks were organized in
10 thematic sessions in which the oral presentations were by invitation only
(25 invited speakers). Besides two keynote talks honoring the contributions of
David Vanderbilt and Stefano Baroni to our field, the topics of the sessions
included:

• fundamentals of density-functional theory

• advances in quantum Monte Carlo

• calculation of excitation spectra beyond GW

• topological invariants in solids

• electronic properties of low-dimensional systems

• complex first-principles simulations

• molecular magnetism

• electronic structure at interfaces

ekoch
Text Box
application reference number: 5231



The talks were given by internationally recognized experts and featured
some of the most significant advances in method development and applications
to materials that occurred in the past few years. They stimulated very lively
scientific discussions and exchanges of ideas, which continued during the coffee
and lunch breaks. All oral presentations were given in the ICTP Main Lecture
Hall of the Leonardo da Vinci Building.

In addition the workshop had two vibrant poster sessions with about 120
poster presentations. The poster sessions took place on the evenings of Jan-
uary 15 and 16 at the lower floor of the Adriatico Guesthouse. A buffet was
served during these two poster sessions. The high attendance and very lively
discussions at these sessions that continued well beyond the end of the sessions
confirmed the high success of this format.

The workshop was cosponsored by ICTP and also by several other insti-
tutions including the International School for Advanced Studies (SISSA), the
Centre Européen de Calcul Atomique et Moléculaire (CECAM), and the Con-
sorzio per la Fisica-Trieste. The Psi-k contribution was used mainly to support
the travel and accommodation of young European invited speakers from the
Psi-k community. This support was crucial for the success of the workshop.
All the institutions that supported this workshop are warmly thanked by the
organizers and participants.



Programme

Thursday, 15 January 2015

08:00 Registration

SESSION 1: Quantum Chemistry
Chairperson: Sandro Scandolo (ICTP)

09:00 Recent Developments in FCIQMC
Ali ALAVI (MPI Stuttgart)

09:30 The Density-Matrix Quantum Monte Carlo Method
Matthew FOULKES (Imperial College)

10:00 Coffee Break

SESSION 2: Low-dimensional Systems
Chairperson: Francesco Mauri (Université Pierre et Marie Curie)

10:30 Monolayer of 1TMoS2: The Thinnest Ferroelectric?
Sharmila SHIRODKAR (JNCASR, Bangalore)

11:00 Optical spectra of MoS2: dependence on substrate and electron-phonon
coupling
Ludger WIRTZ (Université Luxembourg)

11:30 Quantum transport in N-doped graphene and in atomic carbon chains
Jean-Christophe CHARLIER (Université Louvain)

12:00 Lunch Break

SESSION 3: Topological Invariants
Chairperson: Warren Pickett (UC Davis)

14:00 Topological physics of transition-metal oxide (111)-bilayers
Satoshi OKAMOTO (ORNL)

14:30 Searching for topological semi-??metals in realistic materials
Xi DAI (Inst. of Physics, CAS)

15:00 Edge states in graphene nanostructures on metal surfaces
Riccardo MAZZARELLO (RWTH Aachen)

15:30 Coffee Break

SESSION 4: Excitation Spectra
Chairperson: Ralph Gebauer

16:00 Electronic, optical and vibronic coupling in organic systems from many-
body perturbation theory
Xavier BLASE (Institut Néel, Grenoble)

16:30 Ab initio description of exciton dispersion

Francesco SOTTILE (École Polytechnique)

17:00 Spectroscopic properties beyond standard GW
Johannes LISCHNER (Imperial College)

POSTER SESSION 1

17:30 Poster setup
19:00 Poster session / free discussions



Friday, 16 January 2015

SESSION 5: In Honor of David Vanderbilt
Chairperson: Shobhana Narasimhan (JNCASR)

09:00 DAVID VANDERBILT@60, And his influence on recent theories of
electron-phonon interactions and superconductivity
Marvin COHEN (UC Berkeley)

10:00 Coffee Break

SESSION 6: First-Principles Simulations
Chairperson: Steven Louie (University of California at Berkeley)

10:30 Seeing the covalent bond: Simulating Atomic Force Microscopy Images
Jim CHELIKOWSKY (U of Texas at Austin)

11:00 Quantum-size effects on vibrations and electron-phonon coupling in thin
Pb(111) films
Rolf HEID (KIT Karlsruhe)

11:30 Electric field at the microscopic level: from water dissociation to Miller-
like experiments
Marco SAITTA (Université Pierre et Marie Curie)

12:00 Lunch Break

SESSION 7: Molecular Magnets
Chairperson: Richard Martin (Stanford University)

14:00 Electronic Structure of Molecular Magnets: Successes within GGA and
Challenges for SIC
Mark PEDERSON (Johns Hopkins University)

14:30 Many-body models for molecular nanomagnets
Eva PAVARINI (FZ Jülich)

15:00 From molecular magnetism towards molecular spintronics
Jens KORTUS (TU Freiberg)

15:30 Coffee Break

SESSION 8: Fundamentals of DFT

Chairperson: Lucia Reining (École Polytechnique, Palaiseau)

16:00 Spectroscopic observables from DFT and TDDFT: limitations and hopes

Stephan KÜMMEL (Universität Bayreuth)

16:30 Development and Applications of Potential-Based Density-Functional
Theory
Viktor STAROVEROV (Western University)

17:00 Reduced Density-Matrix Functional Theory: correlation and spec-
troscopy
Pina ROMANIELLO (Université Toulouse)

POSTER SESSION 2

17:30 Poster setup
19:00 Poster session / free discussions



Saturday, 17 January 2015

SESSION 9: In Honor of Stefano Baroni
Chairperson: Nicola Marzari (EPF Lausanne)

09:00 Water: from deep undercooling to ultrahigh pressure
Roberto CAR (Princeton University)

10:00 Coffee Break

SESSION 10: Interfaces
Chairperson: Erik Koch (Forschungszentrum Jülich)

10:00 Confinement-induced electronic reconstruction in (001) and (111) ori-
ented perovskite superlattices
Rossitza PENTCHEVA (Universität Duisburg-Essen)

10:30 First-principles dynamical mean-field perspective on electron correlation
and magnetism in oxide heterostructures
Frank LECHERMANN (Universität Hamburg)

11:00 Engineering polar discontinuities in honeycomb lattices
Marco GIBERTINI (EPF Lausanne)

11:30 Closing remarks

The abstracts of the presented papers and the list of participants can be
downloaded from the workshop website at http://indico.ictp.it/event/a14243/
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International Workshop on Computational Physics and Materials Science: Total
Energy and Force Methods | (smr 2703)
Thursday, 15 January 2015

Registration

All those attending the activity are required to complete registration formalities at the desk in the Leonardo da Vi
nci Building entrance.

Location: Leonardo da Vinci Building, Lobby

08:00 - 09:00

Quantum Chemistry
Convener: Sandro Scandolo (ICTP)

09:00 - 10:00

Recent Developments in FCIQMC 30'
Speaker: Ali ALAVI (MPI Stuttgart)

Material:  Abstract

09:00

The Density-Matrix Quantum Monte Carlo Method 30'
Speaker: Matthew FOULKES (Imperial College)

Material:  Abstract

09:30

Coffee break
Location: Leonardo da Vinci Building, Lobby

10:00 - 10:30

Low-dimensional Systems
Convener: Francesco Mauri (Universite Pierre et Marie Curie)

10:30 - 12:00

Monolayer of 1TMoS2: The Thinnest Ferroelectric? 30'
Speaker: Sharmila SHIRODKAR (JNCASR, Bangalore)

Material:  Abstract

10:30

Optical spectra of MoS2: dependence on substrate and electron-phonon coupling 30'
Speaker: Ludger WIRTZ (Universite Luxembourg)

Material:  Abstract

11:00

Quantum transport in N-doped graphene and in atomic carbon chains 30'
Speaker: Jean-Christophe CHARLIER (Universite Louvain)

Material:  Abstract

11:30

Lunch break12:00 - 14:00

Topological Invariants
Convener: Warren Pickett (UC Davis)

14:00 - 15:30

Topological physics of transition-metal oxide (111)-bilayers 30'
Speaker: Satoshi OKAMOTO (ORNL)

Material:  Abstract

14:00

Searching for topological semi-‐metals in realistic materials 30'
Speaker: Xi DAI (Inst. of Physics, CAS)

Material:  Abstract

14:30

Edge states in graphene nanostructures on metal surfaces 30'
Speaker: Riccardo MAZZARELLO (RWTH Aachen)

Material:  Abstract

15:00

Coffee break
Location: Leonardo da Vinci Building, Lobby

15:30 - 16:00

Excitation Spectra
Convener: Ralph Gebauer (ICTP)

16:00 - 17:30

Electronic, optical and vibronic coupling in organic systems from many-body perturbation theory 30'
Speaker: Xavier BLASE (Institut Neel, Grenoble)

Material:  Abstract

16:00

Ab initio description of exciton dispersion 30'16:30



Friday, 16 January 2015

Speaker: Francesco SOTTILE (Ecole Polytechnique)

Material:  Abstract

Spectroscopic properties beyond standard GW 30'
Speaker: Johannes LISCHNER (Imperial College)

Material:  Abstract

17:00

Poster Session

An informal buffet will be served to all participants during the poster session.

18:00 - 20:00

In Honor of David Vanderbilt
Convener: Shobhana Narasimhan (JNCASR)

09:00 - 10:00

DAVID VANDERBILT@60, And his influence on recent theories of electron-phonon interactions and
superconductivity 1h0'
Speaker: Marvin COHEN (UC Berkeley)

Material:  Abstract

09:00

Coffee break
Location: Leonardo da Vinci Building, Lobby

10:00 - 10:30

First-Principles Simulations
Convener: Steven Louie (University of California at Berkeley)

10:30 - 12:00

Seeing the covalent bond: Simulating Atomic Force Microscopy Images 30'
Speaker: Jim CHELIKOWSKY (U of Texas)

Material:  Abstract

10:30

Quantum-size effects on vibrations and electron-phonon coupling in thin Pb(111) films 30'
Speaker: Rolf HEID (KIT Karlsruhe)

Material:  Abstract

11:00

Electric field at the microscopic level: from water dissociation to Miller-like experiments 30'
Speaker: Marco SAITTA (Universite Pierre et Marie Curie)

Material:  Abstract

11:30

Lunch break12:00 - 14:00

Molecular Magnets
Convener: Richard Martin (Stanford University)

14:00 - 15:30

Electronic Structure of Molecular Magnets: Successes within GGA and Challenges for SIC 30'
Speaker: Mark PEDERSON (JHU)

Material:  Abstract

14:00

Many-body models for molecular nanomagnets 30'
Speaker: Eva PAVARINI (FZ Juelich)

Material:  Abstract

14:30

From molecular magnetism towards molecular spintronics 30'
Speaker: Jens KORTUS (TU Freiberg)

Material:  Abstract

15:00

Coffee break
Location: Leonardo da Vinci Building, Lobby

15:30 - 16:00

Fundamentals of DFT
Convener: Lucia Reining (Ecole Polytechnique, Palaiseau)

16:00 - 17:30

Spectroscopic observables from DFT and TDDFT: limitations and hopes 30'
Speaker: Stephan KUEMMEL (Universitaet Bayreuth)

Material:  Abstract

16:00

Development and Applications of Potential-Based Density-Functional Theory 30'
Speaker: Viktor STAROVEROV (Western University)

Material:  Abstract

16:30

Reduced Density-Matrix Functional Theory: correlation and spectroscopy 30'
Speaker: Pina ROMANIELLO (Universite Toulouse)

Material:  Abstract

17:00

Poster Session18:00 - 20:00



Saturday, 17 January 2015

An informal buffet will be served to all participants during the poster session.

In Honor of Stefano Baroni
Convener: Nicola Marzari (EPF Lausanne)

09:00 - 10:00

Water: from deep undercooling to ultrahigh pressure 1h0'
Speaker: Roberto CAR (Princeton University)

Material:  Abstract

09:00

Interfaces
Convener: Erik Koch (Forschungszentrum Jülich)

10:00 - 11:30

Confinement-induced electronic reconstruction in (001) and (111) oriented perovskite superlattices 30'
Speaker: Rossitza PENTCHEVA (Universitaet Duisburg-Essen)

Material:  Abstract

10:00

First-principles dynamical mean-field perspective on electron correlation and magnetism in oxide
heterostructures 30'
Speaker: Frank LECHERMANN (Universitaet Hamburg)

Material:  Abstract

10:30

Engineering polar discontinuities in honeycomb lattices 30'
Speaker: Marco GIBERTINI (EPF Lausanne)

Material:  Abstract

11:00
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Recent developments in FCIQMC

Ali Alavi

Max Planck Institute for Solid State Research, Heisenbergstr 1, 70569
Stuttgart, Germany

and
Department of Chemistry, University of Cambridge

We will outline several developments in full Configuration Interaction Quantum
Monte Carlo (FCIQMC) methodology which my group has implemented recently.
These include a new non-uniform method to generate excitations, which greatly
increases the e�ciency of the method (while not comprosiming the accuracy),
and a method to compute reduced density matrices in an unbiased fashion from
the stochastically sampled wavefunction. Applications of the new methodology
to the calculation of properties such as nuclear gradients, dipole moments and
polarisabilities will be presented. We will also present results on a 3-band model
of a strongly correlated cuprate, as well as new benchmark calculations of the
ionisation potentials of 3d transition metal atoms.



