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Section 1

Project execution

The Nanoquanta Network of Excellence (1 June 2004 - 30 November 2008) has completed its
work with major achievements, integrating the research of ten European groups in the theory
and simulation of excited electrons in matter. The European Theoretical Spectroscopy Facility
(ETSF), which is now in full operation, interacting strongly with users in experimental science
and industry, was a major objective of the network. Nanoquanta has also achieved many signif-
icant scientific research results published in leading journals. Training and career development
for young researchers has been a high priority at both local and network-wide level, with our
community of researchers now strongly integrated, not just at the strategic level of research
groups, but also at the level of individual researchers. The network has achieved important
developments in the field of code integration, code distribution, interoperability and user inter-
faces, all of which are crucial for both the network’s own future research and the operation of
the ETSF. A major ”e-Infrastructure” grant within the seventh Framework Programme for the
continuation of the ETSF’s user-facing operation has been successfully started, in addition to
several smaller projects at national or regional level.

The network encompassed 150 scientists in ten research teams, together with a small num-
ber of Associate Members who are former members of network groups continuing to work with
us on Nanoquantawork packages. Scientifically, the network employed a wide range of theo-
retical and computational methods to study electrons in nanostructures and materials and their
interaction with light, particularly density-functional theory and many-body perturbation the-
ory. Over the course of Nanoquanta, the ab initio theory of electron spectroscopies has been in
rapid development and expansion internationally, and Nanoquanta has made a very prominent
contribution to this, both in terms of applications and in terms of development of the underlying
theory and software. In many-body perturbation theory, our main techniques (the GW method
for the one-particle spectral function and the BSE method for the optical absorption and EELS
spectra) have moved from exotic theories being applied to simple prototype systems to powerful
daily workhorses that can be applied to rather complex molecules, nanostructures and advanced
materials. The other main technique used in Nanoquanta, time-dependent density-functional
theory (TDDFT), has burgeoned, with many successful applications to response functions, opti-
cal properties and time-dependent phenomena of all kinds.

The contractors were:

• University of York (United Kingdom)

• Fritz-Haber-Institut, Berlin (Germany)

• Freie Universität, Berlin (Germany)

• Friedrich-Schiller-Universität, Jena (Germany)
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• Université Catholique de Louvain (Belgium)

• Lunds Universitet (Sweden)

• Universitá degli Studi di Milano (Italy)

• Laboratoire des Solides Irradiés (France)1

• Istituto Nazionale per la Fisica della Materia (Rome “Tor Vergata”, Italy)

• Universidad del Páıs Vasco / Euskal Herriko Unibertsitatea (Spain)

The ETSF is a major achievement of the network. The ETSF aims to be the worldwide ref-
erence centre for the theory of spectroscopies in condensed matter. In addition to integrating
leading research groups, its innovative feature is a new model for the interaction of theoretical
research with the needs of experimental and industrial users, through regular calls for project
proposals from those users. Over the course of Nanoquanta, the ETSF has been created and
has bloomed into a fully operational facility, including three successful calls for user projects,
attracting over 100 proposals, with the necessary scientific, management, administrative and
user-liaison support structures in place and highly developed. The ETSF now has a formally des-
ignated Central Node, the Université Catholique de Louvain in Louvain-la-Neuve, which brings
with it substantial financial support for the user-facing operation of the ETSF from the UCL and
the Walloon Region, including the establishment of a senior Chief Executive position and a fur-
ther administrative position. New ETSF Associate Nodes have been added. Further ETSF-related
funding, including for permanent positions, has been applied for, and obtained, by individual
ETSF nodes. An e-Infrastructure project, funded by FP7, is in operation (2008-10), and this
is allowing the ETSF to continue and expand its service to users through regular calls for pro-
posals. All this activity has been made possible by intense activity, including fortnightly ETSF
administrative audioconferences.

The ETSF has achieved substantial publicity among potential users (in science and industry)
and the broader scientific community and public, which have contributed to the three successful
calls for user proposals. Also, the ETSF has a comprehensive and accessible web site has been
totally redesigned and improved, with new underlying databases providing a sound basis for
future expansion, especially regarding the submission and monitoring of user projects.

Training and Reach-Out has also been a key theme of Nanoquanta. In this way, the net-
work contributes to the qualification and growth of the community of scientists working in
nanoscience in Europe. At the same time, it encourages collaborative efforts and actively spreads
the results of network research both within scientific circles and the general public. Nanoquanta
has organised a total of eleven training schools, together with many more scientific conferences
and workshops (including the innovative annual Nanoquanta/ETSF Young Researchers’ Meet-
ing). Internal communication has been vigorous, through e-mail lists, newsletters, bulletins,
and the internal web sites. Over 50 PhD students have been trained collaboratively within the
network’s own groups: a supply of such skilled researchers who are used to working collabora-
tively across Europe is of great importance for the future of scientific research in general, and
the future operation of the ETSF in particular.

