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Scientific Computing Seminar in Kiel, 2004 http://www.numerik.uni-kiel.de/scs/
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Announcement | Registration | Programme (Monday, Tuesday, Wednesday) 

The DFG-Priority Program 1145 Modern and universal first-principles methods for many-electron systems in chemistry and 
physics in cooperation with the GAMM Committee Efficient numerical methods for pdes and the Christian-Albrechts-University 
of Kiel organises the workshop

1
st

 Scientific Computing Seminar

Numerical Analysis in Quantum Chemistry

Christian-Albrechts-University of Kiel, Germany
June 28th to 30th, 2004.

June 2004
Su Mo Tu We Th Fr Sa

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26

27 28 29 30

Organisers:

Reinhold Schneider (CAU Kiel), Wolfgang Hackbusch (MPI Leipzig) and Bernd Hartke (CAU Kiel)

Seminar Topics:

The seminar focuses on recent development in numerical analysis related to problems in electronic structure calculation e.g.

Linear scaling methods for Hartree-Fock and Kohn Sham equations,,
Linear scaling in post Hartree-Fock methods,
density matrix methods,
R12-methods

efficient numerical methods for non-local operators like H-matrices and fast multipol methods,
wavelet techniques and
sparse grid approximation for high dimensional problems,
reaction dynamics,
multiconfiguration time-dependent Hartree and
reaction path/surface methods.

List of invited Speakers:

Claude Le Bris (Paris), Heinz-Jürgen Flad (MPI Leipzig), Stefan Goedecker (Basel), Michael Griebel (Bonn), Wim M. Klopper
(Karlsruhe), Christian Lubich (Tübingen), Hans-Dieter Meyer (Heidelberg), Hans-Joachim Werner(Stuttgart), Harry Yserentant
(Berlin)

Conference fee:

30 Euro (to be paid after arrival)

Place and Time:

The seminar will take place at the Christian-Albrechts-University in Kiel (Ludewig-Meyn-Str. 2, Seminarraum UE2). The first
lecture will be given on Monday, 28th of June, 2004, at 13 h. The seminar ends on Wednesday, 30th of June, 2004.

Registration:

Please use our electronic registration form or send a letter to the local organiser.

Local organisation:

Jens Burmeister, Tel.: ++49(0)431-880-4462, Fax: ++49(0)431-880-4464, Email: jb@numerik.uni-kiel.de

We use XHTML and CSS
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Christian-Albrechts-University of Kiel, Germany
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Su Mo Tu We Th Fr Sa

1 2 3 4 5
6 7 8 9 10 11 12
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Scientific programme on Monday, 28th of June, 2004

Time Author(s) / Speaker / Title of the lecture

13.00 - 13.10 - Opening of seminar and Monday session

13.10 - 14.10 Michael Griebel (Bonn):
Sparse Grids for Schrödinger-type equations

14.10 - 14.40 Alexey Neelov (Basel, Switzerland)
Convergence and performance analysis of wavelet methods for the solution of Schrödinger
equation

- Coffee break

14.55 - 15.55 Harry Yserentant (Berlin):
The smoothness of electronic wave functions and ways to exploit it

15.55 - 16.25 Wolfgang Hackbusch (Leipzig):
Approximation of 1/r by sums of exponentials

- Coffee break

16.55 - 17.25 Tomasz Wesolowski (Geneva, Switzerland):
Partitioning the electron density as a formal route towards linear-scaling

17.25 - 17.45 Thomas Kastl (Zürich, Switzerland):
Hierarchical matrices in density functional theory

17.45 - 18.15 Lars Grasedyck (Leipzig):
Existence and computation of low Kronecker-rank approximations for large linear systems of tensor
product structure

18.15 - 18.45 A. K. Prykarpatsky (Krakow, Poland):
Quantum Holonomic Computing, Grassmannian Manifolds and Dual Momentum Mappings

- End of Monday session

We use XHTML and CSS

� =



Scientific Computing Seminar in Kiel, Tuesday June 29th, 2004 http://www.numerik.uni-kiel.de/scs/tuesday/index.html

1 of 1 06/14/2005 04:48 PM

Announcement | Registration | Programme (Monday, Tuesday, Wednesday) 

The DFG-Priority Program 1145 Modern and universal first-principles methods for many-electron systems in chemistry and 
physics in cooperation with the GAMM Committee Efficient numerical methods for pdes and the Christian-Albrechts-University 
of Kiel organises the workshop