Electronic, optical and vibronic coupling in organic

systems from many-body perturbation theory

Xavier Blase

Institut Néel, CNRS and Grenoble University, Grenoble, France.

The ability of the GW and Bethe-Salpeter Green’s function many-body perturba-
tion theories to describe the electronic and optical properties of isolated molecules
and complexes is being explored by several groups worldwide. While di�culties
exist, related e.g. to the starting point dependency, the e↵ect of self-consistency
at various levels. or the specific convergence problems for isolated molecules or
clusters, we will show that this family of techniques provide reliable results for the
description of problematic systems, such as transition-metal containing molecules
[1] and the important family of cyanine dyes, [2] or important physical phenom-
ena such as charge transfer excitations [3] and electron-vibration coupling. [4] In
the later case, we will summarize in particular our attempts to provide a descrip-
tion of electron-phonon coupling properties within simplified GW schemes.
Acknowledgements. Work done in collaboration with C. Faber, P. Boulanger,
C. Attaccallite, V. Olévano, and I. Duchemin (Grenoble, France); S. Korbel,
M.A.L. Marques, S. Botti (Lyon, France); D. Jacquemin (Nantes, France), D.
Beljonne (Mons, Belgium), M. Coté (Montréal, Canada) and E. Runge (Ilmenau,
Germany).

References:

[1] S. Korbel et al., J. Chem. Theory Comput. 10, 3934 (2014).
[2] P. Boulanger et al., J. Chem. Theory Comput. 10, 1212 (2014); P. Boulanger
et al., J. Chem. Theory Comput. 10, 4548 (2014).
[3] X. Blase, C. Attaccalite, Appl. Phys. Lett. 99, 171909 (2011); I. Duchemin,
T. Deutsch, X. Blase, Phys. Rev. Lett. 109, 167801 (2012); I. Duchemin and X.
Blase, Phys. Rev. B 87, 245412 (2013); C. Faber et al., J. Chem. Phys. 139,
194308 (2013).
[4] C. Faber et al., Phys. Rev. B 84, 155104 (2011); S. Ciuchi et al., Phys. Rev.
Lett. 108, 256401 (2012).



 
 
Water: from deep undercooling to ultrahigh pressure 
 
Roberto Car,  
Princeton University, Princeton, New Jersey 08544, USA 
 
The structure and dynamics of water change dramatically with mutated thermodynamic 
conditions, from glassy polymorphs, to metastable and stable liquids, all the way to 
superionic ice forms at extreme pressure and temperature. The huge range of time scales 
that characterizes these different states of matter cannot be spanned by a unique 
simulation approach, but requires models with different levels of coarse graining, ranging 
from continuous random networks and empirical force fields to ab-initio molecular 
dynamics approaches.  
  



Quantum transport in N-doped graphene and in atomic carbon chains

Andrés R. Botello-Méndez, Aurélien Lherbier and Jean-Christophe Charlier

University of Louvain, Institute of Condensed Matter and Nanosciences, Belgium

The incorporation of foreign atoms into graphene has been widely investigated in order to modify its
electronic and chemical properties. In contrast with conventional materials, the e↵ect of foreign atoms in
a 2D material is expected to depend significantly on the position and the local environment of each atom
due to the quantum confinement of the electrons. When a nitrogen source is introduced during the CVD
growth of graphene, the nitrogen incorporation exhibits a preferential accommodation within one of the
two triangular sublattices that compose the honeycomb network [1]. Ab initio STM images and computed
local density of states reveal specific signatures for each type of nitrogen defects, which are then correlated
with experimental STM/STS measurements, thus confirming such a unbalanced sublattice N-doping in
graphene (although not hitherto understood). Electronic structure and transport properties of N-doped
graphene with a single sublattice preference are then investigated using both first-principles techniques
and a real-space Kubo-Greenwood approach [2]. Such a breaking of the sublattice symmetry leads to
the appearance of a true band gap in graphene electronic spectrum even for a random distribution of the
N dopants. In addition, a natural spatial separation of both types of charge carriers at the band edge
is observed, leading to a highly asymmetric electronic transport. For such N-doped graphene systems,
the carrier at the conduction band edge present outstanding transport properties including long mean
free paths, high mobilities and conductivities. Such a transport behavior can be explained by a non-
di↵usive regime (quasi-ballistic transport behavior at the conduction band edge), and originates from a
low scattering rate [2]. The presence of a true band gap along with the persistence of carriers traveling
in an unperturbed sublattice suggest the use of such N-doped graphene in G-FET applications, where a
high ION/IOFF ratio is expected. The present ab initio simulations should encourage more investigation
and specific transport measurements on N-doped graphene samples where such an unbalanced sublattice
doping is observed.
Carbyne, the sp1-hybridized phase of carbon, is still a missing link in the family of carbon allotropes. De-
spite many e↵orts in synthetic chemistry, bulk phases of carbyne remain elusive, and this type of carbon
material is believed to be unstable. However, in recent years the elementary constituents of carbyne, i.e.,
linear chains of carbon atoms, have been observed in the electron microscope. Hence, isolated atomic
chains exist and are highly interesting one-dimensional conductors that have stimulated considerable
theoretical work. Because of the challenge involved in the controlled synthesis and characterization of
carbon chains, experimental information is still very limited. Recently, detailed electrical measurements
and first-principles electronic transport calculations have been performed on monoatomic carbon chains
[3-4]. When the 1D system is under strain, the current-voltage curves exhibit a semiconducting behavior,
which corresponds to the polyyne structure of the atomic chain with alternating single and triple bonds.
Conversely, when the chain is unstrained, the ohmic behavior is observed in agreement with the metallic
cumulene structure with double bonds. This confirms a recent theoretical prediction, namely that a
metal-insulator transition can be induced by adjusting the strain. The key role of the contacting leads
is also scrutinized by ab initio quantum conductance calculations, explaining the rectifying behavior
measured in monoatomic carbon chains in a non-symmetric contact configuration.

[1] R. Lv, Q. Li, A.R. Botello-Mendez, et al., Scientific Reports 2, 586 (2012)

[2] A. Lherbier, A.R. Botello-Mendez, and J.-C. Charlier, Nano Lett. 13, 1446 (2013)

[3] O. Cretu, A.R. Botello-Mendez, I. Janowska, C. Pham-Huu, J.-C. Charlier, and F. Banhart,
Nano Lett. 13, 3487 (2013)

[4] A. La Torre, A.R. Botello-Mendez, W. Baaziz, J.-C. Charlier, and F. Banhart, submitted (2014)



Seeing the covalent bond: Simulating Atomic Force

Microscopy Images

James R. Chelikowsky

Center for Computational Materials, Institute of Computational Engineering
and Sciences, Departments of Physics and Chemical Engineering, University of

Texas at Austin, Austin, Texas 78712 USA

Advances in atomic force microscopy (AFM) have made it possible to achieve
unprecedented images of covalent bonds, in some cases even to resolve the bond
order in polycyclic aromatics. However, fundamental questions remain about
interpreting the images and modeling the AFM tip. For example, the bright
spots in non-contact AFM images can have a close correspondence to the atomic
structure of a given specimen, but there can be contrast changes with tip height
that cannot be interpreted directly by atomic positions. While the nature of the
tip can be crucial in understanding the details of the image, the atomic structure
of the tip is often unknown. This situation is compounded by the di�culty in
simulating AFM images. In order to perform computational studies of AFM, one
must determine the interatomic forces as a function of the tip height on a fine
grid above the specimen.

We propose new high performance algorithms to solve for the quantum forces
between the tip and the specimen. This approach coupled with a simple theory
that avoids an explicit model of the AFM tip, allows us to accurately replicate
AFM images and resolve outstanding issues in their interpretation.

References: T.-L. Chan, C.Z. Wang, K.M. Ho, J.R. Chelikowsky:“E�cient first-
principles simulation of noncontact atomic force microscopy for structural anal-
ysis,” Phys. Rev. Lett. 102, 176101 (2009) and M. Kim and J.R. Chelikowsky:
“Simulated non-contact atomic force microscopy for GaAs surfaces based on real-
space pseudopotentials,” Appl. Surf. Sci. 303,163 (2014).



 
"DAVID VANDERBILT@60, AND HIS INFLUENCE ON RECENT THEORIES OF 

ELECTRON-PHONON INTERACTIONS AND SUPERCONDUCTIVITY” 
 
 

Marvin L. Cohen 
 

Department of Physics 
University of California at Berkeley 

and 
Materials Sciences Division  

Lawrence Berkeley National Laboratory 
Berkeley, CA 94720 

 
 
 At this 2015 Electronic Structure/Computational Materials Physics 
Workshop here in Trieste, it is a great pleasure for me to contribute to the 
sessions in honor of the 60th birthdays of David Vanderbilt and Stefano Baroni. 
Roberto Car will discuss the career of Stefano Baroni, and I will describe some of 
David Vanderbiltʼs contributions to condensed matter physics. In particular, I will 
focus on Davidʼs creative use of Wannier functions which has had a big impact. 
Iʼll discuss how this new emphasis on Wannier functions led to important 
advances related to studies of electron-phonon interactions and 
superconductivity. 
 



Searching*for*topological*semi2metals*in*realistic*materials*
!
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Xi#Dai#
!
Division!of!Theory,!The!Institute!of!Physics,!Chinese!Academy!of!Sciences,!#8!

South!Third!Street,!100190!Beijing,!China!
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Topological! semiDmetal! (TSM)! is! a! new! type! of! quantum! phases! in! condensed!

matter,! which! includes! Dirac! semiDmetal! (DSM)! and! Weyl! semiDmetal! (WSM)!
phases.!The! appearance!of!DSM!phase! requires! additional! crystal! symmetry! to!

generate! Dirac! points! along! some! special! directions.! And! the! WSM! phase!

requires!breaking!of!either! time!reversal!or! inversion!symmetry!to!remove!the!
spin!degeneracy.! In!the!present!talk,! I!will!summarize!the!TSM!materials! found!

recently! in! our! group! by! first! principle! methods.! Besides! the! exotic! physical!
properties!of!these!TSMs,!I!will!also!introduce!from!the!symmetry!point!of!view!

where!and!how!to!find!these!materials.!

!



The Density-Matrix Quantum Monte Carlo Method

W.M.C. Foulkes, N.S. Blunt, T.W. Rogers, F. Malone, J.S. Spencer

Department of Physics, Imperial College London

J.J. Shepherd

Rice University

The density-matrix quantum Monte Carlo (DMQMC) method [1] is a finite-
temperature generalization of the full-configuration-interaction quantum Monte
Carlo (FCIQMC) method recently introduced by Booth, Thom and Alavi [2].
Like FCIQMC, DMQMC overcomes the fermion sign problem in small enough
systems. Unlike FCIQMC, which is primarily a ground-state method, DMQMC
samples the density operator of a many-particle system at finite temperature.
The availability of the density matrix allows arbitrary reduced density matrix
elements and expectation values of complicated non-local observables to be eval-
uated. This talk explains the theory behind DMQMC, describes the algorithm,
and introduces an importance-sampling procedure to improve the stochastic effi-
ciency. To demonstrate the potential of DMQMC, the energy and staggered mag-
netization of the isotropic antiferromagnetic Heisenberg model on small lattices,
the concurrence of one-dimensional spin rings, and the Renyi S2 entanglement
entropy of various sublattices of the 6×6 Heisenberg model are calculated. We
also present preliminary results for warm dense electron gas systems.

