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Dear participant, 

The organizing committee has great pleasure in welcoming you to Oscarsborg For-
tress in Drøbak, Norway, for the 15th European Seminar on Computational Methods in 
Quantum Chemistry (ESCMQC), devoted to the development of new computational 
methods and techniques for molecular and condensed-phase systems. At Oscarsborg, 
you will hear about the latest developments in theory and computational techniques 
from some of the foremost workers in the field. In keeping with the tradition of these 
seminars, which have been organized triennially since the first meeting in Strasbourg 
in 1969, a preference is given to young speakers. To broaden the scope of these semi-
nars and to stay in line with recent developments, we have deviated slightly from the 
traditional emphasis on molecular quantum chemistry by devoting more time to den-
sity-functional theory and condensed-phase methods. 

During the next three days, about 90 participants from 20 countries will give a total of 
38 oral presentations and 25 poster presentations. It is our hope that these presenta-
tions and our discussions will stimulate us all towards new directions and develop-
ments in our field. 

 

Jürgen Gauss, Trygve Helgaker and Fred Manby 

Organizing committee of ESCMQC 2011 

 

 

 

 

 

 

 

 

 

 

Sponsor:  

ESCMQC 2011 is sponsored by the Centre for Theoretical and Computational Chemistry 
(CTCC), a Centre of Excellence established by the Research Council of Norway in 2007 and 
shared between the University of Tromsø and the University of Oslo. You are invited to visit 
the home page http://www.ctcc.no/ or, even better, to visit the CTCC research groups for a 
shorter or longer period, noting that the CTCC has an extensive program for visiting scholars. 

 



Thursday afternoon June 16 
 

13:00 Registration opens        

 

15:00 Light meal (served in the lecture hall)       

 

16:30 Opening        

T. Helgaker, University of Oslo, Norway 

 

Session I: New beginnings (16:40–18:25)     
Chair: Dage Sundholm, University of Helsinki, Finland 

 

16:40 Ali Alavi, University of Cambridge, UK (L01) 

Quantum Monte Carlo approach to the full CI problem 

17:20 Edward F. Valeev, Virginia Tech, USA (L02) 

 Quantum chemistry beyond atomic orbitals and Slater determinants 

18:00 Jonas Jusélius, University of Tromsø, Norway (L03) 

Massively parallel quantum chemistry using multiwavelets 

 

18:25  Coffee 

  

Session II: Molecular properties and spectroscopy (18:55–19:45) 
Chair: Michal Jaszunski, Polish Academy of Sciences, Warsaw, Poland  

 

18:55 Cristina Puzzarini, University of Bologna, Italy (L04) 

Benchmarking quantum chemistry with rotational spectroscopy or benchmarking 
rotational spectroscopy with quantum chemistry? 

19:20 Sonia Coriani, University of Trieste, Italy (L05)  

Near-edge X-ray absorption fine structure from coupled cluster damped response 
theory using an asymmetric Lanczos-chain driven algorithm 

 

20:00   Dinner 

   

 

 



Friday morning June 17 
 

07:30 Breakfast 

 

   
Session III: Density functional theory (09:00–10:40)    
Chair: Andreas Görling, University of Erlangen–Nuremburg, Germany 

  

09:00 Paul Ayers, McMaster University, Hamilton, Canada (L06) 

Two-point weighted density approximations for the kinetic energy and exchange–
correlation energy 

09:40 Paola Gori-Giorgi, VU University Amsterdam, The Netherlands, (L07) 

Strong spatial correlations in density functional theory 

10:10 David J. Tozer, Durham University, UK (L08) 

Dispersion, static correlation and delocalisation errors in DFT: an electrostatic 
theorem perspective 

 

10:40 Coffee  

 

Session IV: Variational coupled-cluster theory and more (11:10–12:30) 
  
Chair: Jürgen Gauss, University of Mainz, Germany 

 

11:10 Peter J. Knowles, Cardiff University, UK (L09) 

Approximate variational coupled cluster theory 

11:40 Tatiana Korona, University of Warsaw, Poland (L10) 

Expectation-value coupled cluster theory for molecular properties—theory and 
implementation 

12:05 Michael Hanrath, University of Cologne, Germany (L11) 