1
st

 Scientific Computing Seminar
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Scientific programme on Tuesday, 29th of June, 2004

Time Author(s) / Speaker / Title of the lecture

- Opening of Tuesday session

8.30 - 9.30 Stefan Goedecker  (Basel, Switzerland):
Achieving linear scaling in electronic structure calculations and atomistic simulations

9.30 - 10.15 Heinz-Jürgen Flad (Leipzig):
Wavelet Approach to Jellium-Type Models

- Coffee break

10.45 - 11.45 Wim M. Klopper (Karlsruhe):
Convergence behaviour and convergence acceleration of molecular electronic wave functions

11.45 - 12.30 Bastiaan J. Braams (Atlanta, USA):
The reduced density matrix method for electronic structure calculations, and a new approach for
fitting a potential energy surface

- Lunch

14.00 - 15.00 Claude Le Bris (Paris, France) :
Numerical analysis for computational chemistry: an overview of years of efforts

15.00 - 15.30 Dietmar Kolb (Kassel):
Minimax Relativistic for Molecules

- Coffee break

15.50 - 16.50 Hans-Joachim Werner (Stuttgart):
Local correlation methods combined with density fitting approximations

16.50 - 17.20 Arno Schindlmayr (Jülich):
Efficient Numerical Implementation of the GW Approximation

- Coffee break

17.35 - 18.05 Peter Koval, Stephan Fritzsche (Kassel):
Implicit summation techniques in atomic physics

18.05 - 18.35 V. Popescu, H. Ebert, R. Zeller, P. H. Dederichs (München):
A fully relativistic implementation of the screened Korringa-Kohn-Rostoker Green’s Function method

- End of Tuesday session
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 Scientific Computing Seminar

Numerical Analysis in Quantum Chemistry

Christian-Albrechts-University of Kiel, Germany
June 28th to 30th, 2004.
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Scientific programme on Wednesday, 30th of June, 2004

Time Author(s) / Speaker / Title of the lecture

- Opening of Wednesday session

8.30 - 9.30 Christian Lubich (Tübingen):
Variational splitting integrators for quantum molecular dynamics

9.30 - 10.00 Illia Horenko, Burkhard Schmidt, Christof Schütte, Martin Weiser (Berlin)
Fully Adaptive Propagators in Molecular Dynamics

- Coffee break

10.30 - 11.30 Hans-Dieter Meyer (Heidelberg):
Multiconfiguration time-dependent Hartree (MCTDH): An efficient method for propagating 
multi-dimensional wavepackets and density operators

11.30 -12.00 Caroline Lasser (München), Stefan Teufel (Warwick, UK):
A rigorous surface hopping algorithm

12.00 -12.30 Andrew Torda (Hamburg):
Protein force fields based on empiricism, optimism and optimisation

- End of Wednesday session and seminar
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Report on the Workshop

Orbital Functionals for Exchange and Correlation:

The Optimized Effective Potential and Related Methods

March 11-13, 2005, Berlin, Germany

This workshop has been organized by S. Kurth and E.K.U. Gross (both from the Freie

Universität Berlin) and H. Ebert (Ludwig-Maximilians-Universität München). It was funded

mainly through the priority program SPP 1145 “First-Principles Methods” of the DFG and the

EU Network of Excellence NANOQUANTA. The scientific program covered 31 invited and 4

contributed talks and was attended by 72 participants.

The focus of the workshop was on the latest theoretical developments of orbital function-

als within density-functional theory and on many-body perturbation theory approaches like

the GW method. Other topics included dynamic mean field theory, reduced density-matrix

functional theory and density functional theory for superconductors.

New developments were reported on the construction of better orbital functionals for elec-

tron correlation. Several groups have studied orbital functionals obtained from second order

perturbation theory, from RPA or GW-type methods or from variational functionals of the

many-body Green function. These developments are stimulated by an interest in calculating

optical properties of solids and molecules which require better response functions based on the

exchange-correlation kernel of time-dependent density functional theory. Several groups at the

workshop presented ways to develop density-functional procedures which are aimed to compete

in accuracy with many-body methods based on the Bethe-Salpeter equation while reducing the

computational effort considerably.

In several talks, results obtained with self-interaction corrected functionals were presented.

The optimized effective potential method has been studied for the (static and dynamic) elec-

trical response of finite systems and in a relativistic framework for the description of magnetic

solids.

