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Project Context and Objectives ETSF-I3: Final Report Summary

Section 0

Executive Summary

The ETSF e-Infrastructure project (full name “European Theoretical Spectroscopy Facility Inte-
grated Infrastructure Initiative”) was a 3.5-year project that commenced in January 2008. The
overall aim of the project was to allow the European Theoretical Spectroscopy Facility – established
by the 10 European groups of the Nanoquanta Network of Excellence in the Sixth Framework
Programme – to bring its capabilities to experimental and industrial users through cutting edge ap-
plications of ETSF codes and theories, to develop and prove new capabilities for future user projects
by developing new codes and theories, and to make further improvements to the computational
infrastructure of the ETSF, in partnership with the Barcelona Supercomputing Centre.

The European Theoretical Spectroscopy Facility (http://www.etsf.eu) consists of a core of 10
European Nodes, comprising 31 senior researchers and their groups (over 150 scientists in total),
together with seven Associate Nodes which offer their complementary expertise to ETSF users while
not participating in the management of the ETSF. The ETSF engages with users through biannual
calls for proposals, creating a new concept of a “theoretical facility”.

By the end of the project (30 June 2011), substantial achievements have been made in all work
packages, fully or largely achieving, and in many cases exceeding, all project objectives. 68 new
user project proposals have been accepted from users and funded wholly or partly by the present
project (with a further 41 accepted and funded from ETSF nodes’ own resources), to be carried out
by ETSF scientists. Of these projects, 96 are collaborative project carried out by ETSF scientsits on
behalf of the user, and 13 are training projects which allow ETSF users to become expert in using
our (freely available) simulation software themselves.

Our seven “beamlines” (i.e. our software and underlying theoretical developments that provide
the ETSF with the capability to undertake user projects) have been maintained at the international
leading edge through intensive research, allowing the ETSF to respond to the changing demands
of users as the experimental facilities that they use become more sophisticated, and the systems
that they study become more complex. In total, ETSF scientists published 441 papers in the inter-
national peer-reviewed scientific literature during the project, including 46 Physical Review Letters
and 14 Applied Physics Letters. 31% of the publications were joint between two or more ETSF
nodes, demonstrating the ETSF as an integrated facility as established in the earlier Nanoquanta
Network of Excellence. Extensive structures for disseminating and communicating the ETSF’s ac-
tivities, software and services have been established, and training in theory as well as the use of
ETSF software is provided through several different channels.

These developments deliver the best possible service to present and future users of the facility,
with the world-class ETSF scientific capabilities continuing to increase to address the needs of an
expanding community of users.

Project web site: http://ei3.etsf.eu
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and X. Gonze [UCLouvain], Comput. Mater. Sci., 42, 337-351 (2008) (WP7).

[97] (ETSF) “Hybrid exchange-correlation functional for accurate prediction of the electronic
and structural properties of ferroelectric oxides”, D.I. Bilc, R. Orlando, R. Shaltaf [UCLou-
vain], G.-M. Rignanese [UCLouvain], J. Iniguez, P. Ghosez, Phys. Rev. B, 77, 165107 (2008)
(WP7).

[98] (ETSF) “Pressure effects on CrCl63- embedded in cubic Cs2NaMCl6 (M= Sc, Y) lattices:
study through periodic and cluster calculations”, J. M. Garćıa-Lastra [SanSe.], M.Moreno,
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KC8”, A. Grüneis, C. Attaccalite [SanSe.], A. Rubio [SanSe.], D. Vyalikh, S.L. Molodtsov,
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tor”, S. F. Feste, T. Schäpers, D. Buca, Q. T. Zhao, J. Knoch, M. Bouhassoune [FHI-Berlin], A.
Schindlmayr [FHI-Berlin], and S. Mantl, Appl. Phys. Lett. 95, 182101 (2009) (WP4, WP7).

[262] (ETSF) “Magnetism in CeFeAsO1�xFx and LaFeAsO1�xFx from first principles”, S. Sharma
[Berlin-FU], S. Shallcross, J.K. Dewhurst [Berlin-FU], A. Sanna [Berlin-FU], C. Bersier
[Berlin-FU], S. Massidda, and E.K.U. Gross [Berlin-FU], Phys. Rev. B 80, 184502 (2009)
(WP7).

[263] (ETSF*) “Localized versus extended systems in density functional theory: some ”, C.M.
Horowitz, C.R. Proetto [Berlin-FU], and J.M. Pitarke [SanSe], Phys. Rev. Lett. (WP7).

[264] (ETSF*) “Non-collinear spin-spiral phase for the uniform electron gas within Reduced-
Density-Matrix-Functional Theory”, F.G. Eich [Berlin-FU], S. Kurth [SanSe.], C.R. Proetto
[Berlin-FU], S. Sharma [Berlin-FU] and E.K.U. Gross [Berlin-FU], Phys. Rev. B (WP7).