Efficient evaluation of projected and expectation values of powers of the Hamiltonian 
for coupled cluster wavefunctions using an equivalence class decomposition of 
Wick’s theorem 

 

13:00 Lunch 

 



Friday afternoon June 17 
 

Session V: Optical activity (14:30–16:05)      

Chair: Antonio Rizzo, IPCF-CNR, Pisa, Italy 

 

14:30 Kenneth Ruud, University of Tromsø, Norway (L12) 

Vibronic effects in chiroptical spectra 

15:10 T. Daniel Crawford, Virginia Tech, USA (L13)  

Localized coupled cluster wave functions for mixed magnetic/electric properties 

15:40 Heike Fliegl, University of Helsinki, Finland (L14) 

Hydrogen-bond strengths by magnetically induced currents 

 

16:05 Coffee 

 

Session VI: Range separation in DFT (16:35–17:40)    
Chair: Hans Jørgen Aa. Jensen, University of Southern Denmark, Denmark 

 

16:35 Trond Saue, CNRS and University of Toulouse, France (L15) 

Four-component relativistic long-range-MP2–short-range-DFT 

17:15 Alexandrina Stoyanova, CNRS and University of Strasbourg, France (L16) 

Exploring exact exchange schemes in multideterminant range-separated density 
functional theory 

 

17:40 Coffee 

 

Session VII: Explicit correlation (18:00–18:55)     
Chair: Ludwik Adamowicz, University of Arizona, USA 

 

18:00 David P. Tew, University of Bristol, UK (L17)  

Explicitly correlated coupled cluster theory: robust approximations and localization 

18:30 Toru Shiozaki, University of Stuttgart, Germany (L18) 

Multireference explicitly correlated F12 theories 

 
19:00 Dinner 

 

20:30 Poster session 



Saturday morning June 18 
 

07:30  Breakfast  

 
Session VIII: Density matrix renormalization and more (09:00–10:55)  
Chair: Roland Lindh, Uppsala University, Sweden 

 

09:00 Takeshi Yanai, Institute of Molecular Science, Japan (L19) 

Advanced multireference methods for molecular strongly-correlated electronic states  

09:40 Yuki Kurashige, Institute of Molecular Science, Japan (L20) 

DMRG-CASPT2 theory for large-scale multi-reference problems 

10:05   Lan Cheng, University of Mainz, Germany (L21) 

Analytical energy gradients in relativistic quantum chemistry: theory and 
implementation for the spin-free exact two-component theory 

10:30   Simen Kvaal, University of Oslo, Norway (L22) 

Multiconfigurational time-dependent Hartree method for describing particle loss due 
to absorbing boundary conditions 

 

10:55 Coffee 

 
Session IX:  Density functional theory (11:25–12:55)     

Chair: Paul Ayers, McMaster University, Hamilton, Canada 

  

11:25 Andreas Görling, University of Erlangen–Nuremberg, Germany (L23) 

RPA correlation functional based on the exact exchange kernel of TDDFT 

12:05  Andrew M. Teale, University of Oslo, Norway (L24) 

Dispersion interactions in density-functional theory: an adiabatic connection 
analysis 

12:35  Christoph R. Jacob, Karlsruhe Institute of Technology, Germany (L25) 

Unambiguous optimization of effective potentials in finite basis sets 

 

13:00  Lunch 



Saturday afternoon June 18 
 

Session X: The condensed phase (14:30–16:20)      
Chair: Fred Manby, University of Bristol, UK 

 

14:30 So Hirata, University of Illinois at Urbana-Champaign, USA (L26)  

Thermodynamic limit and size-consistent design 

15:10 Joost VandeVondele, University of Zurich, Switzerland (L27)  

Ab initio MD of large condensed phase systems with hybrid density functionals 

15:50 Denis Usvyat, University of Regensburg, Germany (L28) 

Local correlation methods for periodic systems 

 

16:20  Coffee 

 

Session XI: Large systems (16:50–18:50)       
Chair: Peter J. Knowles, Cardiff University, UK 

 

16:50 Frank Neese, University of Bonn, Germany (L29)  

Recent developments in pair natural orbital based single reference correlation 
methods 