[1] N.S. Blunt, T.W. Rogers, J.S. Spencer, and W.M.C. Foulkes, Phys. Rev. B
89, 245124 (2014)

[2] G.H. Booth, A.J.W. Thom, and A. Alavi, J. Chem. Phys. 131, 054106 (2009)



Engineering polar discontinuities in honeycomb lattices

Marco Gibertini

Theory and Simulation of Materials (THEOS) and National Center for
Computational Design and Discovery of Novel Materials (MARVEL), École

Polytechnique Fédérale de Lausanne, Switzerland

Unprecedented and fascinating phenomena have been recently observed at oxide
interfaces between centrosymmetric cubic materials, where polar discontinuities
can give rise to polarization charges and electric fields that drive a metal-insulator
transition and the appearance of a two-dimensional electron gas. Lower dimen-
sional analogues are possible, and honeycomb lattices o↵er a fertile playground
thanks to their versatility and the extensive on-going experimental e↵orts in
graphene and related materials. Here we suggest di↵erent realistic pathways
to engineer polar discontinuities in honeycomb lattices, and support these sug-
gestions with extensive first-principles calculations. Several approaches are dis-
cussed, based on (i) nanoribbons, where a polar discontinuity against the vacuum
emerges, and (ii) functionalizations, where covalent ligands are used to engineer
polar discontinuities by selective or total functionalization of the parent systems.
All the cases considered have the potential to deliver innovative applications in
ultra-thin and flexible solar-energy devices and in micro- and nano-electronics.



Quantum-size effects on vibrations and electron-phonon
coupling in thin Pb(111) films

Rolf Heid

Institute for Solid State Physics, Karlsruhe Institute of Technology, Germany

Thin metal films are well known realizations of the geometrical confinement of
electronic motion which manifests itself in the presence of quantum-well states
and profoundly alters the electronic structure. Its influence on the electron-
phonon coupling is, however, much less understood. In this context, Pb(111)
films on semiconducting substrates have been studied extensively in recent years,
because superconductivity was found to persist in ultrathin films, albeit with
reduced transition temperature [1], and was observed even for a single mono-
layer [2]. This raised questions to what extend quantum-size effects modify the
electron-phonon coupling directly, and what is the role of the substrate.

In this talk, I will present a comprehensive first principles investigation of elec-
tronic, vibrational, and electron-phonon coupling (EPC) properties of thin Pb(111)
films in the framework of density functional perturbation theory. Similar to the
findings for lead bulk [3], it was imperative to include spin-orbit interaction for
a proper quantitative description of vibrational spectra and coupling strengths.
Results for Fermi surface averaged couplings, relevant for superconductivity [4],
as well as for EPC-induced self-energies of quantum well states for various film
thicknesses are discussed in comparison with recent experiments. I will also ad-
dress the influence of the substrate on these properties.

[1] Y. Guo et al., Science 306, 1915 (2004)
[2] T. Zhang et al., Nat. Phys. 6, 104 (2010)
[3] R. Heid et al., Phys. Rev. B 81, 174527 (2010)
[4] I.Yu. Sklyadneva et al., Phys. Rev. B 87, 085440 (2013)



From molecular magnetism towards molecular spintronics

Jens Kortus

TU Bergakademie Freiberg, Leipziger Str. 23, D-09599 Freiberg, Germany

In the first part of my talk I will discuss how calculations based on density func-
tional theory (DFT) can guide qualitatively (or sometimes even quantitatively)
in the design of molecules with improved magnetic anisotropy barrier [?].
In the second part I will focus on metal-phthalocyanines (MPc), which are promis-
ing molecular materials for spintronics. Electronic structure calculations can pro-
vide information required for interpretations of experimental data. In particular a
recently investigated layered system of MnPc and F16CoPc shows charge transfer
at the interface between the MPc’s. DFT calculations reveal that a hybrid state
is formed between the two types of phthalocyanines, which causes this charge
transfer. For the hybrid state the Mn 3d

xz

interacts with the Co 3d
z

2 orbital
leading to a two-level system [?, ?, ?].
These results are of importance for the application of such interfaces in organic
electronic devices since charge transfer considerably a↵ects the energy level align-
ment and the transport behaviour of the respective hetero-junction. Since the
transfer of charge is also connected to a transfer of spin and the hybrid system
has a net spin of S = 2, such compounds could also be termed spin-transfer

materials with future applications in the area of spintronics.
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Spectroscopic*observables*from*DFT*and*TDDFT:*limitations*and*hopes*

!
!
!

Stephan(Kümmel(
!
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!
!
Present! day! density! functionals! serve! many! purposes,! but! most! of! them! also!
suffer! from! systematic! limitations.! The! insufficient! accuracy! in! describing!
localization! effects,! the! tremendous! overestimation! of! long@range! charge!
transfers,! and! the! limited! interpretability! of! the! Kohn@Sham! eigenvalues! are!
prominent! examples.! This! talk! will! show! that! many! of! these! problems! are!
inherently! linked! to! one@electron! self@interaction! and! can! be! significantly!
reduced! with! a! self@interaction! correction! based! on! the! Optimized! Effective!
Potential![1].!It!will!further!be!discussed!that!range@separated!hybrid!functionals!
can! achieve! similar! effects! in! a! different! way.! Pros! and! cons! of! both! type! of!
approaches!will!be!pointed!out![2,3].!Final!remarks!will!address!the!hopes!that!
one! may! pin! on! new! types! of! semi@local! functionals! which! capture! important!
features!of!exact!exchange!in!their!semi@local!potential![4].!
!
!
!
!
!
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First-principles dynamical mean-field perspective on

electron correlation and magnetism in oxide

heterostructures

Frank Lechermann

I. Insitute for Theoretical Physics, University of Hamburg, Germany

The investigation of oxide heterostructures provides the possibility for exploring
novel composite materials beyond nature’s original conception (see [1] for a recent
review). Emerging electronic phases within the interface region between e.g. bulk
compounds of band- and/or Mott-insulating character pose a formidable prob-
lem beyond the scope of either conventional density functional theory (DFT) or
minimal model-Hamiltonian approaches. By means of the charge self-consistent
combination of DFT with dynamical mean-field theory (DMFT) an advanced re-
alistic many-body methodology is available that may tackle this challenge. In this
talk the theoretical framework will be presented and the application to intricate
heterostructure problems discussed.
I thereby mainly focus on two concrete problems. First, the �-doping of distorted-
perovskite Mott-insulating titanates with a single SrO layer along the [001] di-
rection gives rise to a rich correlated electronic structure [2]. From a realistic su-
perlattice study, layer- and temperature-dependent multi-orbital metal-insulator
transitions are revealed. Furthermore, breaking the spin symmetry in �-doped
GdTiO3 results in blocks of ferromagnetic itinerant and ferromagnetic Mott-
insulating layers which are coupled antiferromagnetically. Second, DFT+DMFT
insight [3] into the metallic state and the key mechanism for itinerant ferromag-
netism at the band-band insulating LaAlO3/SrTiO3 interface will be provided.
[1] J. Chakhalian, J. W. Freeland, A. J. Millis, C. Panagopoulos and J. M.
Rondinelli, RMP 86, 1189 (2014) [2] F. Lechermann and M. Obermeyer, arXiv:1411.1637
(2014) [3] F. Lechermann, L. Boehnke, D. Grieger and C. Piefke, PRB 90, 085125
(2014)



Spectroscopic properties beyond standard GW

Johannes Lischner

Department of Physics and Department of Materials, Imperial College London.

Spectral functions are measured in photoemission and tunneling experiments.

The GW method is the state-of-the-art approach to calculate spectral functions

that include many-electron interaction e↵ects beyond density-functional theory.

While GW theory has been very successful for the description of quasiparticle

excitations in a wide range of physical systems including semiconductors and

insulators, other systems and properties require going beyond the standard for-

malism.

For open-shell systems, such as magnetic molecules or magnetic defects in solids,

I have developed a Green’s function approach based on the GW approximation.

In these systems, the poles of the self energy give rise to the characteristic mul-

tiplet structure observed in photoemission experiments. For the calculation of

plasmon satellite features in spectral functions, GW plus cumulant theory cures

the failure of GW theory which is known to significantly overestimate the sep-

aration of quasiparticle and satellite peaks. Finally, I present a first-principles

approach to include the coupling of quasiparticles to spin fluctuations, which play

an important role in metals, magnets and unconventional superconductors.



Edge states in graphene nanostructures on metal surfaces

Riccardo Mazzarello

Institute for Theoretical Solid State Physics and JARA, RWTH Aachen
University, Germany

Graphene is a fascinating two-dimensional system with unique electronic and
transport properties. Nevertheless, the absence of an energy gap in its band
structure limits its applicability in semiconductor technology. Fabrication of
graphene nanostructures, such as nanoribbons and quantum dots, provides a
route to induce the required band gap. Interestingly, zigzag-terminated nanos-
tructures possess electronic states localized at the edge, which lead to non-trivial
magnetic properties. In fact, in the case of graphene nanoribbons, mean field
calculations predict a ferromagnetic spin polarization along the two edges and an
antiferromagnetic coupling across the nanoribbon. These properties have been
investigated intensively recently, due to potential applications in the field of spin-
tronics. However, in principle, there exist various effects which can undermine
the stability of edge magnetism, including quantum and thermal fluctuations,
edge reconstruction and passivation, and, for supported nanostructures, the in-
teraction with the substrate.
In this work, we have focused on substrate effects. For this purpose, we have
carried out a density functional theory study of the electronic and magnetic prop-
erties of graphene nanoribbons on the (111) surface of several metallic substrates,
namely Ir, Au, Ag and Cu. The selected substrates are commonly used to grow
graphene nanostructures by chemical vapor deposition methods or bottom-up ap-
proaches. We have considered both H-free and H-passivated nanostructures. In
the case of the Ir(111) surface, we do not find states localized at the nanoribbon
edges. We explain this result by the interplay between a strong and intricate
hybridization of the graphene π orbitals with Ir d states and a lattice-mismatch
driven geometrical relaxation at the edges. Our simulations are in agreement
with scanning tunneling spectroscopy experiments performed on graphene is-
lands on Ir(111). In the case of Au, Ag and Au substrates, the nanoribbons
possess edge states. In spite of this, they do not exhibit a significant magneti-
zation at the edge, with the exception of H-terminated nanoribbons on Au(111),
whose zero-temperature, mean-field magnetic properties are comparable to those
of free-standing nanoribbons. These findings are explained in terms of the dif-
ferent chemical interaction and charge transfer between the nanoribbons and the
three substrates.



Topological physics of transition-metal oxide

(111)-bilayers

Satoshi Okamoto

Materials Science and Technology Division, Oak Ridge National Laboratory

Transition metal oxides (TMOs) have long been one of the main subjects of ma-
terial science because of their novel functionalities such as high-Tc superconduc-
tivity in cuprates and the colossal magnetoresistance e↵ect in manganites. A new
era for the study of novel oxides was opened by the recent developments in thin
film growth techniques with the atomic precision. A variety of heterostructures
involving TMOs have been fabricated and characterized, leading to, for example,
the discovery of two-dimensional electron gases, magnetism, and superconduc-
tivity at interfaces between two dissimilar insulators. Further novel phenomena
could emerge in such TMO heterostructures. In this talk, I will present our theo-
retical work designing band topology using oxide heterostructures. Specifically, I
consider bilayers of TMOs grown along the [111] crystallographic axis. A variety
of novel phenomena are predicted, including quantum spin Halll e↵ects [1] and
anomalous Hall e↵ects [2]. The e↵ects of many-body interactions are discussed
by means of a slave-boson mean-field method [3] and the dynamical-mean-field
theory [4].

[1] D. Xiao, W. Zhu, Y. Ran, N. Nagaosa, and S. Okamoto, Nat. Commun. 2,
596 (2011).

[2] K.-Y. Yang, W. Zhu, D. Xiao, S. Okamoto, Z. Wang, and Y. Ran, Phys.
Rev. B 84, 201104(R) (2011).

[3] S. Okamoto Phys. Rev. Lett. 110, 066403 (2013).

[4] S. Okamoto, W. Zhu, Y. Nomura, R. Arita, D. Xiao, and N. Nagaosa, Phys.
Rev. B 89, 195121 (2014).



Many-body models for molecular nanomagnets

Eva Pavarini

Institute for Advanced Simulation and JARA High-Performance Computing

I will present a novel [1] flexible and e↵ective scheme to build ab-initiomany-body
models –and the corresponding low-energy magnetic Hamiltonians– for molecular
nanomagnets. It is based on using localized Foster-Boys orbitals as a one-electron
basis. I will illustrate applications of this scheme to some paradigmatic systems:
the antiferromagnetic rings Cr8 and Cr7 Ni, the single-molecule magnet Fe4, and
two Cr7Ni-Ni-Cr7Ni assemblies [1,2].

[1] A. Chiesa, S. Carretta, P. Santini, G. Amoretti, and E. Pavarini,
Phys. Rev. Lett. 110, 157204 (2013).

