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In brief:

The Psi-k sponsored “CAMD Summer School 2010 Electronic Structure Theory and
Materials Design” was held in the week August 14-20, 2010 at the Technical
University of Denmark in Lyngby. Thanks to the 70 attentive summer school
students and the 12 very helpful invited lecturers the school was the nice
success that we had hoped for.

Motivation:

The motivation for the school was that the era of cheap fossil fuels over the
next few decadesis expected to come to an end. Arguably making the
development of sustainable energy solutions the most important scientific and
technical challenge of our time. In order to address these and other technical
challenges, we must in the future present a significantly improved capability to
rationally design new materials. Computational design of new materials has been
demonstrated in a few test cases, but in order to carry out systematic
computational design of new materials for e.g. energy storage, fuel synthesis,
and light harvesting, a number of methodological improvements are
needed. Methods dealing with the description of 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 have to be
improved. Developing better handles on the errors in the electronic structure
description (e.g. through Bayesian Error Estimation methods) may also prove
critical. In order to begin addressing these challenges, the summer school focused
on the fundamental concepts and the current status of the areas of DFT, and DFT
implementations, TDDFT, excited states, thermodynamic properties derived from
electronic structure calculations, modern xc-functionals, properties of surfaces
and electron transfer at these, energy materials, error estimation, catalysis,
electro-catalysis, 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 giving 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, Ablnit, 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
Exchange-correlation functionals beyond GGA
Error estimation in Density Functional Theory
Time-dependent DFT

Many-body approaches to the electronic structure problem
Van der Waals descriptions

Superconductivity with DFT

Quantum electron transport theory

Spectroscopy from DFT

Thermodynamic properties and kinetics from DFT
Energy Materials

Chemistry at surfaces/Heterogeneous Catalysis
Electrochemistry

Materials Informatics

Lecturers:

The Invited Lecturers were:

Peter Blochl, TU Clausthal

Kieron Burke, UC Irvine

Mike J. Gillan, UC London

E.K.U. Gross, Freie Universitat Berlin

Martin Head-Gordon, UC Berkeley

Hannes Jonsson, University of Iceland

John Kitchin, Carnegie Mellon University

Bengt Lundqvist, Chalmers Technical University

Manos Mavrikakis, UW Madison

Lucia Reining, Ecole Polytechnique

Lars G. M. Pettersson, Stockholm University

Jens K. Ngrskov, Stanford University

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

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.



The participants and their evaluation:
The participants were primarily PhD-students (more than 60) but there was also a
few post docs. Most had a background in physics (44), but there were also some
chemists (23) and some with a background in Chemical engineering and materials
science. More than 50 of the participants were DFT users.

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 the
figures we depict
some of the
responses of the

30
25
20
15

10

- 1

60

50

40

30

20

10

m strongly disagree
m disagree

O undecided

m agree

W strongly agree

The school w as w ell organized.

B strongly disagree
m disagree

O undecided

m agree

m strongly agree

'mnow able to use GPAW for my research.

GPAW before the school,
actually learned it so well,
that they now feel that
they can use it directly in
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fraction of the
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seemed to find that the
administrational
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school was quite
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somewhat to the
surprise of the

organizers, many of the
summer school students,
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electronic structure code
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Final Program

The 2010 CAMD Summer School
on
Electronic Structure Theory and Materials Design
(Supported by the Psi-k Network)

August 14-20, 2010

Saturday, August 14, 2010:

14:00-19:00

19:00-

Arrival to the guest houses on the DTU campus —
keys have to be picked up at Building 311
Welcome reception (Chinese dinner) at DTU, Building 311, 1. floor

Sunday, August 15, 2010:

08:45-09:30
09:30-10:45
10:45-11:15
11:15-12:30
12:30-14:00
14:00-15:00
15:00-15:30
15:30-16:30
16:30-16:45
16:45-17:15
17:15-18:30

Breakfast

Fundamentals of DFT 1 (Kieron Burke)