The Nanoquanta Network has taken an active stance on social issues, developing a progres-
sive policy on social issues in general and particularly with regard to young scientists appointed
by the nodes. This policy also determines our long-term strategy for social issues for the ETSF.
Examples include rules for recruitment strategy, provision of a créche at all scientific meetings,
and a cross-node mentoring scheme for all young researchers.

1Unité mixte de recherche of the three contractors Centre National de la Recherche Scientifique, Commissariat á
l’Energie Atomique and École Polytechnique.
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Integration of theory and code developments has been an important theme, to ensure that
the ETSF is able to offer an integrated suite of software to users that is as powerful as possible.
This work aims to realise the integration of the work of the different nodes at the level of theory
developments as well as code developments. Specific objectives for the work packages are to
standardise the input and output files, to allow data exchange between different programs; to
elaborate coding standards, also for documentation, that allow cross-checking and integration
of routines from different programs; and to foster the integration of theory developments within
the network, and the transfer between theory and code development. The main ETSF codes are
available under the GNU Public License through the ETSF web site.

Closely linked to the creation and operation of the ETSF, of course, has been continued scien-
tific progress and collaboration at the forefront of research between the ten Nanoquanta groups,
overseen by the network’s four scientific integration teams. The network has published 602
publications, including 176 joint publications (two or more Nanoquanta nodes) (29% of total).
These include 74 papers in Physical Review Letters (plus two accepted), 10 in Applied Physics
Letters, 1 in Nature and 1 in Nature Materials. Nanoquanta members have given 576 invited
talks at conferences, meetings and external institutions on network research. Among the scien-
tific highlights are work on electronic excitations in biological-related systems, photo-technology,
transport in finite systems and electron-ion dynamics, quantum transport theory, phonon and
electron-phonon interaction in 1D structures. study and characterization of magnetic response,
calculation of the electronic structure and spectroscopic properties of 1D structures, their com-
posites, and the role of environment, excited-state chemical reactivity in bio-structures, improv-
ing total energy methods, ab initio methods for excited states, nanowires on nanostructured
surfaces, organic overlayers on surfaces, dynamics of chemical reactions at surfaces, interfaces
and grain boundaries, electronic excitations in thin films, extension of many-body perturbation
theory beyond the GW level, inclusion of phonon effects on the electronic spectra, using many-
body perturbation theory to benefit the TDDFT description of optical spectra of matter, defects
in silicon carbide, and optical properties of liquid water.

The Nanoquanta collaboration moves confidently into its next phase of development, under
the banner of the ETSF, as a closely integrated scientific force operating at the international
forefront of theoretical research, with a unique commitment to responsiveness to the needs
of experimental and industrial scientists, together with a strong tradition in training and the
development of its young researchers.

Nanoquanta Network of Excellence web site: http://www.nanoquanta.eu/
ETSF web site: http://www.etsf.eu/

Coordinator: Professor Rex Godby,
Department of Physics,
University of York,
York
YO10 5DD
United Kingdom.
(E-mail address available through the Nanoquanta web site.)



Section 2

Publishable results

The major results of the project are published in the form of the many scientific papers already
published, listed below. In addition, software, information and training material produced by
the Nanoquanta project is publicly available for download through the ETSF web site1, through
which proposals for future ETSF user projects may also be submitted.

References labelled “NQ*” are jointly-produced, those labelled “NQ” are not.
This list shows all Nanoquanta papers published during the project; not all have necessar-
ily been cited in reports.

[1] (NQ) “Methylchloride adsorbed on Si(001): an ab initio study”, , Appl. Surf. Sci. 234 155
(2004) (WP7).

[2] (NQ) “Optical properties of Si and Ge nanocrystals”, F. Bechstedt [Jena], H.-Ch. Weissker,
L.E. Ramos [Jena], J. Furthmüller [Jena], Proc. 3rd Internat. Conf. Computational Mod-
eling and Simulation of Materials, ed. by P. Vincenzini et al., Techna Group Publ., Faenza
2004, PART C, Section B, p. 81 (WP5).

[3] (NQ) “Effect of backbond oxidation on silicon nanocrystallites”, L.E. Ramos [Jena], J.
Furthmüller [Jena], F. Bechstedt [Jena], Phys. Rev. B 70 033311 (2004) (WP5).

[4] (NQ) “Electronic excitations in Si and Ge nanocrystals: Parameterfree calculations”, F.
Bechstedt [Jena], H.-Ch. Weissker, L.E. Ramos [Jena], J. Furthmüller [Jena], phys. stat.
sol. (c) 1 S163 (2004) (WP5).