[2] A. Chiesa, G. Whitehead, S. Carretta, L. Carthy, G. Timco, S. Teat, G. Amoretti,
E. Pavarini, R. Winpenny, and P. Santini, Scientific Reports, in press (2014).



Electronic Structure of Molecular Magnets: Successes

within GGA and Challenges for SIC

Mark R. Pederson

Department of Chemistry, Johns Hopkins University, Baltimore MD, 21218

The experimental observation of resonant tunneling of magnetization in molecular
magnets has led to significant theoretical interest in the first-principles electronic-
structure based understanding of the magnetic- and spin-dependent- processes
in these systems. For cases where the electronic structure is described qualita-
tively correctly, the PBE-GGA has been rather successful in accurately predicting
many-of the molecular magnets composed of 3d-transition metal ions. Predictive
successes include quantitative determination of magnetic reorientation barriers
and the qualitatively correct description of the spin-excitation spectrum. This
talk will highlight some of these successes[1,2] but focus on identifying challenging
molecular-magnetic systems where the use of self-interaction corrected versions
of density-functional theory is expected to lead to better predictive capabilities.
For example for the Cu3 and V15 molecular magnets, both of which simplify
to a frustrated equilateral triangle of three spin 1

2 transition-metal cations, the
PBE-GGA provides the correct low-energy spin states but overestimates the split-
tings between the low-lying Kramer doublets and the upper quartet due to the
slightly delocalized d-electrons on the transition-metal sites[1]. Rationale for
why electronic-structure calculations with self-interaction-corrected functionals,
could improve spin-excitations will be discussed. In regard to understanding
spin-dependent electron transfer across molecular magnets, it is necessary to ac-
curately calculate the charge states of a molecular magnet that is tethered to
a distant electrode by a polymer. Through applications of DFT involving to
Mn12 and Fe4 molecular magnets as possible circuit elements and gold- and spin-
polarized graphene flakes as possible substrates, the relation of the level alignment
problem to the self-interaction correction will be highlighted. A new unitarily-
invariant method for e�ciently and exactly accounting for the self-interaction
corrections for all electrons, with applications to simple transition-metal systems
will be briefly introduced and discussed[3]. [1]MR Pederson and SN Khanna,
Phys. Rev. B 60, 9566 (1999), [2]J. F Nossa, MF Islam, CM Canali and MR
Pederson, PRB 85 085427 (2012). [3]M. R. Pederson, A. Ruzsinszky, and J. P.
Perdew, J. Chem. Phys. 140, 121103 (2014).



Confinement-induced electronic reconstruction in (001)

and (111) oriented perovskite superlattices

Rossitza Pentcheva

Department of Physics, University of Duisburg-Essen,
Lotharstr. 1. 47057 Duisburg, Germany
email: Rossitza.Pentcheva@uni-due.de

Oxide interfaces exhibit a broad spectrum of functional properties that are not
available in the respective bulk compounds, such as two-dimensional conductivity,
superconductivity and magnetism. In this talk I will compare the mechanisms of
electronic and orbital reconstruction in oxide quantum wells with (001) and (111)
crystallographic orientation. The latter promise to host even more exotic elec-
tronic states compared to the much studied (001)-oriented systems due to their
distinct topology [1]. Material-specific density functional theory calculations with
an on-site Coulomb repulsion term are used to explore the role of confinement,
symmetry breaking, polarity mismatch and strain in the emergence of novel elec-
tronic phases. The results illuminate a rich set of competing ground states in po-
lar (LaAlO3)M/(SrTiO3)N(111) [2] and non-polar (LaNiO3)M/(LaAlO3)N(111)
[3,4] superlattices, ranging from spin-polarized, Dirac-point Fermi surfaces pro-
tected by lattice symmetry to charge-ordered Mott or Peierls insulating phases.
Analogous to the (001) counterparts [5,6], orbital reconstructions and metal-to-
insulator transitions depend critically on the thickness of the quantum well and
in-plane strain, thus opening avenues for engineering properties at the nanoscale.
Research in collaboration with D. Doennig, A. Blanca-Romero and W.E. Pickett;
supported by the DFG, SFB/TR80.
[1] D. Xiao et al., Nat. Commun. 2, 596 (2011).
[2] D. Doennig, W. E. Pickett, and R. Pentcheva, Phys. Rev. Lett. 111, 126804
(2013).
[3] D. Doennig, W. E. Pickett, and R. Pentcheva, Phys. Rev. B 89, 121110(R)
(2014).
[4] S. Middey et al., arXiv 1407.1570.
[5] D. Doennig and R. Pentcheva, Sci. Rep., submitted.
[6] A. Blanca Romero and R. Pentcheva, Phys. Rev. B 84, 195450 (2011).



Reduced Density-Matrix Functional Theory: correlation

and spectroscopy

Pina Romaniello

Laboratoire de Physique Théorique, CNRS, IRSAMC, Université Toulouse III -
Paul Sabatier, 118 Route de Narbonne, 31062 Toulouse Cedex, France

In this work we explore the performance of approximations to electron correlation
in reduced density-matrix functional theory (RDMFT) [1] and of approximations
to the observables calculated within this theory. Our analysis focuses on the cal-
culation of total energies, occupation numbers, removal/addition energies, and
spectral functions. We use the exactly solvable Hubbard molecule at 1/4 and
1/2 filling as test systems. This allows us to analyze the underlying physics and
to elucidate the origin of the observed trends. For comparison we also report
the results of the GW approximation, where the self-energy functional is approx-
imated, but no further hypothesis are made concerning the approximations of
the observables. In particular we focus on the atomic limit, where the two sites
of the molecule are pulled apart and electrons localize on either site with equal
probability, unless a small perturbation is present: this is the regime of strong
electron correlation. In this limit, using the Hubbard molecule at 1/2 filling with
or without a spin-symmetry-broken ground state, allows us to explore how de-
generacies and spin-symmetry breaking are treated in RDMFT. We find that,
within the used approximations, neither in RDMFT nor in GW the signature of
strong correlation are present in the spin-singlet ground state, whereas both give
the exact result for the spin-symmetry broken case. Moreover we show how the
spectroscopic properties change from one spin structure to the other. Our find-
ings can be generalized to other situations, which allows us to make connections
to real materials and experiment. [2]
[1] T. L. Gilbert, Phys. Rev. B 12, 2111 (1975)
[2] S. Di Sabatino, J.A. Berger, L. Reining, and P. Romaniello, arXiv:1409.1008



Electric field at the microscopic level: from water

dissociation to Miller-like experiments

A. Marco Saitta
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Institut de Minéralogie, de Physique de Matériaux et de Cosmochimie (IMPMC)

Université Pierre et Marie Curie (UPMC) - Sorbonne
Paris, France

In the last decade, thanks to Berry-phase theory and its implementation in DFT
schemes, it is possible to study the e↵ect of finite homogenous electric fields in ab
initio molecular dynamics simulations [1]. Here we present a study of bulk liquid
water under intense electric fields [2]. We observe that the hydrogen-bond length
and the molecular orientation are significantly modified at low-to-moderate field
intensities. Fields beyond a threshold of about 0.35 V/Å are able to dissociate
molecules and sustain an ionic current via a series of correlated proton jumps,
in good agreement with experimental values [3]. Upon applying even more in-
tense fields (⇠ 1.0 V/Å), a 15%-20% fraction of molecules are instantaneously
dissociated and the resulting ionic flow yields a conductance of about 7.8 ⌦�1

cm�1. We then undertake the first ab initio computer simulations of the cele-
brated Miller experiment, that we perform in the condensed phase [4] Our study
shows that glycine spontaneously forms from mixtures of simple molecules once
an electric field is switched on. Moreover, combining the electric field approach
with a metadynamics-based analysis of chemical reactions[5], we identify formic
acid and formamide as key intermediate products of the early steps of the Miller
reactions, and the crucible of formation of complex biological molecules.
[1] P. Umari & A. Pasquarello, Phys. Rev. Lett. 89, 157602 (2002)
[2] A. M. Saitta, F. Saija, P. V. Giaquinta, Phys. Rev. Lett. 108, 207801 (2012).
[3] E. M. Stuve, Chem. Phys. Lett. 519-520, 1 (2012); Z. Hammadi et al. Appl.
Phys. Lett. 101, 243110 (2012); W. K. Lee et al., Nano Res. 6, 767 (2013).
[4] A. M. Saitta & F. Saija, Proc. Nat. Acad. Sci. USA 111, 13768 (2014);
http://www.impmc.upmc.fr/~saitta/press_Miller.html
[5] A. M. Saitta, F. Saija, F. Pietrucci, F. Guyot, Proc. Nat. Acad. Sci. USA in

press.



Monolayer of 1TMoS2: The Thinnest Ferroelectric?

Sharmila N. Shirodkar

Theoretical Sciences Unit,
Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore, India.

Ferroelectric crystals exhibit an electric dipole moment (spontaneous polariza-
tion) even in the absence of an external electric field. When heated, ferroelectric
materials transform at the ferroelectric transition temperature to the centrosym-
metric and non-polar paraelectric phase. The macroscopic electric polarization in
ferroelectrics can be switched by the application of external electric fields. Hence,
their films are used in various devices such as sensors, actuators and memories.
As ferroelectric ordering of dipoles oriented perpendicular to the surface of an
ultrathin film is suppressed by their depolarization field, ferroelectricity has been
shown to disappear below film thicknesses of 24 Å in BaTiO3, 8 Å in PbTiO3 and
10 Å in polymer films. However, truly 2-dimensional materials such as graphene,
hexagonal boron nitride and MoS2 have not been explored for its existence. Here,
we predict the emergence of unexpected, yet robust ferroelectricity (with polar-
ization perpendicular to the plane) in the 1T polytype of MoS2 as it undergoes
a transition from metallic to insulating state by using a combination of first-
principles and Landau theoretical analysis. We show that it originates from the
geometry of electronic Fermi surface through a strong coupling of d-orbitals of
Mo with valley phonons that induce an e↵ective electric field. Our prediction
of a 2-dimensional ferroelectric semiconductor opens up a new class of nanoscale
dipotronic devices based on MoS2, and we propose XNOR, NAND and OR logic
gates within a single transistor structure [1].

References
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Ab initio description of exciton dispersion

Francesco Sottile
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European theoretical Spectroscopy Facility

We present ab initio calculation of plasmon and exciton dispersion of wide-gap

insulators, like LiF or hBN, as well as molecular solids. With the help of the

Bethe-Salpeter Equation (recently extended [1,2] to describe full coupling mo-

mentum excitonic e↵ects) we calculate the momentum dispersion of the first

low-lying excitons, both visible and dark. Their particular behaviour is analysed

(with respect to momentum intensity and direction, coupling e↵ect, real space

distribution and interference e↵ects) and the results are compared with recent

inelastic X-ray scattering [3] and with electron energy loss spectroscopy [4,5].

[1] M. Gatti and F. Sottile, Phys. Rev. B 88, 155113 (2013)

[2] F. Sottile et al. The EXC code (GPL) http://www.bethe-salpeter.org/

[3] P. Abbamonte et al., PNAS 105, 12519 (2008)

[4] F. Roth et al, J. Chem. Phys. 136, 204708 (2012)

[5] P. Cudazzo, M. Gatti, A.Rubio, and F. Sottile Phys. Rev. B 88, 195152 (2013)



Development and Applications of Potential-Based

Density-Functional Theory

Viktor N. Staroverov

Department of Chemistry, The University of Western Ontario,
London, Ontario N6A 5B7, Canada

I will survey recent advances in the theory of Kohn–Sham effective potentials and
show how, by thinking in terms of these quantities, one can obtain new physical
insights and better density-functional approximations for computing molecular
properties. Topics include: development of energy functionals from Kohn–Sham
potentials, accurate prediction of excitation energies, and a new tool for studying
chemical reactivity called the average local electron energy.
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Optical spectra of MoS2: dependence on substrate and
electron-phonon coupling

Ludger Wirtz
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Layered transition-metal dichalcogenides, in particular the semiconducting MoS2,
are attracting currently a lot of attention due to their possible use in thin-film
electronics. Also from the fundamental point of view, these materials are very
interesting due to their complex band-structure, strong e↵ects of spin-orbit split-
ting and the possibility of valley polarization by circularly polarized light. We
summarize the debate on the quasi-particle band-structure of single and few-layer
MoS2 (self-consistent versus non-self consistent GW). We discuss the influence of
slight changes in the geometry of the single-layer as well as of the underlying
substrate. Optical absorption spectra are calculated on the level of the Bethe-
Salpeter equation including the e↵ect of spin-orbit coupling. Taking into account
the e↵ect of electron-phonon coupling, we calculate the temperature dependence
of the band gap and the absorption spectra. We discuss the origin of the ex-
perimentally observed doubling of the high-energy exciton at 2.6 eV on a gold
substrate as the potential e↵ect of a “mirror exciton” (exciton formed from image
states).
Following collaborations are gratefully acknowledged: For the theory: Alejan-
dro Molina-Sánchez (Luxembourg), Maurizia Palummo, Davide Sangalli, Andrea
Marini (Rome), and Kerstin Hummer (Vienna). For the experimental work on
the mirror excitons: Jan Mertens, Jeremy J. Baumberg (Cambridge), Yumeng
Shi, Hui Ying Yang (Singapore).
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University of Luxembourg,
Faculty of Science, Technology and Communication
162 Aavenue de la Faencerie
1511 Luxembourg
LUXEMBOURG

Permanent Institute:

Participation for activity Computational Phys SMR Number: 2 7 0 3 Page 10



NAME and INSTITUTE FunctionN o . Nationality

PARTICIPANT Total number in this function: 157

40. AKHAVAN Mojdeh

40.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

m.akhavan@ipm.irPermanent Institute e mail

Computational Physical Sciences Research Laboratory
School of Nano-Science
Institute for Research in Fundamental Sciences IPM
Farmanieh
Tehran
ISLAMIC REPUBLIC OF IRAN

Permanent Institute:

41. AMADON Bernard

41.