Coffee break

Fundamentals of DFT 2 (Kieron Burke)

Lunch

Path techniques and reaction rates in DFT (Hannes Jonsson)
Coffee break

Van der Waals in DFT (Bengt Lundqvist)

Short break (with coffee)

Description of the data bar system (Jens Jgrgen Mortensen)
Getting set to go in the data bar, etc. (Jens Jgrgen + The entire team)

Monday, August 16, 2010:

08:45-09:30
09:30-10:30
10:30-11:00
11:00-12:00
12:00-13:30
13:30-14:15
14:15-14:30
14:30-15:15
15:15-18:00
18:00-20:00

Breakfast

Strategies for solving the Kohn-Sham equations (Peter Bl6chl)
Coffee

Projector Augmented Wave Implementation (Peter Bléchl)
Lunch

Adsorbate-surface interactions (Jens Ngrskov)

Short break (with coffee)

Concepts and trends in surface reactivity (Jens Ngrskov)
Exercises (ASE/GPAW)

Poster session and refreshments

Tuesday, August 17, 2010:

08:45-09:30
09:30-10:15
10:15-10:30
10:30-11:15
11:15-11:45
11:45-12:30
12:30-14:00
14:00-14:45
14:45-15:15
15:15-16:00
16:00-16:30
16:30-18:30

Breakfast

Exchange-correlation functionals beyond GGA (Martin Head-Gordon)
Short break (with coffee)

Excited states in extended systems (Martin Head-Gordon)

Coffee break

Error estimation in DFT (Karsten Jacobsen)

Lunch

Catalysis from DFT (Manos Mavrikakis)

Coffee break

Adsorbate-adsorbate interactions (John Kitchin)

Presentation of the CAMD Linux-cluster technology (Ole H. Nielsen)
Exercises (GPAW)+Tour to computer room for those who are interested (OHN)



Wednesday, August 18, 2010:

08:45-09:30
09:30-10:15
10:15-10:30
10:30-11:15
11:15-11:45
11:45-12:30
12:30-13:30
13:30-15:00
15:15-

Breakfast

Time Dependent DFT (Hardy Gross)

Short break (with coffee)

Superconductivity in DFT (Hardy Gross)

Coffee break

Quantum electron transport (Kristian Thygesen)

Lunch

Exercises (GPAW)

Departure by bus from Building 311 —

Excursion to the Planetarium in Copenhagen followed by dinner at Brasserie
Nimb, Tivoli. After dinner you can visit Tivoli on your own as you like

Thursday, August 19, 2010:

08:45-09:30
09:30-10:30
10:30-11:00
11:00-12:00
12:00-13:30
13:30-14:15

Breakfast

Spectroscopy from DFT (Lars G.M. Pettersson)
Coffee break

Many-body approaches (Lucia Reining)

Lunch

Electro-catalytic reactions (Jan Rossmeisl)

(* 14:15-19:00 ASE/GPAW install session on personal laptops (Marcin + Jens Jgrgen) *)

14:15-18:00

Exercises (GPAW)
- Afternoon coffee and cake will be available in Building 311

Friday, August 20, 2010:

Check out and handing in keys to your rooms to Marianne before 09:30.

08:45-09:30
09:30-10:15
10:15-10:30
10:30-11:15
11:15-11:45
11:45-12:30
12:30-14:00
14:00-14:45
14:45-15:00
15:00-16:00
16:00

Breakfast

Thermodynamic Properties from DFT 1 (Mike J. Gillan)
Short break (with coffee)

Thermodynamic Properties from DFT 2 (Mike J. Gillan)
Coffee break

Energy materials (Tejs Vegge)

Lunch

Catalysis Informatics (Thomas Bligaard)

Closing remarks (Karsten Jacobsen)