[5] (NQ) “Structural elements on reconstructed Si and Ge(110) surfaces”, A.A. Stekolnikov,
J. Furthmüller [Jena], F. Bechstedt [Jena], Phys. Rev. B 70 045305 (2004) (WP7).

[6] (NQ) “Energetics of Si(001) surfaces exposed to electric fields and charge injection”, K.
Seino, W.G. Schmidt, F. Bechstedt [Jena], Phys. Rev. Lett. 93 046101 (2004) (WP7).

[7] (NQ) “Long-range surface reconstruction: Si(110)16×2”, A.A. Stekolnikov, J.
Furthmüller [Jena], F. Bechstedt [Jena], Phys. Rev. Lett. 93 136104 (2004) (WP7).

[8] (NQ) “Oxidation and organic molecule induced changes of the Si surface optical
anisotropy: ab initio predictions”, W.G. Schmidt, F. Fuchs [Jena], A. Hermann [Jena],
K. Seino, F. Bechstedt [Jena], R. Pamann, M. Wahl, M. Gensch, K. Hinrichs, N. Esser, S.
Wang, W. Lu, J. Bernholc, J. Phys.: Condensed Matter 16 S4323 (2004) (WP7).

[9] (NQ) “Methylchloride adsorption on Si(001) - Electronic structure”, M. Preuss, W.G.
Schmidt, F. Bechstedt [Jena], J. Phys. Chem. B 108 7809 (2004) (WP7).

1http://www.etsf.eu
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[10] (NQ) “Organic modification of surface electronic properties: A first-principles study of
uracil on Si(001)”, K. Seino, W.G. Schmidt, F. Bechstedt [Jena], Phys. Rev. B 69 245309
(2004) (WP7).

[11] (NQ) “Influence of structural relaxation on the optical and electronic properties of em-
bedded Ge nanocrystals”, H.-Ch. Weissker, J. Furthmüller [Jena], F. Bechstedt [Jena],
Surf. Sci. 566-568 961 (2004) (WP5).

[12] (NQ) “Many-body method for infinite non-periodic systems”, G. Fratesi [Milan], G.P.
Brivio [Milan], and L.G. Molinari [Milan], Physical Review B 69, 245113 (2004)
(WP7/WP8).

[13] (NQ*) “ab initio study of the optical absorption and wave-vector dependent dielectric
response of graphite”, A. Marinopoulos [Paris], L. Reining [Paris], A. Rubio [San Sebas-
tian], V. Olevano [Paris], Phys. Rev. B 69, 245419 (2004) (WP7,WP8).

[14] (NQ) “Time-dependent quantum transport: An exact formulation based on TDDFT”, Gi-
anluca Stefanucci [Lund], Carl-Olof Almbladh [Lund], Europhysics Letters 67, 14 (2004)
(WP5, WP6, WP9).

[15] (NQ) “ab initio and semiempirical dielectric response of superlattices”, S. Botti [Paris],
N. Vast [Paris], V. Olevano [Paris], L. Reining [Paris], L.C. Andreani, Phys. Rev. B 70,
045301 (2004) (WP7).

[16] (NQ) “Solid State Physics of Finite Systems”, R.A. Broglia, G. Colo, G. Onida [Milan], H.E.
Roman, Advanced Texts in Physics series, Springer, Berlin, 2004 (234 pages). (WP5).

[17] (NQ) “Femtosecond transfer dynamics of photogenerated electrons at a surface reso-
nance of reconstructed InP(100)”, L. Töben, L. Gundlach, R. Ernstorfer, R. Eichberger,
T. Hannappel, F. Willig, A. Zeiser, J. Förstner, A. Knorr, P.H. Hahn [Jena], W.G. Schmidt
[Jena], Phys. Rev. Lett. 94 067601 (2005) (WP7).

[18] (NQ) “H2O on Si(001): surface optical anisotropy from first-principles calculations”, K.
Seino, W.G. Schmidt [Jena], Surf. Sci. 571 157 (2004) (WP7).

[19] (NQ) “Ga-rich limit of surface reconstructions on GaAs(001): Atomic structure of the
(4×6) phase”, A. Ohtake, P. Kocan, K. Seino [Jena], W.G. Schmidt [Jena], N. Koguchi,
Phys. Rev. Lett. 93 266101 (2004) (WP7).

[20] (NQ) “Conductance and polarization in quantum junctions”, P. Bokes [York] and R. W.
Godby [York], Phys. Rev. B 69 245420 (2004) (WP6).

[21] (NQ) “Optical absorption of water: Coulomb effects versus hydrogen bonding”, P.H.
Hahn, W.G. Schmidt, K. Seino, M. Preuss, F. Bechstedt [Jena], J. Bernholc, Phys. Rev.
Lett. 94 037404 (2005) (WP5, WP8).