FRANCE PARTICIPANT

bernard.amadon@cea.frPermanent Institute e mail

CEA-DIF
Departement de Physique Theorique et Appliquee
Bruyères-le-Châtel
91297 Arpajon
FRANCE

Permanent Institute:

42. AMBROSETTI Alberto
42.

ITALY PARTICIPANT

albertoambrosetti@gmail.comPermanent Institute e mail

Universita' degli Studi di Padova
Department of Physics
Via Marzolo, 8
35131 Padova 35131
ITALY

Permanent Institute:

43. ANDREUSSI Oliviero

43.

ITALY PARTICIPANT

oliviero.andreussi@unipi.itPermanent Institute e mail

Department of Chemistry
University of Pisa
Via Moruzzi 3
Pisa 56124
ITALY

Permanent Institute:

44. BAFFOUR AWUAH Joel

44.

GHANA PARTICIPANT

provost.sci@knust.edu.ghPermanent Institute e mail

Kwame Nkrumah University Of Science and Technology
College of Science
Department of Physics
Knust
00233 Kumasi
Ashanti
GHANA

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

45. BAGHERI Varnousfaderani Behnaz

45.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

b2bagher@uwaterloo.ca
31 October 2016

Permanent Institute e mail

SoftSimu-the Karttunen Group
Computational and Theoretical Chemistry and Physics
University of Waterloo
200 University Avenue West
Waterloo N2L 3G1
ON
CANADA

University of Waterloo
200 University Avenue West
Waterloo
Ontario N2L 3G1
CANADA

Until when:

Present institute:Permanent Institute:

46. BARBORINI Matteo

46.

ITALY PARTICIPANT

matteo.barborini@nano.cnr.itPermanent Institute e mail

Centro S3, CNR
Istituto di Nanoscienze
Via Campi 213/a
Modena 41125
ITALY

Permanent Institute:

47. BARONI Stefano

47.

ITALY PARTICIPANT

baroni@sissa.itPermanent Institute e mail

SISSA & DEMOCRITOS National Simulation Center
Via Bonomea 265
34136 Trieste
ITALY

Permanent Institute:

48. BERGER Jan Adriaan

48.

NETHERLANDS PARTICIPANT

arjan.berger@polytechnique.eduPermanent Institute e mail

Laboratoire de Chimie et Physique Quantiques
IRSAMC
Universite' Toulouse III - Paul Sabatier
118 Route de Narbonne
31062 Toulouse
FRANCE

Permanent Institute:

49. BHAT Soumya Sadashiva

49.

INDIA PARTICIPANT

soumyabhat25@gmail.comPermanent Institute e mail

Indian Institute of Science,
Department of Materials Engineering,
Prof U. Ramamurty Lab
Bangalore
Bangalore 560012
Karnataka
INDIA

Permanent Institute:

Participation for activity Computational Phys SMR Number: 2 7 0 3 Page 12



NAME and INSTITUTE FunctionN o . Nationality

50. BOGUSLAWSKI Piotr

50.

POLAND PARTICIPANT

bogus@ifpan.edu.plPermanent Institute e mail

Polish Academy of Sciences
Institute For Theoretical Physics
Al. Lotnikow 32/46
O2-668 Warsaw
POLAND

Permanent Institute:

51. BORGHI Giovanni

51.

ITALY PARTICIPANT

giovanni.borghi@epfl.chPermanent Institute e mail

Ecole Polytechnique Federale de Lausanne,
MXC department, lab THEOS
EPFL STI IMX THEOS MXC 341 (Bâtiment MXC) Station 12 CH-1015
Lausanne
1015 Lausanne
Vaud
SWITZERLAND

Permanent Institute:

52. BORINAGA Miguel

52.

SPAIN PARTICIPANT

mborinaga001@ehu.esPermanent Institute e mail

Centro de Fisica de Materiales
CFM-MPC CSIC-EHU
Paseo de Manuel Lardizabal 5
Donostia San Sebastian
Gipuzkoa
SPAIN

Permanent Institute:

53. BRANQUINHO DE QUEIROZ Thiago

53.

BRAZIL PARTICIPANT

thiago.branquinho-de-queiroz@uni-bayr
euth.de

Permanent Institute e mail

University of Bayreuth
Theoretical Physics IV
Universitaetsstrasse 30
95440 Bayreuth
Bayer
GERMANY

Permanent Institute:

54. BURSI Luca

54.

ITALY PARTICIPANT

luca.bursi@unimore.itPermanent Institute e mail

Department of Physics
University of Modena and Reggio Emilia
via Campi 213/A
Modena
ITALY

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

55. CALZOLARI Arrigo

55.

ITALY PARTICIPANT

arrigo.calzolari@nano.cnr.itPermanent Institute e mail

Istituto Nanoscienze CNR NANO S3
Via Campi 213/A
41100 Modena
ITALY

Permanent Institute:

56. CAMPI Davide

56.

ITALY PARTICIPANT

d.campi@campus.unimib.itPermanent Institute e mail

University of Milano-Bicocca
Department of Material Science
Via R.Cozzi 53
20816 Milano
ITALY

Permanent Institute:

57. CAZZANIGA Marco
57.

ITALY PARTICIPANT

marco.cazzaniga@guest.unimi.itPermanent Institute e mail

Universita' degli Studi di Milano
Dipartimento di Fisica
Via Celoria, 16
20133 Milano
ITALY

Permanent Institute:

58. CEPELLOTTI Andrea
58.

ITALY PARTICIPANT

andrea.cepellotti@epfl.chPermanent Institute e mail

Ecole Polytechnique Federale de Lausanne- STI IMX- Theory and
Simulation of Materials
Station 12
1007 Lausanne
Vaud
SWITZERLAND

Permanent Institute:

59. CERESOLI Davide

59.

ITALY PARTICIPANT

davide.ceresoli@istm.cnr.itPermanent Institute e mail

Istituto di Scienze e Tecnologie Molecolari
Consiglio Nazionale delle Ricerche
via Golgi 19
Milano 20133
ITALY

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

60. CHITTARI Bheema Lingam

60.

INDIA PARTICIPANT

bheemalingam@yahoo.comPermanent Institute e mail

Dr. Vijay Kumar Foundation
1969, Sector-4
Gurgaon 122001
Haryana
INDIA

Permanent Institute:

61. COCOCCIONI Matteo

61.

ITALY PARTICIPANT

matteo.cococcioni@epfl.chPermanent Institute e mail

Ecole Polytechnique Federale de Lausanne, EPFL
EPFL-STI-IMX THEOS, Station 12, MXC 338
CH 1015 Lausanne
SWITZERLAND

Permanent Institute:

62. CORNI Stefano
62.

ITALY PARTICIPANT

stefano.corni@nano.cnr.itPermanent Institute e mail

INFM CNR S3 Centre
c/o Dipartimento di Fisica
Universita' di Modena e Reggio Emilia
Via Campi, 213/A
41100 Modena
ITALY

Permanent Institute:

63. CORRADINI Dario

63.

ITALY PARTICIPANT

dario.corradini@ens.frPermanent Institute e mail

Ecole Normale Superieure
Departement de Chimie
Laboratoire PASTEUR UMR 8640
24 rue Lhomond
75005 Paris
FRANCE

Permanent Institute:

64. DAL CORSO Andrea
64.

ITALY PARTICIPANT

dalcorso@sissa.itPermanent Institute e mail

International School for Advanced Studies SISSA-ISAS
Condensed Matter Sector
Via Bonomea 265
Trieste 34136
ITALY

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

65. DARDENNE Nicolas

65.

BELGIUM PARTICIPANT

n.dardenne@uclouvain.bePermanent Institute e mail

Georges Lemaitre Centre for Earth and Climate
Earth and Life Institute
Universite catholique de Louvain
Place Louis Pasteur, 3
Louvain La Neuve
BELGIUM

Permanent Institute:

66. DAUTH Matthias Christian
66.

GERMANY PARTICIPANT

matthias.dauth@uni-bayreuth.dePermanent Institute e mail

University of Bayreuth
Universitaetsstrasse 30
95440 Bayreuth
GERMANY

Permanent Institute:

67. DE MELLO VENEZUELA Pedro Paulo

67.

BRAZIL PARTICIPANT

pedro.venezuela@gmail.comPermanent Institute e mail

Instituto de Fisica da Universidade Federal Fluminense
Av- Gal- Milton Tavares de Souza s-nº
Niteroi
BRAZIL

Permanent Institute:

68. DEL CASTILLO Elisabetta
68.

ITALY PARTICIPANT

elisabetta.delcastillo@unimi.itPermanent Institute e mail

Dipartimento di Chimica
Universita'  degli Studi di Milano
Via Golgi 19
20133 Milano
ITALY

Permanent Institute:

69. DRAGONI Daniele Francesco

69.

ITALY PARTICIPANT

daniele.dragoni@epfl.chPermanent Institute e mail

Theory and Simulation of Materials- Ecole
Polytechnique Federale de Lausanne
EPFL STI IMX THEOS, Station 12
1015 Lausanne
Vaud
SWITZERLAND

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

70. EL HAJ HASSAN Fouad

70.

LEBANON PARTICIPANT

hassan.f@ul.edu.lbPermanent Institute e mail

Lebanese University
Faculty of Science I
LPM  Laboratoire de Physique des Materiaux
El Hadath
Beirut
LEBANON

Permanent Institute:

71. ERREA Ion
71.

SPAIN PARTICIPANT

ion.errea@ehu.esPermanent Institute e mail

Donostia International Physics Center DIPC
Manuel de Lardizabal pasealekua 4
20018 Donostia San Sebastian
Basque Country
SPAIN

Permanent Institute:

72. FERNANDEZ-SERRA Marivi
72.

SPAIN PARTICIPANT

maria.fernandez-serra@stonybrook.eduPermanent Institute e mail

Stony Brook University
Physics Department
Stony Brook 11733
NY
UNITED STATES OF AMERICA

Permanent Institute:

73. FERRETTI Andrea

73.

ITALY PARTICIPANT

andrea.ferretti@nano.cnr.itPermanent Institute e mail

Centro S3, CNR-Istituto Nanoscienze
via G. Campi 213/a
41124 Modena
ITALY

Permanent Institute:

74. FIORENTINI Mattia

74.

ITALY PARTICIPANT

mattia.fiorentini@kcl.ac.ukPermanent Institute e mail

Physics Department
King's College London
Strand
WC2R 2LS London
UNITED KINGDOM

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

75. FISICARO Giuseppe

75.

ITALY PARTICIPANT

giuseppe.fisicaro@unibas.chPermanent Institute e mail

Prof.Dr.S.Goedecker
Department of Physics
University of Basel
Klingelbergstrasse 82
4056 Basel
Basel-Stadt
SWITZERLAND

Permanent Institute:

76. FRATESI Guido

76.

ITALY PARTICIPANT

guido.fratesi@unimi.itPermanent Institute e mail

Dipartimento di Fisica
Universita' degli Studi di Milano
via Celoria 16
Milano 20133
ITALY

Permanent Institute:

77. FRITZ Michelle

77.

UNITED STATES OF
AMERICA

PARTICIPANT

michelle.fritz@uam.esPermanent Institute e mail

Universidad Autonoma de Madrid
Ciudad Universitaria de Cantoblanco, 28049
Madrid
SPAIN

Permanent Institute:

78. FUGALLO Giorgia

78.

