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In brief

The Psi-k sponsored “CAMD Summer School 2014 Electronic Structure Theory and Materials
Design” was held in the week August 17-22, 2014 at the Technical University of Denmark in
Lyngby. Thanks to the more than 80 external attentive summer school students and the 11 very
helpful invited lecturers the school was the nice success that we had hoped for.

Motivation

Our current wealth is largely based on the access to cheap fossil fuels. This era is coming to an
end, arguably making the development of sustainable energy solutions the most important sci-
entific/technical challenge of our time. Catalysis will be central in addressing this challenge, and
in converting the essentially unlimited influx of energy from the sun into useful chemically stored
fuels through catalytic, electrocatalytic, and photocatalytic processes. Computational design of
solid (photo)catalysts have been demonstrated in a few test cases, but in order to carry out
systematic computational design of electrocatalysts and photocatalysts, the methodology has to
be established for describing electron transfer processes at surfaces in solid or liquid electrolytes,
for photo-absorption and charge separation in extended solids, and for electronic localization in
insulators. Developing improved handles on the errors in the electronic structure description
(e.g. through Bayesian Error Estimation) may also prove critical. In order to start addressing
these challenges, we will teach the fundamental concepts and the current status of the areas
of basic DFT, and DFT implementations, TDDFT, excited states, thermodynamic properties
derived from electronic structure calculations, modern exchange-correlation functionals, prop-
erties of surfaces and electron transfer at these, energy materials, error estimation, catalysis,
electrocatalysis and materials design strategies.

Purpose

The summer school aimed to teach the students how electronic structure theory can be used
for materials design. An introduction to density functional theory with particular emphasis
on practical methodology and implementation aspects was given and extensions beyond the
standard DFT formalism were discussed. A significant focus was on the methodology applied
“on-top” of electronic structure calculations to enable the search after new functional materials.

The summer school was a combination of lectures given by experts in the field and exercises giv-
ing hands-on-experience with the Atomic Simulation Environment (ASE) supervised by expert
users. The ASE is a general purpose open source simulation environment that can be used to
setup, control, and analyze electronic structure simulations carried out in a variety of electronic
structure codes, e.g. including GPAW, Dacapo, VASP, Octopus, AbInit, ASAP, Siesta, and
others.

Subjects

The subjects covered in lectures were more specifically:

• The fundamentals of Density Functional Theory

• Strategies for solving the Kohn-Sham equations

• Projector Augmented Wave Implementation

1



• Exchange-correlation functionals

• Error estimation in Density Functional Theory

• Time-dependent DFT

• Many-body approaches to the electronic structure problem

• Quantum electron transport theory

• Thermodynamic properties and kinetics from DFT

• Energy Materials

• Chemistry at surfaces/Heterogeneous Catalysis

• Electrochemistry

• Materials Informatics

Lecturers

The Invited Lecturers were:

• Nicola Marzari, EPFL, Switzerland

• Georg Kresse, University of Vienna, Austria

• Hardy Gross, Freie Universität Berlin, Germany

• Alexandre Tkatchenko, Fritz Haber Institute, Germany

• Hannes Jonsson, University of Iceland

• Bjørk Hammer, University of Aarhus, Denmark

• Jens K. Nørskov, Stanford University, USA

• Joost VandeVondele, ETH Zürich, Switzerland

• Martti Puska, Aalto University, Finland

• Stefano Curtarolo, Duke University, USA

• Thomas Bligaard, SLAC National Accelerator Laboratory, USA

who gave presentations on their respective fields of expertise. In addition talks were presented
by the local scientific organizing committee.

Venue

The CAMD summer school was held at the Technical University of Denmark in the pleasant
Lyngby area North of Copenhagen.

Credits

A diploma which certified that the students had participated and earned 2.5 ECTS points was
issued to the participants upon their completion of the summer school.
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The participants and their evaluation

The participants were primarily PhD-students (more than 75) but there were also a few post
docs and professors. Most had a background in physics, but there were also some chemists and
some with a background in Chemical engineering and materials science.

After the termination of the summer school, the participants were asked to evaluate a number
of criteria, and generally we were quite happy with the outcome of the evaluation. In figure 1
we depict some of the responses of the students. The students seemed to find that the admin-
istrational organization of the school was quite satisfactory, and were satisfied with the topics
covered. Many of the summer school students, the majority of whom did not know the electronic
structure code GPAW before the school, actually learned it so well, that they now feel that they
can use it directly in their research.

Figure 1: The main results of the evaluation by the participants.

We were very happy that a good fraction of the participants would recommend another CAMD
Summer School to their colleagues.