[22] (NQ*) “The electronic and optical properties of Silicon nanoclusters: absorption and
emission”, E. Luppi, E. Degoli, G. Cantele, S. Ossicini, R. Magri, D. Ninno, O. Bisi. O.
Pulci[Roma], G. Onida [Milan] , M. Gatti[Milan], A. Incze[Milan], R. Del Sole [Roma],
Optical Materials 27, 1008 (2005) (WP5).

[23] (NQ) “Structural relaxation effects on the electronic excitations and optical properties of
Ge nanocrystals embedded in a SiC matrix”, G. Cappellini, H.-Ch. Weissker, B. DeSalva-
tor, J. Furthmüller [Jena], F. Bechstedt [Jena], G.Satta, F. Casula, L. Colombo, J. Phys.
Condensed Matter 17 643 (2005) (WP5).
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[24] (NQ) “Photoconductivity and optical properties in composites of poly(paraphenylene
vinylene) and single-walled carbon nanotubes”, E. Mulazzi [Milan] and R. Perego, Phys-
ical Review B 70, 155206 (2004). (WP6).

[25] (NQ*) “Effects beyond the random-phase approximation in calculating the interaction
between metal films”, , Phys. Rev. B 70 205107 (2004) (WP7).

[26] (NQ) “Reduced influence of defects on oxidized Si nanocrystallites”, L.E. Ramos [Jena],
J. Furthmüller [Jena], F. Bechstedt [Jena], Phys. Rev. B 71 035328 (2005) (WP5).

[27] (NQ) “Selectivity of Auger decays to the surface local environment”, M.I. Trioni [Milan],
S. Caravati [Milan], G.P. Brivio [Milan], L. Floreano, F. Bruno, and A. Morgante, Physical
Review Letters 93, 206802 (2004) (WP7).

[28] (NQ) “Many-body effects in the electronic spectra of cubic boron nitride”, G. Satta, G.
Cappellini, V. Olevano [Paris], and L. Reining [Paris], Phys. Rev. B 70, (2004) 195212.
(WP8).

[29] (NQ*) “Time-dependent density functional theory”, M.A.L. Marques [Berlin-FU] and
E.K.U. Gross [Berlin-FU], Ann. Rev. Phys. Chem. 55, 427 (2004) (WP5).

[30] (NQ*) “The electron gas in TDDFT and SCDFT”, M.A.L. Marques [Berlin-FU] and E.K.
U. Gross [Berlin-FU], Proceedings of the International School of Physics ”Enrico Fermi”,
Course CLVII: The electron liquid paradigm in condensed matter physics, G.F. Giuliani,
G. Vignale, eds., p. 127-167 (IOS, 2004) (WP8).

[31] (NQ) “Time-dependent variational approach to molecules in strong laser fields”, T.
Kreibich, R. van Leeuwen, and E.K.U. Gross [Berlin-FU], Chem. Phys. 304, 183 (2004)
(WP5).

[32] (NQ) “Time-dependent electron localization functions for coupled nuclear-electronic mo-
tion”, M. Erdmann, E.K.U. Gross [Berlin-FU], and V. Engel, J. Chem. Phys. 121, 9666
(2004) (WP5, WP7).

[33] (NQ*) “Comment on “Band-Gap Problem in Semiconductors Revisited: Effects of Core
States and Many-Body Self-Consistency””, Kris Delaney [York], P. Garćıa-González [San
Sebastián], Angel Rubio [San Sebastián] P. Rinke [York], and R. W. Godby [York], Phys.
Rev. Lett. 93 249701 (2004) (WP5).

[34] (NQ*) “Image States in Metal Clusters”, Patrick Rinke [York] and Kris Delaney [York]
and P. Garćıa-González [San Sebastián] and R. W. Godby [York], Phys. Rev. A 70 063201
(2004) (WP5).

[35] (NQ) “Electronic structure and electron energy-loss spectroscopy of ZrO2 zirconia”, L. K.
Dash [Paris], N. Vast [Paris], Ph. Baranek, M.-C. Cheynet, and L. Reining [Paris], Phys.
Rev. B 70, 245116 (2004) (WP8).

[36] (NQ) “Coulombic amino-group-metal bonding: Adsorption of adenine on Cu(110)”, M.
Preuss, W.G. Schmidt, F. Bechstedt [Jena], Phys. Rev. Lett. 94, 236102 (2005) (WP7).

[37] (NQ) “Thermal Effects in Photoemission and Electron-Phonon Couplings of Fullerene”, A.
Bordoni[Milan] and N. Manini[Milan], Fullerenes and Nanotubes - Materials for the New
Chemical Frontier - Fullerenes - Vol. 14, edited by P. V. Kamat, F. D’Souza, D. M. Guldi,
and S. Fukuzumi (The Electrochemical Society, Pennington, NJ, 2005), p. 118 (WP5).