ITALY PARTICIPANT

giorgia.fugallo@polytechnique.eduPermanent Institute e mail

Laboratoire des Solides Irradies
ETSF
Ecole Polytechnique
bat 411
91128 Palaiseau
FRANCE

Permanent Institute:

79. GALANTE Mario

79.

ITALY PARTICIPANT

mario.galante@studenti.unipd.itPermanent Institute e mail

Universita'  degli Studi di Padova
Dipartimento di Fisica e Astronomia
Galileo Galilei
Via F. Marzolo 8
Padova
ITALY

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

80. GANAPATHY SUBRAMANIAN Vaitheeswaran

80.

INDIA PARTICIPANT

vaithee@uohyd.ac.inPermanent Institute e mail

Advanced Center of Research in High Energy Materials
University of Hyderabad
Prof. C. R. Rao Road
Hyderabad 500 046
Telengana
INDIA

Permanent Institute:

81. GE Xiaochuan

81.

PEOPLE'S REPUBLIC OF
CHINA

PARTICIPANT

ustcscgyer@gmail.comPermanent Institute e mail

Brookhaven National Laboratory
Brookhaven avenue
Upton 11973
NY
UNITED STATES OF AMERICA

Permanent Institute:

82. GENOVA Alessandro
82.

ITALY PARTICIPANT

alessandro.genova@rutgers.edu,
ag985@rutgers.edu

Permanent Institute e mail

Rutgers University
Department of Chemistry
Pavanello Research Group
73 Warren St
Newark 07102
New Jersey
UNITED STATES OF AMERICA

Permanent Institute:

83. GERSTMANN Uwe
83.

GERMANY PARTICIPANT

uwe.gerstmann@upb.dePermanent Institute e mail

University of Paderborn
Department Physik
Lehrstuhl Theoretische Physik
Warburger Str. 100
D-33098 Paderborn
GERMANY

Permanent Institute:

84. GHOSH Sukanya

84.

INDIA PARTICIPANT

sukanyaghosh@jncasr.ac.inPermanent Institute e mail

Jawaharlal Nehru Centre for Advanced Scientific Research JNCASR
Theoretical Sciences Unit
Materials Theory Group
Jakkur
Bangalore 560064
Karnataka
INDIA

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

85. GIACOMAZZI Luigi

85.

ITALY PARTICIPANT

giacomaz@sissa.itPermanent Institute e mail

CNR IOM Democritos Simulation Center and
SISSA Scuola Internazionale Superiore di Studi Avanzati
Via Bonomea 265
34136 Trieste
ITALY

Permanent Institute:

86. GIANNOZZI Paolo

86.

ITALY PARTICIPANT

paolo.giannozzi@uniud.itPermanent Institute e mail

Dipartimento di Chimica Fisica e Ambiente
Universita' di Udine
Polo dei Rizzi
Viale delle Scienze 208
33100 Udine
ITALY

Permanent Institute:

87. GIDOPOULOS Nikitas Ioannis
87.

GREECE PARTICIPANT

nikitas.gidopoulos@durham.ac.ukPermanent Institute e mail

Department of Physics
Durham University
South Road
Durham DH1 3LE
County Durham
UNITED KINGDOM

Permanent Institute:

88. GONZALEZ HERNANDEZ Rafael Julian
88.

COLOMBIA PARTICIPANT

rhernandezj@uninorte.edu.coPermanent Institute e mail

Departamento de Fisica
Universidad del Norte
Km 5 via a Puerto Colombia
575 Barranquilla
Colombia
COLOMBIA

Permanent Institute:

89. GONZALEZ SALAZAR Jhon Wilfer

89.

COLOMBIA PARTICIPANT

sgkgosaj@ehu.esPermanent Institute e mail

Centro de FAsica de Materiales CSIC-UPV-EHU
Material Physics Center MPC
Paseo Manuel de Lardizabal 5
20018 San Sebastian
SPAIN

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

90. GORNI Tommaso

90.

ITALY PARTICIPANT

tgorni@sissa.itPermanent Institute e mail

Condensed Matter Theory Sector,
International School of Advanced Studies
SISSA
Via Bonomea, 265
Trieste
ITALY

Permanent Institute:

91. GOSALBEZ MARTINEZ Daniel
91.

SPAIN PARTICIPANT

daniel.gosalbez@ehu.esPermanent Institute e mail

Centro de FAsica de Materiales
Universidad del Pais Vasco
P Manuel de Lardizabal 5
E-20018 San Sebastian
Gipuzkoa
SPAIN

Permanent Institute:

92. GOVONI Marco

92.

ITALY PARTICIPANT

mgovoni@uchicago.eduPermanent Institute e mail

Institute for Molecular Engineering
The University of Chicago
5747 South Ellis Avenue
Chicago 60637
Illinois
UNITED STATES OF AMERICA

Permanent Institute:

93. GRECO Andrea

93.

ITALY PARTICIPANT

andrea.greco11@imperial.ac.ukPermanent Institute e mail

Imperial College London
Physics Department
Exhibition Road
London SW7 2AZ
UNITED KINGDOM

Permanent Institute:

94. GULSEREN Oguz

94.

TURKEY PARTICIPANT

gulseren@fen.bilkent.edu.trPermanent Institute e mail

Bilkent University
Faculty of Science
Department of Physics
06800 Ankara
TURKEY

Permanent Institute:
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NAME and INSTITUTE FunctionN o . Nationality

95. GUNES Metin

95.

TURKEY PARTICIPANT

mgunes@tunceli.edu.trPermanent Institute e mail

Tunceli University
Faculty of Engineering
Computer Engineering Department
Aktuluk Mah. Tunceli Universitesi Yerleskesi
62100 Tunceli
TURKEY

Permanent Institute:

96. GUNTURU Krishna Chaitanya
96.

INDIA PARTICIPANT

krishnachaitanya.gunturu@gmail.com
31 July 2015
kgunturu@ung.siPresent Institute e mail

Permanent Institute e mail

School of Chemical Sciences
SRTM University
Vishnupuri
Nanded 431 606
Maharashtra
INDIA

Materials Research Laboratory
University of Nova Gorica
Vipavska 11c
Ajdovscina
SLOVENIA

Until when:

Present institute:
Permanent Institute:

97. GUPTA Sanjeev Kumar

97.

INDIA PARTICIPANT

sanjeev.gupta@sxca.edu.inPermanent Institute e mail

Dept. of Physics
St. Xavier's College
(Affiliated to Gujarat University)
P.B. No. 4168,
Ahmedabad 380 009
Gujarat
INDIA

Permanent Institute:

98. GYGI Francois
98.

SWITZERLAND PARTICIPANT

fgygi@ucdavis.eduPermanent Institute e mail

University of California at Davis
Department of Physics
One Shields Avenue
Davis CA 95616-8677
UNITED STATES OF AMERICA

Permanent Institute:

99. HAZRATI Ebrahim

99.

NETHERLANDS PARTICIPANT

ehazrati@gmail.comPermanent Institute e mail

Radboud University
Institute for Molecules and Materials
Heyendaalseweg 135
Nijmegen
NETHERLANDS

Permanent Institute:
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100. HERBIG Alexander

100.

GERMANY PARTICIPANT

alexander.herbig@kit.eduPermanent Institute e mail

Karlsruhe Institute of Technology KIT
Institute for Solid State Physics
Hermann von Helmholtz Platz 1
76344 Eggenstein Leopoldshafen
Baden Wuerttemberg
GERMANY

Permanent Institute:

101. HERNANDEZ NIEVES Alexander David
101.

ARGENTINA JUNIOR ASSOCIATE

alexande@cab.cnea.gov.ar,a_d_hernan
dez@yahoo.com

Permanent Institute e mail

Centro Atomico Bariloche
Instituto Balseiro
CNEA
Avenida Bustillo 9500
8400 San Carlos de Bariloche
Rio Negro
ARGENTINA

Permanent Institute:

102. HUEBENER Hannes
102.

GERMANY PARTICIPANT

hannes.huebener@gmail.comPermanent Institute e mail

Centro Mari Joxe Korta
University of the Basque Country
UPV EHU
Avenida de Tolosa 72
20018 San Sebastian
SPAIN

Permanent Institute:

103. IMAM Mighfar

103.

INDIA PARTICIPANT

mighfar@jncasr.ac.inPermanent Institute e mail

The Abdus Salam International Centre for Theoretical Physics
Strada Costiera, 11
Trieste 34151
ITALY

Permanent Institute:

104. JARDALI Fatme

104.

LEBANON PARTICIPANT

fatme.jardali@polytechnique.eduPermanent Institute e mail

Laboratoire de Physique des Interfaces et des Couches Minces
CNRS UMR7647
Ecole Polytechnique
Route de Saclay
91128 Palaiseau Cedex
FRANCE

Permanent Institute:
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105. JUNQUERA QUINTANA Francisco Javier

105.

SPAIN PARTICIPANT

javier.junquera@unican.esPermanent Institute e mail

Universidad de Cantabria
Ciencias de la Tierra y Fisica de la Materia Condensada
Avda. de Los Castros s/n
39005 Santander
SPAIN

Permanent Institute:

106. KANE Gaston

106.

BURKINA FASO PARTICIPANT

gaston.kane@polytechnique.eduPermanent Institute e mail

Laboratoire des solides irradies LSI
Ecole Polytechnique
Route de Saclay
91128 Palaiseau
FRANCE

Permanent Institute:

107. KIRKHAM Christopher James

107.

UNITED KINGDOM PARTICIPANT

kirkham@cp.prec.eng.osaka-u.ac.jpPermanent Institute e mail

University of Tsukuba
Center for Computational Sciences
Division of Quantum Condensed Matter Physics
1-1-1 Tennodai
Tsukuba 305-8577
Ibaraki
JAPAN

Permanent Institute:

108. KO Hsin Yu
108.

TAIWAN, CHINA PARTICIPANT

hsinyu@princeton.eduPermanent Institute e mail

Department of Chemistry
Princeton University
Frick Chemistry Laboratory
Princeton 08544
New Jersey
UNITED STATES OF AMERICA

Permanent Institute:

109. KOCAK Aysegul Begum

109.

TURKEY PARTICIPANT

begum.kocak@neel.cnrs.frPermanent Institute e mail

Institut NEEL
25 rue des Martyrs
38042 Grenoble
Isere
FRANCE

Permanent Institute:
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110. KOUSER Summayya

110.

INDIA PARTICIPANT

kousersummayya@jncasr.ac.inPermanent Institute e mail

Jawaharlal Nehru Center for Advanced Scientific Research
Jakkur
Bangalore 560064
Karnataka
INDIA

Permanent Institute:

111. KUEHNE Thomas

111.

GERMANY PARTICIPANT

tdkuehne@mail.upb.dePermanent Institute e mail

University of Paderborn
Department of Chemistry
Warburger Str. 100
33098 Paderborn
GERMANY

Permanent Institute:

112. KUNC Karel

112.

FRANCE PARTICIPANT

karel.kunc@upmc.frPermanent Institute e mail

University Pierre and Marie Curie Paris VI
IMPMC Institute of Mineralogy and Physics of Condensed Matter
Boite Courrier 115
4 Place Jussieu
75252 Paris Cedex 05
FRANCE

Permanent Institute:

113. LEONOV Ivan

113.

RUSSIAN FEDERATION PARTICIPANT

Ivan.Leonov@physik.uni-augsburg.dePermanent Institute e mail

Theoretical Physics III
Center for Electronic Correlations and Magnetism
Institute of Physics, University of Augsburg
Universitaetsstr. 1
86159 Augsburg
GERMANY

Permanent Institute:

114. LISENKOV Sergey Victorovich

114.

UNITED STATES OF
AMERICA

PARTICIPANT

slisenk@usf.eduPermanent Institute e mail

Department of Physics
University of South Florida

4202 E Fowler Ave., PHY114
Tampa 33620
FL
UNITED STATES OF AMERICA

Permanent Institute:
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115. LUECKE Andreas

115.

GERMANY PARTICIPANT

anlu@mail.uni-paderborn.dePermanent Institute e mail

University of Paderborn
Faculty of Natural sciences
Department of Physics
Warburger Str. 100
33098 Paderborn
GERMANY

Permanent Institute:

116. M V Vasudevan
116.

INDIA PARTICIPANT

vasumv@jncasr.ac.inPermanent Institute e mail

Theoretical Sciences Unit
Jawaharlal Nehru Centre for Advanced Scientific Research
Jakkur
Bangalore 560064
Karnataka
INDIA

Permanent Institute:

117. MAMMEN Nisha Mariam

117.