[265] (ETSF) “Electronic structure and effective masses in strained silicon”, M. Bouhassoune [FHI-
Berlin], A. Schindlmayr [FHI-Berlin], Phys. Status Solidi C (WP4, WP7).

100



Other information ETSF-I3: Final Report Summary

[266] (ETSF) “SiGe nanowires: structural stability, quantum confinement and electronic proper-
ties”, M. Amato, M. Palummo [Rome], S. Ossicini, Phys. Rev. B 80, 235333 (2009) (WP7).

[267] (ETSF) “Reduced quantum confinement effect and electron-hole separation in Si/Ge
nanowires”, M. Amato, M. Palummo [Rome]. S. Ossicini, Phys. Rev. B 79, 201302 (R) (2009)
(WP7).

[268] (ETSF) “Transport Properties of Chrysazine-Type Molecules ”, A.G. Zacarias [Berlin-FU]
and E.K.U. Gross [Berlin-FU] , Theoretical Chemistry Accounts 125, No. 3-6 (March 2010)
(WP7).

[269] (ETSF*) “Position-dependent exact-exchange energy for slabs and semi-infinite jellium”,
C.M. Horowitz, L.A. Constantin, C.R. Proetto [Berlin-FU], and J.M. Pitarke [SanSe.], Phys.
Rev. B 80, 235101 (2009) (WP7).

[270] (ETSF) “Ab initio self-energy corrections in systems with metallic screening”, M. Cazzaniga
[Milan], N. Manini [Milan], L. G. Molinari [Milan], G. Onida [Milan], Phys. Rev. B 77,
035117 (2008) (WP7, WP4).

[271] (ETSF) “Algebraic-matrix calculation of vibrational levels of triatomic molecules”, T.
Sedivcova-Uhlikova [Milan], Hewa Y. Abdullah, N. Manini [Milan], J. Phys. Chem. A 113,
6142 (2009) (WP7).

[272] (ETSF) “Mesophases in nearly-2D room-temperature ionic liquids”, N. Manini [Milan], M.
Cesaratto, M. G. Del Popolo, and P. Ballone, J. Phys. Chem. B 113, 15602 (2009) (WP7).

[273] (ETSF) “Comment on ‘Imaging the atomic orbitals of carbon atomic chains with field-
emission electron microscopy”’, N. Manini [Milan], and G. Onida [Milan], Phys. Rev. B 81,
127401 (2010). (WP7).

[274] (ETSF) “Relativistic Effects in the Photoabsorption Spectra of Small Cationic Xenon Clus-
ters from Time-Dependent Density Functional Theory”, M.J.T. Oliveira, F. Nogueira, M.A.L.
Marques, A. Rubio [SanSe.], Journal of Chemical Physics 131, 214302 (2009) (WP7).

[275] (ETSF) “Polarization vortices in phase change GeTe nanoplatelets : a door to ternary logic
memories ”, E. Durgun, Ph. Ghosez, R. Shaltaf [UCLouvain], X. Gonze [UCLouvain] and
J.-Y. Raty, Phys. Rev. Lett. 103, 247601 (2009) (WP7).

[276] (ETSF) “Polarization-induced renormalization of molecular levels at metallic and semicon-
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[Jena], and F. Bechstedt [Jena], Phys. Rev. B 82, 165109 (2010) (WP7).

[369] (ETSF) “Duality of the spin and density dynamics for two-dimensional electrons with a
spin-orbit coupling”, I. V. Tokatly [SanSe.], E. Y. Sherman, Phys. Rev. B 82, 161305 (2010)
(WP7).

[370] (ETSF) “Kadanoff-Baym dynamics of Hubbard clusters: Performance of many-body schemes,
correlation-induced damping and multiple steady and quasi-steady states”, M. P. von Friesen
[Lund], C. Verdozzi [Lund], C. O. Almbladh [Lund], Phys. Rev. B 82 155108 (2010) (WP7).

[371] (ETSF) “Large-scale surface reconstruction energetics of Pt(100) and Au(100) by all-
electron DFT”, P. Havu [FHI-Berlin], V. Blum [FHI-Berlin], V. Havu [FHI-Berlin], P. Rinke
[FHI-Berlin], and M. Scheffler [FHI-Berlin], Phys. Rev. B 82; 161418(R) (2010) (WP7).

[372] (ETSF*) “Mobility gaps in disordered graphene-based materials: an ab initio -based tight-
binding approach to mesoscopic transport”, B. Biel, A. Cresti, R. Avriller, S. Dubois [UCLou-
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