[38] (NQ) “Low-energy excitations of a linearly Jahn-Teller coupled orbital quintet”, N.
Manini[Milan], Phys. Rev. A 71, 032503 (2005) (WP5).
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[39] (NQ) “Bulk and collective properties of a dilute Fermi gas in the BCS-BEC crossover”, N.
Manini[Milan] and L. Salasnich[Milan], Phys. Rev. A 71, 033625 (2005) (WP8).

[40] (NQ) “Phenanthrenequinone adsorbed on Si(001): Geometries, electronic properties and
optical response”, A. Hermann [Jena], W.G. Schmidt, F. Bechstedt [Jena], J. Phys. Chem.
B 109 7928 (2005) (WP7).

[41] (NQ) “Magnetic properties of MnN: influence of strain and crystal structure”, M. Mar-
ques, J. Furthmüller [Jena], L.K. Teles, L.M.R. Scolfaro, F. Bechstedt [Jena], L.G. Ferreira,
Appl. Phys. Lett. 86, 164105 (2005) (WP8).

[42] (NQ) “Initial stages of Si(001) surface oxidation from first-principles calculations”, F.
Fuchs, W.G. Schmidt, F. Bechstedt [Jena], J. Phys. Chem B 109, 17649 (2005) (WP7).

[43] (NQ) “Time-dependent electron localization function”, T. Burnus [Berlin-FU], M.A.L.
Marques [Berlin-FU], and E.K.U. Gross [Berlin-FU], Phys. Rev. A 71, 010501 (2005)
(WP5, WP7, WP9).

[44] (NQ) “Quantum confinement in Si and Ge capped nanocrystallites”, L.E. Ramos [Jena],
J. Furthmüller [Jena], F. Bechstedt [Jena], Phys. Rev. B 72, 045351 (2005) (WP5).

[45] (NQ) “Second-harmonic polarizability including electron-hole attraction from band-
structure theory”, R. Leitsmann, W.G. Schmidt, P.H. Hahn, F. Bechstedt [Jena], Phys.
Rev. B 71, 195209 (2005) (WP8).

[46] (NQ) “Bandstructure and electron gas of In chains on Si(111)”, X. Lopez-Lozano, A.A.
Stekolnikov, J. Furthmüller [Jena], F. Bechstedt [Jena], Surf. Sci. 589, 77 (2005) (WP6,
WP7).

[47] (NQ) “Superconducting properties of MgB2 from first principles”, A. Floris [Berlin-FU], G.
Profeta, N. N. Lathiotakis [Berlin-FU], M. Lüders, M.A.L. Marques [Berlin-FU], C. Fran-
chini, E.K.U. Gross [Berlin-FU], A. Continenza, and S. Massidda, Phys. Rev. Lett. 94,
037004 (2005) (WP8).

[48] (NQ*) “ab initio study of reflectance anisotropy spectra of a submonolayer oxidized
Si(100) surface”, A. Incze [Milan], R. Del Sole [Rome], G. Onida [Milan], Physical Re-
view B 71, 035350 (2005) (WP7).

[49] (NQ*) “TDDFT from molecules to solids: the role of long-range interactions”, F. Sot-
tile [SanSe], F. Bruneval [Paris], A.G. Marinopoulos, L. Dash [Paris], S. Botti [Paris], V.
Olevano[Paris], N. Vast [Paris], A. Rubio[SanSe] and L. Reining [Paris], International
Journal of Quantum Chemistry 102, 684-701 (2005) (WP5,WP6,WP7,WP8).

[50] (NQ) “Optical response of π-conjugated molecular monolayer adsorbed on the semicon-
ductor Si(001) surface: A first-principles study”, A. Hermann [Jena], W.G. Schmidt, F.
Bechstedt [Jena], Phys. Rev. B 71 153311 (2005) (WP7).

[51] (NQ*) “Time-dependent quantum transport: A practical scheme using density functional
theory”, S. Kurth [Berlin-FU], G. Stefanucci [Lund], C.-O. Almbladh [Lund], A. Rubio
[San Sebastian], and E.K.U. Gross [Berlin-FU], Phys. Rev. B 72, 035308 (2005) (WP5,
WP6, WP9).

[52] (NQ) “Time-dependent density functional theory: Past, present, and future”, K. Burke,
J. Werschnik [Berlin-FU], E.K.U. Gross [Berlin-FU], J. Chem. Phys. 123, 062206 (2005)
(WP5).
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[53] (NQ*) “Density functional theory”, S. Kurth [Berlin-FU], M.A.L. Marques [Berlin-FU ],
E.K.U. Gross [Berlin-FU], Encyclopedia of Condensed Matter Physics, F. Bassini, J. Liedl,
P. Wyder, eds. (Elsevier, 2005), p. 395 (WP 5).

[54] (NQ) “Hedin’s equations and enumeration of Feynman diagrams”, Luca Molinari [Milan],
Physical Review B 71, 113102 (2005) (WP8).