INDIA PARTICIPANT

mnishas@jncasr.ac.inPermanent Institute e mail

Jawaharlal Nehru Centre for Advanced Scientific Research JNCASR
Theoretical Sciences Unit
Jakkur
Bangalore 560064
Karnataka
INDIA

Permanent Institute:

118. MANKAD Venu
118.

INDIA PARTICIPANT

venu.mankad@uni-graz.atPermanent Institute e mail

Surface and Interface Physics Division
Institute of Physics
Karl Franzens Universitaet
Universitaetsplatz 5
A-8010 Graz
AUSTRIA

Permanent Institute:

119. MARKOV Maksim

119.

RUSSIAN FEDERATION PARTICIPANT

markov@theory.polytechnique.fr 1 October 2015

maksim.markov@polytechnique.eduPresent Institute e mail

Permanent Institute e mail

Laboratoires des Solides Irradies LSI
Ecole Polytechnique de Paris
Route de Saclay
91128 Palaiseau Cedex
Ile de France
FRANCE

Ecole Polytechnique
Route de Saclay
91128 Palaiseau
Ile de France
FRANCE

Until when:

Present institute:
Permanent Institute:
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120. MARKOVIC Marijana

120.

CROATIA PARTICIPANT

mmarkov@imi.hr
31 December 2014
marijana.markovic@tugraz.atPermanent Institute e mail

Institute for Medical Research and Occupational Health
Ksaverska cesta 2
HR-10001 Zagreb
CROATIA

Institute of Physical and Theoretical Chemistry, Graz
University of Technology
Stremayrgasse 9
Graz
AUSTRIA

Permanent Institute:

121. MARMODORO Alberto

121.

ITALY PARTICIPANT

amarmodo@mpi-halle.mpg.dePermanent Institute e mail

Max Planck Institute of Microstructure Physics
Weinberg 2
D-06120 Halle
GERMANY

Permanent Institute:

122. MARRAZZO Antimo
122.

ITALY PARTICIPANT

antimo.marrazzo@gmail.comPermanent Institute e mail

Department of Physics
University of Trieste
Via Valerio 2
Trieste 34127
ITALY

Permanent Institute:

123. MARSILI Margherita

123.

ITALY PARTICIPANT

margherita.marsili@nano.cnr.itPermanent Institute e mail

CNR Istituto Nanoscienze
S3 Center
Via Campi 213/A
Modena 41125
ITALY

Permanent Institute:

124. MARTIN Alexandre
124.

FRANCE PARTICIPANT

alexandre.martin@cea.frPermanent Institute e mail

Atomic Energy and Alternative Energies Commision CEA
Bruyeres le Chatel
Arpajon
FRANCE

Permanent Institute:
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125. MASROUR Rachid

125.

MOROCCO PARTICIPANT

rachidmasrour@hotmail.comPermanent Institute e mail

Cady Ayyed University
National School of Applied Sciences
Laboratory of Materials, Processes, Environment and Quality
Sidi Bouzid, P.B. 63
63 46000 Safi
SAFI
MOROCCO

Permanent Institute:

126. MCDERMOTT Eamon John Gordon

126.

CANADA PARTICIPANT

eamon.mcdermott@tuwien.ac.atPermanent Institute e mail

Institute of Materials Chemistry
TU Wien
Getreidemarkt 9/165-TC
1060 Vienna
AUSTRIA

Permanent Institute:

127. MICCIARELLI Marco

127.

ITALY PARTICIPANT

marco.micciarelli@sissa.itPermanent Institute e mail

Scuola Internazionale Superiore di Studi Avanzati SISSA
Condensed Matter Sector
Via Bonomea, 265
34136 Trieste
ITALY

Permanent Institute:

128. MIRANDA Caetano Rodrigues
128.

BRAZIL PARTICIPANT

caetano.miranda@ufabc.edu.brPermanent Institute e mail

Universidade Federal do ABC UFABC
Centro de Ciencias Naturais e Humanas CCNH
Rua Santa Adélia- 166- Bairro Bangu
Santo Andre 09210-170
SP
BRAZIL

Permanent Institute:

129. MIYAZAKI Tsuyoshi

129.

JAPAN PARTICIPANT

MIYAZAKI.Tsuyoshi@nims.go.jpPermanent Institute e mail

National Institute for Materials Science
1-1 Namiki
Tsukuba 305-0044
Ibaraki
JAPAN

Permanent Institute:
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130. MOYNIHAN Glenn

130.

IRELAND PARTICIPANT

omuinneg@tcd.iePermanent Institute e mail

CRANN Institute
School of Physics
Trinity College
College Green
0000 Dublin 2
IRELAND

Permanent Institute:

131. NADIMI Ebrahim
131.

GERMANY PARTICIPANT

nadimi@eetd.kntu.ac.irPermanent Institute e mail

K. N. Toosi University of Technology
Seyedkhandan, Dr. Shariati Ave
Tehran
Iran
ISLAMIC REPUBLIC OF IRAN

Permanent Institute:

132. NAJI Sufyan Saleh Ahmed
132.

REPUBLIC OF YEMEN KFAS PARTICIPANT

sufyan.naji@gmail.comPermanent Institute e mail

Science faculty
Physics department
Ibb University
University street
70270 Ibb
REPUBLIC OF YEMEN

Permanent Institute:

133. NAKATA Ayako
133.

JAPAN PARTICIPANT

NAKATA.Ayako@nims.go.jpPermanent Institute e mail

International Center for Young Scientist
National Institute for Materials Science
1-1 Namiki
Tsukuba 305-0044
Ibaraki
JAPAN

Permanent Institute:

134. NEGI Sunita

134.

INDIA PARTICIPANT

negisunita.81@gmail.comPermanent Institute e mail

Cluster Innovation Centre
University of Delhi
Rugby Sevens Building, University Stadium
Delhi 011-110007
Delhi
INDIA

Permanent Institute:
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135. NOH Ji Young

135.

REPUBLIC OF KOREA PARTICIPANT

jyn1024@sookmyung.ac.krPermanent Institute e mail

Computational Nano Physics Lab
Department of Physics
Sookmyung Women's University
Cheongpa-ro 47-gil 100
Seoul 140-742
REPUBLIC OF KOREA

Permanent Institute:

136. NOURBAKHSH Zahra

136.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

z.nourbakhsh@gmail.comPermanent Institute e mail

Institute for Research in Fundamental Science 'IPM'
Niavaran Square
11369 Tehran
ISLAMIC REPUBLIC OF IRAN

Permanent Institute:

137. ONIDA Giovanni

137.

ITALY PARTICIPANT

giovanni.onida@mi.infn.itPermanent Institute e mail

Universita' degli Studi di Milano
Dipartimento di Fisica
Via Celoria, 16
20133 Milano
ITALY

Permanent Institute:

138. ONO Tomoya

138.

JAPAN PARTICIPANT

ono@ccs.tsukuba.ac.jpPermanent Institute e mail

Graduate School of Engineering
Prec. Sci. Tech. Department
Osaka University
2-1, Yamada-oka, Suita
Osaka 565-0871
JAPAN

Permanent Institute:

139. ONUORAH Ifeanyi John
139.

NIGERIA PARTICIPANT

onuorahanyi@yahoo.com

31 December 2015
ionuorah@ictp.itPresent Institute e mail

Permanent Institute e mail

Department of Physics and Astronomy
Faculty of Physical Sciences
University of Nigeria
Campus Road
Nsukka +234
ENUGU
NIGERIA

Department of Physics,University of Trieste.
Fabio Severo
Trieste 35100
Trieste
ITALY

Until when:

Present institute:
Permanent Institute:
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140. ORHAN Okan Karaca

140.

TURKEY PARTICIPANT

orhano@tcd.iePermanent Institute e mail

School of Physics
Trinity College Dublin
College Green

Dublin 2
IRELAND

Permanent Institute:

141. OTUNGA Henry Odhiambo
141.

KENYA PARTICIPANT

henod2001@yahoo.comPermanent Institute e mail

Maseno University
Faculty of Science
Department of Physics
P.O. Private Bag
Maseno
KENYA

Permanent Institute:

142. PAL Koushik

142.

INDIA PARTICIPANT

koushik.pal.physics@gmail.com,
koushik@jncasr.ac.in

Permanent Institute e mail

Jawaharlal Nehru Centre for Advanced Scientific Research
Chemistry and Physics of Materials Unit CPMU
Materials Theory Group
Amruthahalli Main road
Bangalore 560064
Karnataka
INDIA

Permanent Institute:

143. PAMUK KURTCEPHE Betul

143.

TURKEY PARTICIPANT

betul.pamuk@impmc.upmc.frPermanent Institute e mail

IMPMC Institut de Mineralogie, de Physique des Milieux Condenses
de Paris
CNRS, Sorbonne University, UPMC

4 Place Jussieu
75252 Paris Cedex05
FRANCE

Permanent Institute:

144. PANHOLZER Martin

144.

AUSTRIA PARTICIPANT

martin.panholzer@jku.atPermanent Institute e mail

Center for Surface and Nanoanalytics
Johannes Kepler University
Altenberger Str. 69
4040 Linz
AUSTRIA

Permanent Institute:
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145. PANOSETTI Chiara

145.

ITALY PARTICIPANT

chiara.panosetti@ch.tum.dePermanent Institute e mail

Lehrstuhl fuer Theoretische Chemie
Technische Universitaet Muenchen
Lichtenbergstr. 4
85748 Garching B Muenchen
GERMANY

Permanent Institute:

146. PARIS Chiara

146.

ITALY PARTICIPANT

chiara.1.paris@kcl.ac.ukPermanent Institute e mail

Department of Physics
King's College London
The Strand
London WC2R 2LS
UNITED KINGDOM

Permanent Institute:

147. PATRICK Christopher

147.

UNITED KINGDOM PARTICIPANT

chripa@fysik.dtu.dkPermanent Institute e mail

Center for Atomic-Scale Materials Design
Department of Physics
Technical University of Denmark
Fysikvej
DK-2800 Kongens Lyngby
DENMARK

Permanent Institute:

148. PAULATTO Lorenzo

148.

ITALY PARTICIPANT

lorenzo.paulatto@impmc.upmc.frPermanent Institute e mail

University Pierre and Marie Curie Paris VI
IMPMC Institute of Mineralogy and Physics of Condensed Matter
Boite Courrier 115
4 Place Jussieu
75252 Paris Cedex 05
FRANCE

Permanent Institute:

149. PEREIRA CARDOSO Claudia Maria

149.

PORTUGAL PARTICIPANT

claudia.cardoso@nano.cnr.itPermanent Institute e mail

S3 Center
Istituto Nanoscienze CNR
via Campi 213/A
41125 Modena
ITALY

Permanent Institute:
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150. PERESSI Maria

150.

ITALY PARTICIPANT

peressi@ts.infn.itPermanent Institute e mail

Department of Physics
University of Trieste
Strada Costiera 11
34151 Trieste
ITALY

Permanent Institute:

151. PHAM Cong Huy

151.

VIET NAM PARTICIPANT

pchuy@iop.vast.ac.vn 30 October 2015
cpham@sissa.itPresent Institute e mail

Permanent Institute e mail

Institute of Physics
Center for Theoretical Physics
10 Dao Tan Street, Ba Dinh district
Hanoi
VIET NAM

International School for Advanced Studies
SISSA
via Bonomea, 265
34136 Trieste
ITALY

Until when:

Present institute:
Permanent Institute:

152. PIVIDORI Marco

152.

ITALY PARTICIPANT

marco.pividori@phd.units.itPermanent Institute e mail

University of Trieste, Department of Physics
via Valerio 2
Trieste 34127
ITALY

Permanent Institute:

153. PREZZI Deborah

153.

ITALY PARTICIPANT

deborah.prezzi@unimore.itPermanent Institute e mail

Centro S3, CNR-Istituto Nanoscienze
via G. Campi 213/a
41124 Modena
ITALY

Permanent Institute:

154. PRUSSEL Lucie

154.

FRANCE PARTICIPANT

prussel@theory.polytechnique.frPermanent Institute e mail

Laboratoire des Solides Irradies
Ecole Polytechnique
Route de Saclay
91128 Palaiseau
FRANCE

Permanent Institute:

155. RAULS Eva

155.

UNKNOWN PARTICIPANT

Department of Physics
University of Paderborn
Warburger Str. 100
33098 Paderborn
NRW
GERMANY

Permanent Institute:
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156. RAVIKUMAR Abhilash

156.

INDIA PARTICIPANT

a.ravikumar@campus.unimib.itPermanent Institute e mail

Department of Materials Science
University of Milano Bicocca
Piazza dell'Ateneo Nuovo 1
21026 Milano
ITALY

Permanent Institute:

157. REFSON Keith

157.