A different line of research presented at the workshop aims at an ab-initio description of

strongly correlated materials. In this context, dynamic mean field theory was discussed in

several talks and a reduced density matrix functional method based on natural orbitals and

occupation numbers was presented.

Details of the program and many of the talks can be found at the workshop webpage at

http://www.physik.fu-berlin.de/∼ag-gross/oep-workshop/index.html
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Program of OEP Workshop, March 11-13, 2005, Berlin

Time Friday Saturday Sunday

H. Eschrig L. Reining

9.00-9.30 Orbital Polarization in the Many-Body Perturbation
Kohn-Sham-Dirac Theory Theory using the

Density-Functional concept:
a successful combination!

S. Kurth A. Rubio

9.30-10.00 Optimized Effective Optical and ground state
Potentials in properties of solids within a

Current-Density-Functional GW-based OEP scheme
Theory

M. Kaupp F. Bechstedt

10.00-10.30 The quest for inclusion of GW approximation: One- and
nondynamical electron two-particle excitations in

correlation in OEP solids and molecules
calculations

10.30-11.00 Coffee Break Coffee Break

R. Godby E. Engel

11.00-11.30 Including orbital effects in Including orbital effects in
exchange and correlation perturbation theory:

through generalized Asymptotic properties of
Kohn-Sham and GW correlation potential for

approaches finite systems
P. Rinke X. Gonze

11.30-12.00 Combining quasiparticle Orbital- and
energy calculations with energy-dependent

exact-exchange exchange-correlation
density-functional theory functionals : molecular

dissociation and band gap
energy

A. Schindlmayr N. Lathiotakis

12.00-12.30 Surface Contributions to the Electronic correlation in
Self-Energy for Slab and periodic systems using

Supercell Geometries reduced density matrix
functional theory

12.30-13.30 Lunch Lunch

A. Görling

13.30-14.00 Exact-exchange methods as Lunch Lunch

examples of
density-functional
approaches with
orbital-dependent

functionals

Time Friday Saturday Sunday

S. Kümmel K. Tsemekhman U. von Barth

14.00-14.30 Optimized effective Self-Consistent implementation Successively better and con-
potential and the electrical of SIC DFT and of serving response function

response of finite the exact exchange within time-dependent den-
systems functionals in plane-wave sity-functional theory

DFT∗ obtained from variational
many-body theory

C. Proetto M. Lüders N.E. Dahlen

14.30-15.00 Novel properties of the Single-site self-interaction Orbital functionals derived
Kohn-Sham exchange correction in the from variational functionals

potential for open systems∗ KKR-CPA∗ of the Green function
H. Ebert S. Biermann M. Seidl

15.00-15.30 Relativistic Optimized A dynamical mean field view An XC-functional with exact
Potential Method for on the electronic structure exchange, using the ideas of

magnetic solids of correlated materials: strictly correlated electrons
“LDA+DMFT” and beyond and attractive-electron

clusters
H. Akai A. Lichtenstein N. Gidopoulos

15.30-16.00 OEP method in RPA Orbital polarization in Beyond the Born-
level and its applications correlated electron systems Oppenheimer/adiabatic

approximation in terms
of an OEP

16.00-16.30 Coffee Break Coffee Break Departure

W. Temmerman A. Eguiluz

16.30-17.00 SIC-LSD description of The dynamical
rare earths and density-response function of

actinides transition-metal oxides
Z. Szotek M. van Schilfgaarde

17.00-17.30 SIC-LSD description of Quasiparticle self-
spintronics materials consistent GW approximation

A. Floris A. Ernst

17.30-18.00 Density functional theory GW approximation in the
for superconductors: multiple-scattering theory

Applications to MgB2 and
solids under pressure

S. Sharma G. Kresse

18.00-18.20 Exact exchange within Performance of hybrid
the FP-LAPW method density functional methods,

screened exchange and
EXX-OEP methods in the

PAW approach
J.K. Dewhurst I. Grabowski

18.20-18.40 Exact exchange within Orbital dependent correlation
the FP-LAPW method potentials in ab initio density

functional theory
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List of Participants of the Workshop

Orbital Functionals for Exchange and Correlation:

The Optimized Effective Potential and Related Methods

March 11-13, 2005, Berlin, Germany

Name Institution Country

1 Hisazumi Akai Osaka University Japan

2 Claudia Ambrosch-Draxl Universität Graz Austria

3 Heiko Appel Freie Universität Berlin Germany

4 Alexei Arbouznikov Universität Würzburg Germany

5 Friedhelm Bechstedt Universität Jena Germany

6 Silke Biermann École Polytechnique, Palaiseau France

7 Nuño Carneiro York University United Kingdom

8 Alberto Castro Freie Universität Berlin Germany

9 Nils-Erik Dahlen Rijksuniversiteit Groningen The Netherlands

10 Kay Dewhurst Universität Graz Austria

11 Hubert Ebert LMU München Germany

12 Adolfo Eguiluz University of Tennessee, Knoxville USA

13 Eberhard Engel Universität Frankfurt Germany

14 Arthur Ernst MPI für Mikrostrukturphysik Halle Germany

15 Helmut Eschrig IFW Dresden Germany

16 Volker Eyert Universität Augsburg Germany

17 Heinz-Jürgen Flad MPI für Mathematik in den

Naturwissenschaften, Leipzig Germany

18 Andrea Floris Freie Universität Berlin Germany

19 Frank Fuchs Universität Jena Germany

20 Matteo Gatti École Polytechnique, Palaiseau France

21 René Gaudoin Donostia International Physics Center,

San Sebastian Spain

22 Nikitas Gidopoulos Rutherford-Appleton Lab Oxford United Kingdom

23 Henning Glawe Freie Universität Berlin Germany

24 Rex Godby York University United Kingdom

25 Xavier Gonze University Louvain-la-Neuve Belgium

26 Andreas Görling Universität Erlangen Germany

27 Irek Grabowski Torun University Poland

28 Eberhard Gross Freie Universität Berlin Germany

29 Myrta Grüning Donostia International Physics Center,

San Sebastian Spain

30 Nicole Helbig Freie Universität Berlin Germany

31 Maria Hellgren Lund University Sweden

32 Andreas Hermann Universität Jena Germany

Name Institution Country

33 Hong Jiang Universität Frankfurt Germany

34 Martin Kaupp Universität Würzburg Germany

35 Diemo Ködderitzsch LMU München Germany

36 Georg Kresse Universität Wien Austria

37 Stephan Kümmel MPI for the Physics of Complex

Systems, Dresden Germany

38 Stefan Kurth Freie Universität Berlin Germany

39 Nektarios Lathiotakis Freie Universität Berlin Germany

40 Alexander Lichtenstein Universität Hamburg Germany

41 Martin Lüders Daresbury Laboratories, Warrington United Kingdom

42 Michael Mundt MPI for the Physics of Complex

Systems, Dresden Germany

43 Anna Okopinska University of Kielce Poland

44 Giovanni Onida University of Milano Italy

45 Stefano Pittalis Freie Universität Berlin Germany

46 Yann Pouillon University Louvain-la-Neuve Belgium

47 César Proetto Centro Atómica Bariloche Argentina

48 Virginie Quequet École Polytechnique, Palaiseau France

49 Lucia Reining École Polytechnique, Palaiseau France

50 Patrick Rinke Fritz-Haber Institut Berlin Germany

51 Carlo Rozzi Freie Universität Berlin Germany

52 Angel Rubio Donostia International Physics Center,

San Sebastian Spain

53 Stephan Sagmeister Universität Graz Austria

54 Arno Schindlmayr Forschungszentrum Jülich Germany

55 Reinhold Schneider Universität Kiel Germany

56 Michael Seidl Universität Regensburg Germany

57 Sangeeta Sharma Universität Graz Austria

58 Martin Stankovski York University United Kingdom

59 Gianluca Stefanucci Lund University Sweden

60 Zdizislawa Szotek Daresbury Laboratories, Warrington United Kingdom

61 Walter Temmerman Daresbury Laboratories, Warrington United Kingdom

62 Kiril Tsemekhman University of Washington, Seattle USA

63 Robert van Leeuwen Rijksuniversiteit Groningen The Netherlands

64 Mark van Schilfgaarde Arizona State University, Tempe USA

65 Ulf von Barth Lund University Sweden

66 Jan Werschnik Freie Universität Berlin Germany

67 Bogdan Yavorski Universität Halle Germany

68 Angelica Zacarias Freie Universität Berlin Germany

69 Peter Zahn Universität Halle Germany

70 Hand Zenia Daresbury Laboratories, Warrington United Kingdom

71 Vladen Zhukov Donostia International Physics Center,

San Sebastian Spain

72 Paul Ziesche MPI for the Physics of Complex

Systems, Dresden Germany
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