[55] (NQ) “Nonparabolicity and excitons in optical absorption of InN”, F. Bechstedt, J.
Furthmüller, P.H. Hahn, F. Fuchs [Jena], J. Cryst. Growth 288, 294 (2006) (WP8).

[56] (NQ) “Reconstruction of quasi-1D In/Si(111) systems: charge and spin density waves
versus bonding”, X. Lopez-Lozano, A. Krivosheeva, A.A. Stekolnikov, L. Meza-Montes, J.
Furthmüller [Jena], F. Bechstedt [Jena], Phys. Rev. B 73, 035430 (2006) (WP6, WP7).

[57] (NQ) “ab initio study of benzene adsorption on carbon nanotubes”, F. Tournus [Louvain-
la-neuve] and J.-C. Charlier [Louvain-la-neuve], Physical Review B 71, 165421 (2005)
(WP6).

[58] (NQ) “Tailoring laser pulses with spectral and fluence constraints using optimal control
theory”, J. Werschnik [Berlin-FU], E.K.U. Gross [Berlin-FU], J. Opt. B: Quantum Semi-
class. Opt. 7, S300 (2005) (WP5, WP6).

[59] (NQ) “Understanding Si(001) surface oxidation from its optical signature”, F. Fuchs
[Jena], W.G. Schmidt, F. Bechstedt [Jena], Phys. Rev. B 72, 075353 (2005) (WP7).

[60] (NQ*) “Theoretical simulation of core-level photoemission in transition-metal oxids”,
C.A. Rozzi [FU-Berlin], F. Manghi, C. Calandra, Phys. Rev. B 72, 125106 (2005) (WP
8).

[61] (NQ) “ab initio theory of superconductivity - I: Density functional formalism and approx-
imate functionals”, M. Lüders, M.A.L. Marques [Berlin-FU], N.N. Lathiotakis [Berlin-FU],
A. Floris [Berlin-FU], G. Profeta, L. Fast, A. Continenza, S. Massidda, E.K.U. Gross [Berlin-
FU], Phys. Rev. B 72, 024545 (2005) (WP8).

[62] (NQ) “ab initio theory of superconductivity - II: Applications to elemental metals”,
M.A.L. Marques [Berlin-FU], M. Lüders, N.N. Lathiotakis [Berlin-FU], G. Profeta, A. Floris
[Berlin-FU], L. Fast, A. Continenza, E.K.U. Gross [Berlin-FU], S. Massidda, Phys. Rev. B
72, 024546 (2005) (WP8).

[63] (NQ) “Low-energy unphysical saddle in polynomial molecular potentials”, A. Del
Monte[Milan], N. Manini[Milan], L.G. Molinari[Milan], and G.P. Brivio[Milan], Mol.
Phys. 103, 689 (2005) (WP5).

[64] (NQ) “Influence of oxygen on optical properties of Si nanocrystallites”, L.E. Ramos, J.
Furthmüller, F. Bechstedt [Jena], Appl. Phys. Lett. 87, 143113 (2005) (WP5).

[65] (NQ) “Why is Iridium the best substrate for single crystal diamond growth ?”, M. Ver-
straete [Louvain-la-neuve] and J.-C. Charlier [Louvain-la-neuve], Appl. Phys. Lett. 86,
191917 (2005) (WP7).

[66] (NQ*) “Many-body perturbation theory using the density-functional concept: beyond
the GW approximation”, F. Bruneval [Paris], F. Sottile [SanSe], V. Olevano [Paris], R. Del
Sole [Rome] and L. Reining [Paris], Phys. Rev. Lett. 94, 186402 (2005). (WP8).

[67] (NQ) “Effects of local fields in time-dependent density-functional theory shown in silicon
exidized clusters”, M.Gatti [Milan] and G.Onida [Milan], Physical Review B 72, 045442
(2005) (WP5).
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[68] (NQ) “Shape of free and constrained group-IV nanocrystals: Influenece of surface en-
ergies”, A.A. Stekolnikov, F. Bechstedt [Jena], Phys. Rev. B 72, 125326 (2005) (WP5,
WP7).
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Charlier[Louvain-la-neuve], and P. Mélinon, Journal of Chemical Physics 122, 094315
(2005) (WP6).

[113] (NQ) “Nonlinear optical susceptibilities, Raman efficiencies, and electrooptic ten-
sors from first-principles density functional perturbation theory”, M. Veithen, X.
Gonze[Louvain] and Ph. Ghosez, Phys. Rev. B 71, 125107 (2005) (WP5).

[114] (NQ) “Dielectric properties of crystalline and amorphous transition metal oxides and sil-
icates as potential high-k candidates : the contribution of density-functional theory”, G.-
M. Rignanese [Louvain-la-neuve], J. of Phys. Condensed Matter 17, R357-R379 (2005)
(WP7).