UNITED KINGDOM PARTICIPANT

keith.refson@stfc.ac.ukPermanent Institute e mail

Science & Technology Facilities Council
Rutherford Appleton Laboratory
Harwell Science & Innovation Campus
Didcot OX11 0QX
Oxfordshire
UNITED KINGDOM

Permanent Institute:

158. REYES RETANA Jose Angel
158.

MEXICO PARTICIPANT

amorpho@ciencias.unam.mxPermanent Institute e mail

Universidad Iberoamericana
Prolongacion Paseo de la Reforma 880
Lomas de Santa Fe
Mexico City 01219
Distrito Federal
MEXICO

Permanent Institute:

159. REZAEI BADAFSHANI Nafiseh

159.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

nafiserb@gmail.comPermanent Institute e mail

Department of Physics
Isfahan University of Technology IUT
Emam Khomeini
Isfahan
ISLAMIC REPUBLIC OF IRAN

Permanent Institute:

160. REZAEI SANI Seyed Mojtaba

160.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

s.m.rezaeisani@ipm.irPermanent Institute e mail

Institute for Research in Fundamental Sciences
Department of Nano-Science
Shahid Lavasani st,
No. 1, Shahid Farbin Alley
19395-5531 Tehran
ISLAMIC REPUBLIC OF IRAN

Permanent Institute:
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161. RIGNANESE Gian-Marco

161.

BELGIUM PARTICIPANT

gian-marco.rignanese@uclouvain.bePermanent Institute e mail

Universite Catholique de Louvain
Unite de Physico-Chimie et Physique des Materiaux
Batiment Boltzmann
Place Croix Du Sud 1
B-1348 Louvain La Neuve
BELGIUM

Permanent Institute:

162. RIOS RAMIREZ Jose Jorge
162.

MEXICO PARTICIPANT

j.rios.ramirez@fz-juelich.dePermanent Institute e mail

Institut fuer Energie und Klimaforschung IEK-6
Nukleare Entsorgung
Forschungszentrum Juelich GmbH
Wilhel-Johnen-Strasse
52425 Juelich
GERMANY

Permanent Institute:

163. ROCCA Dario

163.

ITALY PARTICIPANT

dario.rocca@univ-lorraine.frPermanent Institute e mail

Universite de Lorraine
Faculte des Sciences et Techniques
Boulevard des Aiguillettes BP239
54506 Nancy
France
FRANCE

Permanent Institute:

164. ROSA Marta

164.

ITALY PARTICIPANT

mrosa@sissa.itPermanent Institute e mail

Scuola Internazionale Superiore di Studi Avanzati
via Bonomea, 265
Trieste
ITALY

Permanent Institute:

165. ROY Prasenjit

165.

INDIA PARTICIPANT

prasenjit1988@gmail.comPermanent Institute e mail

Institute of Molecules and Materials
Radboud University Nijmegen
Heyendaalseweg 135
6525AJ Nijmegen
Gelderland
NETHERLANDS

Permanent Institute:
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166. RUINI Alice

166.

ITALY PARTICIPANT

alice.ruini@unimore.itPermanent Institute e mail

Istituto Nanoscienze CNR NANO S3
Via Campi 213/A
41100 Modena
ITALY

Permanent Institute:

167. SADAT NABI Hasan

167.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

hasansadat.nabi@infineon.comPermanent Institute e mail

Infineon Technology AG
Wernerwerkstr 2
93049 Regensburg
GERMANY

Permanent Institute:

168. SCHAFFHAUSER Philipp

168.

GERMANY PARTICIPANT

philipp.schaffhauser@uni-bayreuth.dePermanent Institute e mail

Lehrstuhl Theoretische Physik IV
Universitaet Bayreuth
Universitaetsstrasse
Bayreuth
GERMANY

Permanent Institute:

169. SCHMIDT Tobias

169.

GERMANY PARTICIPANT

tobias.schmidt@uni-bayreuth.dePermanent Institute e mail

Theoretical Physics IV
University of Bayreuth
Universitaetsstrasse 30
95447 Bayreuth
GERMANY

Permanent Institute:

170. SCHOBER Christoph Otto

170.

GERMANY PARTICIPANT

christoph.schober@ch.tum.dePermanent Institute e mail

Lehrstuhl fuer Theoretische Chemie
Department of Chemistry
TU Muenchen
Lichtenbergstr. 4
85747 Garching
GERMANY

Permanent Institute:

171. SHARMA Devina
171.

INDIA PARTICIPANT

devina@jncasr.ac.inPermanent Institute e mail

Jawaharlal Nehru Centre for Advanced Scientific Research, JNCASR
Jakkur
Bangalore 560064
Karnataka
INDIA

Permanent Institute:
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172. SIMS Hunter Robert

172.

UNITED STATES OF
AMERICA

PARTICIPANT

h.sims@grs-sim.dePermanent Institute e mail

German Research School for Simulation Sciences
Wilhelm-Johnen-Str.
52425 Juelich
GERMANY

Permanent Institute:

173. SOHIER Thibault

173.

FRANCE PARTICIPANT

thibault.sohier@impmc.upmc.frPermanent Institute e mail

Universite Pierre et Marie Curie
Institut de Mineralogie, de Physique des Materiaux et de
Cosmochimie IMPMC
4, place Jussieu
75005 Paris
FRANCE

Permanent Institute:

174. SOLER Jose Maria

174.

SPAIN PARTICIPANT

jose.soler@uam.esPermanent Institute e mail

Universidad Autonoma de Madrid
Dep.To de Fisica Teorica de La Materia Condensada
Facultad de Ciencias
Ciudad Universitaria
Cantoblanco
E-28049 Madrid
SPAIN

Permanent Institute:

175. SONI Himadriben Rajendrakumar
175.

INDIA PARTICIPANT

himadri.soni@fau.dePermanent Institute e mail

Lehrstuhl fuer Theoretische Chemie
Friedrich-Alexander Universitaet Erlangen-Nuernberg
Egerlandstrasse 3
91058 Erlangen
GERMANY

Permanent Institute:

176. SOUZA Ivo Nuno

176.

PORTUGAL PARTICIPANT

ivo_souza@ehu.esPermanent Institute e mail

Centro de Fisica de Materiales
Universidad del Pais Vasco
Paseo Manuel de Lardizabal 5
20018 San Sebastian
Gipuzkoa
SPAIN

Permanent Institute:
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177. SYZGANTSEVA Olga

177.

RUSSIAN FEDERATION PARTICIPANT

olga.syzgantseva@aalto.fiPermanent Institute e mail

Aalto University
Otakaari 1
00076 Espoo
FINLAND

Permanent Institute:

178. TALEATU Bidini Alade

178.

NIGERIA PARTICIPANT

bdntaleatu@oauife.edu.ng

31 May 2015

Permanent Institute e mail

Obafemi Awolowo University
Faculty of Science
Department of Physics
Ile Ife 220005
Osun State
NIGERIA

Elettra Sincrotrone
Strada Statale 14 - km 163,5
34014 TRIESTE
ITALY

Until when:

Present institute:
Permanent Institute:

179. TIMROV Iurii

179.

UKRAINE PARTICIPANT

itimrov@sissa.itPermanent Institute e mail

SISSA Scuola Internazionale Superiore di Studi Avanzati
via Bonomea, 265
Trieste 34151
ITALY

Permanent Institute:

180. TIRFFE Yonas Mulugeta
180.

ETHIOPIA PARTICIPANT

yonasmulugeta2004@yahoo.comPermanent Institute e mail

Aksum University
Collage of Natural and Computational Science
Department of Physics
P.O. Box 1010
Aksum
Tigray
ETHIOPIA

Permanent Institute:

181. TORRENT Marc
181.

FRANCE PARTICIPANT

marc.torrent@cea.frPermanent Institute e mail

Departement de Physique Theorique et Appliquee
Commissariat a l'Energie Atomique et aux Energies Alternatives
Bruyeres-le-Chatel
91297 Arpajon
FRANCE

Permanent Institute:
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182. TRIONI Mario Italo

182.

ITALY PARTICIPANT

m.trioni@istm.cnr.itPermanent Institute e mail

CNR National Research Council of Italy
Institute of Molecular Science and Technology ISTM
Via Golgi 19
20133 Milano
ITALY

Permanent Institute:

183. TRIPATHI Pushpendra

183.

INDIA PARTICIPANT

ptrip71@yahoo.comPermanent Institute e mail

Aligarh Muslim University
Department of Applied Physics, ZHCET
Centre of Excellence of Nanomaterails
Aligarh 202002
Uttar Pradesh
INDIA

Permanent Institute:

184. TRIVEDI Ravi Kumar
184.

INDIA PARTICIPANT

ravi.trivedi75@yahoo.comPermanent Institute e mail

Birla Institute of Technology and Science
Gnadhi Marg, Bits
Pilani 333031
Rajasthan
INDIA

Permanent Institute:

185. TZAVALA Marilena

185.

GREECE PARTICIPANT

marilena.tzavala@polytechnique.eduPermanent Institute e mail

Ecole Polytechnique
Laboratoire des Solides Irradies ETSF
Palaiseau Cedex
91120 Paris
FRANCE

Permanent Institute:

186. UCAR Sevilay
186.

TURKEY PARTICIPANT

seviucar@istanbul.edu.trPermanent Institute e mail

Maltepe University
Faculty of Engineering and Natural Sciences
Industrial Engineering Department
Marmara egitim Koiu, Marmara universitesi Basibuyuk
34857 Istanbul
Maltepe
TURKEY

Permanent Institute:
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187. ULMAN Kanchan Ajit

187.

INDIA PARTICIPANT

kulman@ictp.it
4 October 2016

Permanent Institute e mail

Condensed Matter and Statistical Physics
Abdus Salam International Centre for Theoretical Physics
Strada Costiera 11
Trieste 34151
ITALY

The Abdus Salam International Centre for Theoretical
Physics
Condensed Matter and Statistical Physics Section
Strada Costiera 11
34151 Trieste
ITALY

Until when:

Present institute:
Permanent Institute:

188. UMARI Paolo

188.

ITALY PARTICIPANT

paolo.umari@unipd.itPermanent Institute e mail

Universita degli Studi di Padova
Dipartimento di Fisica e Astronomia
via Marzolo 8
Padova
ITALY

Permanent Institute:

189. VANDERBILT David Hamilton

189.

UNITED STATES OF
AMERICA

SPECIAL INVIT. GUEST

dhv@physics.rutgers.eduPermanent Institute e mail

Rutgers, The State University of New Jersey
Department of Physics & Astronomy
136 Frelinghuysen Road
Piscataway NJ 08855-0849
UNITED STATES OF AMERICA

Permanent Institute:

190. VARINI Nicola

190.

ITALY PARTICIPANT

nicola.varini@epfl.chPermanent Institute e mail

Ecole Polytechnique Federal de Lausanne
EPFL, SB ISIC LSU
CH1015 Lausanne
SWITZERLAND

Permanent Institute:

191. VARSANO Daniele

191.

ITALY PARTICIPANT

daniele.varsano@nano.cnr.itPermanent Institute e mail

CNR, Institute of Nanoscience
Via Campi 213/A
Modena 41125
ITALY

Permanent Institute:

192. WANG Jian

192.

PEOPLE'S REPUBLIC OF
CHINA

PARTICIPANT

jwang572@hotmail.comPermanent Institute e mail

School of Science
Huzhou University
Zhejiang 313000
PEOPLE'S REPUBLIC OF CHINA

Permanent Institute:
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193. WANG Shudong

193.

PEOPLE'S REPUBLIC OF
CHINA

PARTICIPANT

sd.wang000@gmail.comPermanent Institute e mail

CNR-NANO S3, Institute for Nanoscience
Via Campi 213/A
Modena 41125
Emilia-Romagna
ITALY

Permanent Institute:

194. WINKLER Blaz

194.

SLOVENIA PARTICIPANT

blaz.winkler@gmail.comPermanent Institute e mail

Materials Research Laboratory
University of Nova Gorica
Vipavska 11c
5000 Ajdovscina
SLOVENIA

Permanent Institute:

195. WOZNIAK Tomasz

195.

POLAND PARTICIPANT

184152@student.pwr.edu.plPermanent Institute e mail

Departament of Theoretical Physics
�w �y �b �. � �W �y �s �p � i �an �s �k � i �e �g �o � �2 �7
50-370 Wroclaw
POLAND

Permanent Institute:

196. ZOLFAGHARI Pegah

196.

ISLAMIC REPUBLIC OF
IRAN

PARTICIPANT

zolfaghari@science.ru.nlPermanent Institute e mail

Institute for Molecules and Materials
Radboud University
Heyendaalseweg 135
6525 AJ Nijmegen
NETHERLANDS

Permanent Institute:
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