Afternoon cake and diffusion

Summer School closed - departure

(Last updated on August 10, 2010)
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Alan Derk derka@engineering.ucsb.edu University of California Santa Barbara USA
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Christian Marup Osmundsen cmaos@fysik.dtu.dk CINF, DTU Denmark
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Falco Huser falco.hueser@kit.edu Karlsruher Institut fur Technologie Germany
Federico Calle Vallejo federico.calle.vallejo@fysik.dtu.dk CAMD, DTU Denmark
Francesco Ragone fragone@unisa.it Universita degli Studi di Salerno Italy
Georg Schusteritsch schust@fas.harvard.edu Harvard University USA
George Tritsaris George.Tritseris@fysik.dtu.dk CAMD, DTU Denmark
Giuseppe Toscano gtos@fotonik.dtu.dk DTU Fotonik Denmark
Guangcun Shan 041055004 @fudan.edu.cn Fudan University, Shanghai China
Guido Walther Guido.walther@catalysis.de Leibniz-Institute for Catalysis at the University of Rostock Germany
Guowen Peng gpeng@wisc.edu University of Wisconsin-Madison USA
Haiyan Su shy@fysik.dtu.dk CAMD, DTU Denmark
Henrik Hagh Kristoffersen hhk05@inano.dk Aarhus University Denmark
Henrik Oberg henrik.oberg@fysik.su.se Stockholm University Sweden
Hildur Gudmundsdaéttir hildur.gud@gmail.com University of Iceland Iceland
Isabela Man iman@fysik.dtu.dk CAMD, DTU Denmark
Ivano E. Castelli ivca@fysik.dtu.dk CAMD, DTU Denmark
Jacob Larsen jacb@risoe.dtu.dk RIS@ DTU Denmark
Jae Hoon Kim Bagh180@kaist.ac.kr Korea Advanced Institute of Science and Technology South Korea
Jakob Arendt Rasmussen jar@inano.au.dk Aarhus University Denmark
Jakob Howalt 5052881 @fysik.dtu.dk CAMD, DTU Denmark
Jasmina Petrova jasmina.petrova@chem.uni-sofia.bg University of Sofia Bulgaria
Jason Bray jbray2@nd.edu University of Notre Dame USA
Jennifer Mohr Jennifer. mohr@tu-clausthal.de Clausthal University of Technology Germany
Jesper Kleis kleis@fysik.dtu.dk CAMD, DTU Denmark
Jess Wellendorff Pedersen jesswe@fysik.dtu.dk CAMD, DTU Denmark
Jingzhe Chen jingzhe@fysik.dtu.dk CAMD, DTU Denmark
Ji-Young Noh jyn1024@sookmyung.ac.kr Sookmyung Women'’s University South Korea
John Kattirtzi jakb5@cam.ac.uk University of Cambridge UK

Jén Bergmann Maronsson jber@fysik.dtu.dk RIS@ DTU Denmark
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Kun Shen k.shen@tudelft.nl Delft University of Technology The Netherlands
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Lasse Vilhelmsen lassebv@phys.au.dk Aarhus University Denmark
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Leandro Pinto Imoreira@fc.unesp.br Universidade Estadual Paulista Brazil
Liya Wang liyaw@sfu.ca Simon Fraser University Canada
Luis Martinez-Suéarez luis.martinez-suarez@theochem.ruhr-uni-bochum.de Ruhr-Universitaet Bochum Germany
Luiz Felipe Pereira pereirlf@tcd.ie Trinity College Dublin Ireland
Lukas Grajciar lukas.grajciar@gmail.com Charles University in Prague Czech Republic
Marco Vanin mvanin@fysik.dtu.dk CAMD, DTU Denmark
Mark Szepieniec mark.szepieniec@tyndall.ie University College Cork Ireland
Martina Hoffmann martina.hoffmann@catalysis.de University of Rostock Germany
Maximilian Amsler m.amsler@stud.unibas.ch University of Basel Switzerland
Michael F. Peintinger mpei@thch.uni-bonn.de University of Bonn Germany
Mie Andersen mieand@gmail.com Aarhus University Denmark
Mikkel Strange strange@fysik.dtu.dk CAMD, DTU Denmark
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