17:30 Branislav Jansik, Aarhus University, Denmark (L30) 

Developments in the Divide–Expand–Consolidate (DEC) method for linear scaling 
coupled cluster calculations 

18:00 Christian Ochsenfeld, University of Munich, Germany (L31) 

Nuclei-selected NMR shieldings: a sublinear-scaling quantum-chemical method 

18:25 Carsten Müller, Free University of Berlin, Germany (L32) 

Application of wave function based electron correlation methods to weakly bound 
systems 

   

20:00  Conference dinner 

 



Sunday morning June 19 
 

07:30 Breakfast and checkout 

 

Session XII: Multireference coupled-cluster theory (09:00–10:25)   
Chair: Christof Hättig, Ruhr-University Bochum, Germany 

 

09:00 Mihály Kállay, Budapest University of Technology and Economics, Hungary (L33) 

Development and benchmark studies of state-specific multi-reference coupled-cluster 
theories 

09:30 Andreas Köhn, University of Mainz, Germany (L34) 

Internally contracted multi-reference coupled-cluster theory: the latest news 

10:00  Francesco A. Evangelista, University of Mainz, Germany (L35) 

An orbital-invariant internally contracted multireference coupled-cluster approach 

 

10:25 Coffee and checkout 

 

Session XIII: Environment and solvation (11:05–12:35)   
Chair: Magdalena Pecul, University of Warsaw, Poland 

 

11:05 Benedetta Mennucci, University of Pisa, Italy (L36) 

Modeling environment effects in quantum chemistry 

11:45 Luca Frediani, University of Tromsø, Norway (L37) 

Solvation at surfaces: a fully quantistic model including non-electrostatic 
interactions. Energetics and molecular properties 

12:10 Benoit Champagne, University of Namur, Belgium (L38) 

Predicting the optical properties of molecules and aggregates  

 

12:35 Closing        

  

13:00 Lunch 

 

 

 

 



Speakers in alphabetical order with references to abstracts: 

Alavi [L01]:  Quantum Monte Carlo approach to the Full CI problem 

Ayers [L06]:  Two-point weighted density approximations for the kinetic energy 
and exchange–correlation energy 

Champagne [L38]:  Predicting the optical properties of molecules and aggregates 

Cheng [L21]: Analytical energy gradients in relativistic quantum chemistry: 
theory and implementation for the spin-free exact two-component 
theory 

Coriani  [L05]:  Near-edge X-ray absorption fine structure from coupled cluster 
damped response theory using asymmetric Lanczos-chain driven 
algorithm 

Crawford [L13]:  Localized coupled cluster wave functions for mixed 
magnetic/electric properties 

Evangelista  [L35]:  An orbital-invariant internally contracted multireference coupled-
cluster approach 

Fliegl  [L14]:  Hydrogen-bond strengths by magnetically induced currents 

Frediani [L37]:  Solvation at surfaces: a fully quantistic model including non-
electrostatic interactions. Energetics and molecular properties 

Gori-Giorgi [L07]:  Strong spatial correlations in density functional theory 

Görling [L23]:  RPA correlation functional based on the exact exchange kernel of 
TDDFT 

Hanrath [L11]:  Efficient evaluation of projected and expectation values of powers 
of the Hamiltonian for coupled cluster wave functions using an 
equivalence class decomposition of Wick’s theorem 

Hirata  [L26]: Thermodynamic limit and size-consistent design 

Jacob [L25]:  Unambiguous optimization of effective potentials in finite basis sets 

Jansik  [L30]:  Developments in the Divide–Expand–Consolidate (DEC) method 
for linear scaling coupled cluster calculations 

Jusélius [L03]:  Massively parallel quantum chemistry using multiwavelets 

Kállay  [L33]:  Development and benchmark studies of state-specific multi-
reference coupled-cluster theories 

Knowles [L09]:  Approximate variational coupled cluster theory 

Köhn [L34]:  Internally contracted multi-reference coupled-cluster theory: the 
latest news 

Korona  [L10]:  Expectation value coupled cluster theory for molecular properties—
theory and implementation 

Kurashige [L20]:  DMRG-CASPT2 theory for large-scale multi-reference problems 

 