List of Participants

Aidan Klobuchar, aidank@stanford.edu, Stanford University, United States
Alessandro Pirrotta, alessandro.pirrotta@chem.ku.dk, University of Copenhagen, Denmark
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Alessandro Silvestri, alessandro.silvestri@nano.ku.dk, Copenhagen University, Italy
Alexandre Dumon, alexandre.dumon@ens-lyon.fr, Ecole Normale Superieure de Lyon, France
Anand Chandrasekaran, anand.chandrasekaran@epfl.ch, EPFL, Switzerland
Anders Jensen, anders89jensen@gmail.com, University of Copenhagen, Denmark
Andrea Cepellotti, andrea.cepellotti@epfl.ch, EPFL, Switzerland
Andreas Irmler, andreas.irmler@uni-konstanz.de, Universitaet Konstanz, Germany
Andrew Medford, ajmedfor@gmail.com, Stanford University, United States
Anton Bochkarev, anton.bochkarev@mcl.at, Materials Center Leoben Forschung GmbH, Austria
Aqyan Bhatti, abhatti92@yahoo.com, The University of Texas at Austin, United States
Arghya Bhowmik, arghyabhowmik@gmail.com, Technical University of Denmark, Denmark
Arles Gil Rebaza, arlesv@fisica.unlp.edu.ar, Universidad Nacional de La Plata, Argentina
Bougherara Kada, physolde@yahoo.fr, university of sidi bel abbes, Algeria
Chang Yang, kyleyang@stanford.edu, Stanford University, United States
Charlie Tsai, ctsai89@stanford.edu, Stanford University, United States
Chengjun Jin, chej@fysik.dtu.dk, DTU, Denmark
Cherry Dhiman, cherrydhim@gmail.com, Jamia Milia Islamia/LASTEC DRDO, India
Christopher Paolucci, cpaolucc@nd.edu, University of Notre Dame, United States
Christopher Patrick, chripa@fysik.dtu.dk, DTU, Denmark
Constanze Kalcher, c.kalcher@googlemail.com, TU Darmstadt, Germany
Damien Coupry, d.coupry@jacobs-university.de, Jacobs University Bremen, Germany
Damien Tristant, tristant@insa-toulouse.fr, Université Paul Sabatier/INSA, France
Daniele Dragoni, daniele.dragoni@epfl.ch, EPFL, Switzerland
Delfina Garcia Pintos, delfigarciapintos@gmail.com, Stanford, Argentina
Dominic Chaopradith, uccadtc@ucl.ac.uk, University College London, United Kingdom
Elaheh Ghorbani Nohadanimoghaddam, enohadan@uni-mainz.de, Johannes Gutenberg Univer-
sity of Mainz, Germany
Elham Mozafari, elhmo@ifm.liu.se, Linköping University, Sweden
Esben Leonhard Kolsbjerg, esb@phys.au.dk, Aarhus university, Denmark
Filip Anselm Rasmussen, fras@fysik.dtu.dk, DTU, Denmark
Gabŕıel Dadi Gunnarsson, gdg9@hi.is, University of Iceland, Iceland
Iachella Mathilde, mathilde.iachella@ens-lyon.fr, ENS de lyon, France
Ivano Eligio Castelli, ivca@fysik.dtu.dk, Technical university of Denmark, Denmark
Jacob Lykkebo, Jacoblj@chem.ku.dk, University of Copenhagen, Denmark
Javed Hussain, jah16@hi.is, University of Iceland, Iceland
Jess Wellendorff, jewe@slac.stanford.edu, Stanford University, United States
Jonas Elm, elm@chem.ku.dk, University of Copenhagen, Denmark
Jonathan Bean, jb1505@york.ac.uk, University of York, United Kingdom
Jongsuk Yoo, jsyoo84@stanford.edu, Stanford University, United States
Josua Pecher, pecher@staff.uni-marburg.de, Philipps-Universität Marburg, Germany
Juan Maŕıa Garćıa Lasra, jmgla@dtu.dk, Technical University of Denmark, Denmark
Jungho Kang, jungho.kang@gmail.com, Korea Institute of Science and Technology, South Korea
Karthish Manthiram, karthish@berkeley.edu, University of California Berkeley, United States
Kasper Lauritzen, KPLauritzen@gmail.com, University of Copenhagen, Denmark
Katarina Batalovic, kciric@vin.bg.ac.rs, Institute of nuclear sciences VINCA, Serbia
Keld Lundgaard, keld.lundgaard@gmail.com, Stanford University, United States
Kirsten Andersen, kiran@fysik.dtu.dk, DTU Physics, Denmark
Korina Kuhar, korina.kuhar@gmail.com, University of Split, Croatia
Kristian Baruël Ørnsø, krbt@fysik.dtu.dk, Technical University of Denmark, Denmark
Leanne D. Chen, gleichen@stanford.edu, Stanford University, United States
Line Jelver, s103125@student.dtu.dk, DTU, Denmark