[115] (NQ) “Titanium oxides and silicates as high-k dielectrics : A first-principles investiga-
tion.”, G.-M. Rignanese[Louvain-la-neuve], X. Rocquefelte, X. Gonze [Louvain-la-neuve],
A. Pasquarello, International Journal of Quantum Chemistry 101, 793-801 (2005)
(WP7).

[116] (NQ*) “Optical Absorption of hexagonal Boron Nitride and BN nanotubes”, L. Wirtz
[SanSe], A. Marini [SanSe], and A. Rubio [SanSe], Electronic Properties of Novel Ma-
terials: XIXth International Winterschool, Ed. H. Kuzmany, J. Fink, M. Mehring and S.
Roth, AIP Conf. Proc. 786, 391 (2005) (WP6).

[117] (NQ) “Electronic structure calculations for nanomolecular systems”, R. Di Felice, A. Cal-
zolari, D. Varsano and A. Rubio, Lecture Notes in Physics “Introducing Molecular Elec-
tronics”, Springer Verlag (2005) (WP5,WP6).

[118] (NQ) “Open shells in reduced-density-matrix-functional theory”, N.N. Lathiotakis [Berlin-
FU], N. Helbig [Berlin-FU], E.K.U. Gross [Berlin-FU], Phys. Rev. A 72, 030501 (2005)
(WP8).

[119] (NQ) “Calculation of electronic properties of metallic surfaces: total energy and quasipar-
ticle excitations”, Marco Cazzaniga [Milan], Diploma Thesis - University of Milan, 2005
(WP7).

[120] (NQ) “Quasiparticle and excitonic effects in optical spectra of diamond, SiC, Si, GaP,
GaAs, InP, and AlN”, P.H. Hahn, K. Seino, W.G. Schmidt, J. Furthmüller, F. Bechstedt
[Jena], phys. stat. sol. (b) 242, 2720 (2005) (WP8).

[121] (NQ) “Valence-band structure of InN from x-ray photoemission spectroscopy”, L.F.J.
Piper, T.D. Veal, P.H. Jefferson, C.F. McConville, F. Fuchs [Jena], J. Furthmüller [Jena],
F. Bechstedt [Jena], H. Lu, W.J. Schaff, Phys. Rev. B 72, 245319 (2005) (WP8).



SECTION 2. PUBLISHABLE RESULTS 15

[122] (NQ*) “Optical properties of Si and Ge nanocrystals: Parameterfree calculations”, L.E.
Ramos [Jena], H.-Ch. Weissker [Paris], J. Furthmüller, F. Bechstedt [Jena], phys. stat.
sol. (b) 242, 3053 (2005) (WP5).

[123] (NQ) “Electronic excitations in metals and at metal surfaces”, E.V. Chulkov, A.G. Borisov,
J.P. Gauyacq, D. Snchez Portal, V.M. Silkin, P.M. Echenique [SanSe], Chemical Review
106, 4160 (2006) (WP8).

[124] (NQ) “Electron-phonon contribution to the phonon and excited electron (hole)
linewidths in bulk Pd”, I. Yu Skliadneva, A. Leonardo, P.M Echenique [SanSe], S.V. Ere-
meev and E.V Chulkov, J. Phys. C 18, 7923 (2006) (WP8).

[125] (NQ) “Quantum-size effects in the energy loss of charged particles interacting with a con-
fined two-dimensional electron gas”, A.G. Borisov, J.I. Juaristi, R. Diz Muio, D. Sanchez
Portal and P.M. Echenique[SanSe], Physical Review A 73, 012901, 2006 (WP7).

[126] (NQ) “Surface-electronic structure of La(0001) and Lu(0001)”, D. Wegner, A. Bauer, Yu.
M. Koroteev, G. Bihlmayer, E.V. Chulkov, P.M. Echenique[SanSe] and G. Kaindl, Physical
Review B 73, 115403 (2006) (WP7).

[127] (NQ) “Extreme ultrafast dynamics of quasiparticles excited in surface electronic bands”,
P. Lazic, V.M. Silkin, E.V. Chulkov, P.M. Echenique [SanSe] and B. Gumhalter, Physical
Review Letters 97, 086801 (2006) (WP7).

[128] (NQ) “Role of spin-orbit coupling and hybridization effects in the electronic structure of
ultrathin Bi films”, T. Hirahara, T. Nagao, I. Matsuda, G. Bihlmayer, E.V. Chulkov, Yu M.
Koroteef, P.M. Echenique[SanSe], M Saito and S. Hasegawa, Physical Review Letters 97,
146803 (2006) (WP7).

[129] (NQ) “3d impurities in normal and inverted perovskites: both lattices are not equivalent”,
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R. Leitsmann [Jena], F. Bechstedt [Jena], K. Koike, H. Harada, M. Yano, J. Appl. Phys.
101, 081723 (2007) (WP5).