Kvaal  [L22]:  Multiconfigurational time-dependent Hartree method for describing 
particle loss due to absorbing boundary conditions 

Mennucci  [L36]:  Modeling environment effects in quantum chemistry 

Müller [L32]:  Application of wave function based electron correlation methods to 
weakly bound systems 

Neese [L29]:  Recent developments in pair natural orbital based single reference 
correlation methods 

Ochsenfeld [L31]:  Nuclei-selected NMR shieldings: a sublinear-scaling quantum-
chemical method 

Puzzarini  [L04]:  Benchmarking quantum chemistry with rotational spectroscopy or 
benchmarking rotational spectroscopy with quantum chemistry? 

Ruud  [L12]:  Vibronic effects in chiroptical spectra  

Saue  [L15]:  Four-component relativistic long-range-MP2–short-range-DFT 

Shiozaki  [L18]:  Multireference explicitly correlated F12 theories  

Stoyanova  [L16]:  Exploring exact exchange schemes in multideterminant range-
separated density functional theory 

Teale  [L24]:  Dispersion interactions in density-functional theory: an adiabatic 
connection analysis 

Tew [L17]:  Explicitly correlated coupled cluster theory: robust approximations 
and localization  

Tozer  [L08]:  Dispersion, static correlation and delocalisation errors in DFT: an 
electrostatic theorem perspective 

Usvyat [L28]:  Local correlation methods for periodic systems 

Valeev [L02]:  Quantum chemistry beyond atomic orbitals and Slater determinants 

VandeVondele [L27]:  Ab initio MD of large condensed phase systems with hybrid density 
functionals 

Yanai [L19]:  Advanced multireference methods for molecular strongly-correlated 
electronic states  

  

 

 

 

 

 

 

 



Poster presenters in alphabetical order with references to abstracts: 

Adamowicz [P01]:  Development of high-end correlated methods at Arizona 

Atsumi [P02]:  NMR shieldings of an excimer 

Biancardi [P03]:  Thiazole orange as a light-switch probe: a combined quntum-
mechanical and spectroscopic study 

Carissan [P04]:  Treatment of π electrons using anisotropic pseudopotentials 

Hanauer [P05]: Formal aspects and applications of internally contracted 
multireference coupled cluster theory 

Jagau [P06]:  Treatment of excited states in state-specific multireference coupled-
cluster theory 

Jaszunski [P07]:  Coupled cluster and DFT calculations of 14N nuclear quadrupole 
coupling constants 

Jonsson [P08]:  A first-principles theory for the frequency-dependent 
magnetizability 

Kauch [P09]:  Theoretical prediction of the spin–spin coupling constants of silver 
intercalated between nucleic bases 

Knecht [P10]:  Pushing the limits in parallel multi-configurational electronic 
structure theories 

Kristensen [P11]:  The MP2 molecular gradient for large molecular systems using the 
Divide–Expand–Consolidate approach 

Kvaal [P12]:  Time-dependent coupled cluster with variational orbitals 

Lehtola [P13]:  Quantum chemical calculations of isotropic Compton profiles 

Losilla [P14]:  BUBBLES: accurate numerical electrostatics for molecular systems 

Lourenço [P15]:  SCC-DFTB study of chrysotile nanotube 

Mück [P16]:  Calculation of spin-orbit splittings in open-shell systems via 
multireference coupled-cluster theory 

Onishi [P17]:  A theoretical study on hydrogen transport mechanisms in StTiO3 
perovskite 

Pecul [P18]:  Chiralooptical properties of hydrogen bond-forming species in 
aqueous solution 

Ruusuvuori [P19]:  Stability of clusters containing water, pyridine and ammonia  

Schwalbach [P20]:  Relativistic corrections via sixth-order direct perturbation theory 

Steindal [P21]:  Parallelization of quantum mechanis/molecular mechanics for 
higher-order response functions 

Stopkowicz [P22]:  Relativistic corrections via fourth-order direct perturbation theory 
at the MP2 level 

Sundholm [P23]: Efficient construction of Fock matrices using a numerical 
integration scheme 

Tellgren [P24]:  Molecular electron correlation in strong magnetic fields 

Woywod [P25]:  A systematic approach to the calculation of Rydberg states  