Logi Arnarson, logi@inano.au.dk, Aarhus University, Denmark
Lucy Cusinato, lucy.cusinato@insa-toulouse.fr, Université Paul Sabatier, France
Manuel Saric, msaric@fysik.dtu.dk, DTU Fysik, Denmark
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Maofeng Dou, maofeng@kth.se, Royal Institute of Technology, Sweden
Marc Hamilton Garner, gpz485@alumni.ku.dk, University of Copenhagen, Denmark
Marcos Rellan, mrellan@iciq.es, CHEMICAL RESEARCH OF CATALONIA, Spain
Maŕıa Soriano, mariasorianosantacruz@gmail.com, Autonomous University of Madrid, Spain
Marie-Christine Runkel, runkel@thch.uni-bonn.de, University Bonn, Germany
Martin Hangaard Hansen, mhah@fysik.dtu.dk, Technical University of Denmark, Denmark
Masoomeh Ghasemi, masoomeh.ghasemi@ftf.lth.se, Lund University, Sweden
Mathias Jørgensen, matjoerg@inano.au.dk, Aarhus University, Denmark
Mathilde Guiltat, mathilde.guiltat@laas.fr, Université Paul Sabatier, France
Michael Busch, mbus@fysik.dtu.dk, DTU Physics, Denmark
Michelle Fritz, michelle.fritz@uam.es, Universidad Autónoma de Madrid, Spain
Mohnish Pandey, mohpa@fysik.dtu.dk, DTU Physics, Denmark
Morten Gjerding, mogje@fysik.dtu.dk, DTU, Denmark
Niels Bendtsen Halck, ntben@fysik.dtu.dk, Technical University of Denmark, Denmark
Ole Schütt, ole.schuett@mat.ethz.ch, ETH Zürich, Switzerland
Ondrej Krejci, okrejcio@seznam.cz, Institute of Physics, Czech Republic
Paul Jennings, pcje@dtu.dk, DTU, Denmark
Per Schmidt, pers1@hotmail.com, Technical University of Denmark, Denmark
Philipp Pedevilla, philipp.pede@gmail.com, University College London, United Kingdom
Philipp Plessow, pplessow@stanford.edu, Stanford University, United States
Qian Li, qian.li@chem.ku.dk, University of Copenhagen, Denmark
Qiang Fu, qifu@dtu.dk, Danmarks Tekniske Universitet, Denmark
Qiang Li, qli@iciq.es, ICIQ-INSTITUTE OF CHEMICAL RESEARCH OF CATALONIA, Spain
Rafael Barros Neves De Araujo, rafael.barros@physics.uu.se, Uppsala University, Sweden
Rizwan Ahmed, riah@fysik.dtu.dk, DTU Physics, Denmark
Rodrigo Garcia Muelas, rgarcia@iciq.es, ICIQ, Spain
Rune Christensen, runch@dtu.dk, DTU, Denmark
Samuel Andermatt, samuel.andermatt@mat.ethz.ch, ETH Zuerich, Switzerland
Sashank Kasiraju, skasiraju@uh.edu, University of Houston, United States
Sheikha Lardhi, sheikha.lardhi@kaust.edu.sa, King Abdullah University for science and Tech-
nology, Saudi Arabia
Simon Lamowski, simon.lamowski@uni-konstanz.de, Universität Konstanz, Germany
Simon Loftager, silo@dtu.dk, Technical University of Denmark, Denmark
Simone Latini, simola@fysik.dtu.dk, Technical University of Denmark, Denmark
Subhayan Roychoudhury, roychos@tcd.ie, Trinity College Dublin, Ireland
Tanmoy Chakraborty, tanmoy.chakraborty@rub.de, ICAMS Ruhr-University Bochum, Germany
Tao Wang, tao.wang@catalysis.de, Leibniz-Institut für Katalyse e.V. an der Universität Rostock,
Germany
Teemu Parviainen, parviainen.teemu@gmail.com, University of Jyväskylä, Finland
Thomas Christensen, tomch@fotonik.dtu.dk, DTU Fotonik, Denmark
Thomas Jauho, thomasjauho@gmail.com, DTU, Denmark
Timo Weckman, timo.weckman@gmail.com, Aalto University, Finland
Tobit Esch, tobit.esch@thch.uni-bonn.de, University Bonn, Germany
Ulrik Grønbjerg Vej-Hansen, ulrik.groenbjerg@fysik.dtu.dk, DTU, Denmark
Vilhjálmur Ásgeirsson, via9@hi.is, University of Iceland, Iceland
Vladimir Tripkovic, tripce@gmail.com, DTU, Denmark
Wei Fang, wei.fang.13@ucl.ac.uk, University College London, United Kingdom
Wei Yan, wyan@fotonik.dtu.dk, Technical University of Denmark, Denmark
Xinxin Tian, Xinxin.Tian@catalysis.de, Leibniz-Institut für Katalyse eV. an der Universität Ro-
stock, Germany
Yedilfana Setarge Mekonnen, yese@dtu.dk, Denmark Technical University, Denmark
Yuehui Li, yuehui.li@catalysis.de, Leibniz Institute for Catalysis, Germany
Zeynep Ergonenc, ergonenc.zeynep@gmail.com, University of Vienna, Austria
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