[266] (NQ) “Structural properties of PbTe/CdTe interfaces from first principles”, R. Leitsmann
[Jena], L.E. Ramos [Jena], F. Bechstedt [Jena], Phys. Rev. B 74, 085309 82006) (WP7).

[267] (NQ) “On the degeneracy of atomic states within exact-exchange (spin-) density func-
tional theory”, S. Pittalis [Berlin-FU], S. Kurth [Berlin-FU] and E.K.U. Gross [Berlin-FU],
J. Chem. Phys. 125, 084105 (2006) (WP 5, 8).

[268] (NQ) “Optimal control of charge transfer”, J. Werschnik [Berlin-FU] and E.K.U. Gross
[Berlin-FU], Physical Chemistry of Interfaces and Nanomaterials V, M. Spitler and F.
Willig, ed(s), 6325, 6325Q (Proc. SPIE 2006) (WP 5).

[269] (NQ) “Structure, energetics, and vibrational spectra of perylene adsorbed on Si(001):
First-principles calculations compared with STM and HREELS”, M. Preuss [Jena], R.
Miotto, F. Bechstedt [Jena], F. Rada, N.V. Richardson, W.G. Schmidt, Phys. Rev. B 74,
115402 (2006) (WP7).

[270] (NQ) “Quantum conductance of In nanowires on Si(111) from first principles calcula-
tions”, S. Wippermann, W.G. Schmidt, A Calzolari, M. Buongiorno Nardelli, A.A. Stekol-
nikov [Jena], K. Seino [Jena], F. Bechstedt [Jena], Surf. Sci. 601, 4045 (2007) (WP6,
WP7).

[271] (NQ) “ab initio GW electron-electron interaction effects in Quantum Transport”, P.
Darancet, A. Ferretti, D. Mayou and V. Olevano, Phys. Rev. B 75, 075102 (2007) (1-Dim,
theory).

[272] (NQ) “Lateral interaction between alkali adatoms on simple metals”, S. Caravati [Milan],
G. Butti [Milan], and M.I. Trioni [Milan], preprint available upon request (WP7).

[273] (NQ) “Highly luminescent nanocrystal quantum dots fabricated by lattice-type mis-
matched epitaxy”, W. Heiss, E. Kaufmann, M. Böberl, T. Schwarzl, G. Springholz, G.
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dence on Adsorptions Sites ”, J.M. Garćıa-Lastra [SanSe], K.S. Thygesen [SanSe], M.
Strange and A. Rubio [SanSe], Physical Review Letters 101, 236806 (2008) (WP6, WP8).

[472] (NQ) “Influence of internal electric fields on bonding and properties of impurities in
insulators: Mn2+ in LiBaF3 and in normal perovskites”, A. Trueba, J.M. Garćıa-Lastra
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states”, F. Fuchs [Jena], C. Rödl [Jena], A. Schleife [Jena], F. Bechstedt [Jena], Phys. Rev.
B 78, 085103 (2008) (WP8).

[475] (NQ*) “Commet on ”Huge Excitonic Effects in Layered Hexagonal Boron Nitride””, L.
Wirtz, A. Marini[Rome], M. Gruning, C. Attaccalite, G. Kresse, A. Rubio[SS] , Phys. Rev.
Lett. 100, 189701, 2008 (WP 8).



SECTION 2. PUBLISHABLE RESULTS 41

[476] (NQ*) “Benchmark calculations for reduced density-matrix functional theory”, N.N. Lath-
iotakis [Berlin-FU], and M.A.L. Marques [San Sebastian], J. Chem Phys. 128, 184103
(2008) (WP5).

[477] (NQ*) “Comment on ”Huge Excitonic Effects in Layered Hexagonal Boron Nitride””,
L. Wirtz [SanSe], A. Marini [Rome], M. Grüning [Louvain], C. Attaccalite [SanSe], G.
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Véniard [Paris], In preparation (WP8).

[595] (NQ*) “Density-Matrix-Power Functional: Performance for Finite Systems and the Homo-
geneous Electron Gas”, N.N. Lathiotakis, S. Sharma [Berlin-FU], J.K. Dewhurst, F. Eich
[Berlin-FU], M.A.L. Marques [San Sebastian] and E.K.U. Gross [Berlin-FU], Phys. Rev. A,
arXiv:0812.4594 (WP5,WP8).

[596] (NQ*) “First-principles conductance of nanoscale junctions from the polarizability of fi-
nite systems”, Matthieu J. Verstraete [York], P. Bokes [Bratislava/York] and R.W. Godby
[York], Submitted (WP6).

[597] (NQ*) “Exciton-plasmon states in nanoscale materials: breakdown of the Tamm-
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