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“The human team 
at CFM-MPC 
continues being 
the most important 
asset we have”

A third key partner in our centre is the Basque 
Government. The Department of Education, Re-
search and Universities, along with Ikerbasque, 
has supported enormously the activity of our cen-
tre through the “Basic Excellence Research Center” 
(BERC) program. CFM has been declared a BERC by 
the Basque Government during the last years, pro-
viding a qualitative and quantitative step forward in 
resources to the Centre. 2017 has been the last year 
of the BERC 2014-2017 program, and a new call for 
2018-2021 was opened during 2017. The input pro-
vided by the scienti�c groups at the Centre, togeth-
er with the huge effort by the administrative staff, 
has allowed the preparation of a successful propos-
al for 2018-2021, which has just been approved and 
accepted by the Basque Government. The commit-
ment and dedication found in our administration 
staff has exceeded all the expectations. A centre 
can only be excellent if it is excellent in all senses. 
We can proudly state that the administration staff 
is as excellent as the scienti�c staff, and this has 
been one of the key aspects of the success of the 
current BERC program. In this context, at the end 
of 2017, Amaya Moral, CFM administration manager, 
left the Centre to continue a different professional 
path. Amaya has been an inspiring driving force of 
the CFM-MPC administration during the last years. 
We thank all her work and professionalism and wish 
her all the best in the new stage.

Javier 
Aizpurua Iriazabal, 

 Director

Finally, the Gipuzkoa Foru Aldundia, Gipuzkoa’s Prov-
ince Government, has also supported several activ-
ities in the Centre through different research and 
innovation programs, and proudly takes part in the 
Board of MPC. We are also grateful for this.

With the security that provides the strong commit-
ment of our institutions, we can safely trust in an 
excellent development of our centre for the coming 
years. As you will check in this “Report of Activities”, 
2017 has been a very good year in all senses at CFM: 
our scienti�c output has been excellent, we have 
deeply improved the success in European calls, we 
maintain our high international pro�le very active, 
we have implemented a self-assessment of our reali-
ty to keep improving, we have increased the quantity 
and quality of new cohorts of PhDs, we have reached 
better to our society and enhanced our visibility, we 
have secured the future of key activities in the Cen-
tre during 2018-2021 through the BERC program, and 
more importantly, we are building a community of 
people who feel proud of belonging to CFM-MPC. The 
human team at CFM-MPC continues being the most 
important asset we have. Thank you all for your com-
mitment, dedication, and constructive attitude to-
wards a better centre.

Warm greetings, 
Javier Aizpurua and Andrés Arnau
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PEOPLE
Distribution of CFM staff 
during 2017 according to 
their activity

39
PErmANENT 
SCIENTIFIC 
STAFF

8
ADmINISTrATIoN/
MANAGEmENT

2
SERVICES AND MAINTENANCE

3
COMPUTING SERVICES

4
TECHNICIANS

39
PREDOC

32
POSTDOC

10  29  

40  87  

6    2  

3   1  1   1  

1   2  

8  31  

11  21  

127
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15  Polymers and Soft Matter 
Staff
Ángel Alegría Loinaz, University Professor, UPV/EHU
Angel Moreno Segurado, Tenured Scientist, CSIC
Arantxa Arbe Méndez, Research Professor, CSIC
Daniele Cangialosi, Tenured Scientist, CSIC
Fernando Álvarez González, Associate Professor, UPV/EHU
Gustavo Ariel Schwartz Pomeraniec, Tenured Scientist, CSIC
Josetxo Pomposo Alonso, Ikerbasque Professor, UPV/EHU
Juan Colmenero de León, University Professor, UPV/EHU
Silvina Cerveny Murcia, Tenured Scientist, CSIC

Postdoctoral Researchers
Ana Lucia Rodríguez Garraza 
Edurne Gonzalez Gándara
Guido Goracci
Izaskun Letizia Combarro Palacios	
Beatriz Robles Hernández 
Daniel Enrique Martínez Tong  
Paula Ángela Malo de Molina Hernández 
Xavier Monnier 

Polymers and Soft Matter
Research Line: 

Predoctoral Researchers
Alejandro Latorre Sánchez
Jon Rubio Cervilla 
Jorge Melillo 
Julen De la Cuesta Leone
Lucia Ortega Álvarez
Marina González Burgos
Maud Formanek
Natalia Gutiérrez Pérez de Eulate
Thomas Louis Gambino
Jordan Ochs 

TdjfoujǗd!Ufdiojdjbot
Silvia Arrese-Igor Irigoyen, Technician R+D+I, CSIC
María Isabel Asenjo Sanz, Technician, MPC
Luis Botana Salgueiros, Technician R+D+I, CSIC
Amaia Iturrospe Ibarra, Technician, MPC

Undergraduate Students
Iker Castrillo Maestro
Usue Aspiazu Iturbe
Julen Gorospe Trujillo	
Ane Puente Irizar
Maitane Romatet Larrañaga

Staff
Isabel Tellería Echeverria, Associate Professor, UPV/EHU
Juan José del Val Altuna, Associate Professor, UPV/EHU

Professors
Miguel Ángel Cazalilla Gutierrez, CSIC	
Fabian Barroso, Ikerbasque Research Professor, DIPC
Dimas García de Oteyza, Ikerbasque Research Professor, 
DIPC

OTHER POSITIONS

Postdoctoral Researchers 
Pawel Nita (Dimas Garcia de Oteyza´s group, DIPC) 

Predoctoral Researchers
Nestor Merino Diez (Dimas Garcia de Oteyza´s group, DIPC) 
Mohammed Sabri Gamal (Dimas Garcia de Oteyza´s group, 
DIPC)

Visitors
CFM received 57 visiting researchers during 2017.
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Research lines, groups and highlights

Twelve of the groups develop their activity in the premises of CFM in Donostia-San Sebastián, while 
the laboratories of the “Laser Physics and Photonics Materials” group are located at the Engineering 
School of Bilbao (UPV/EHU), the “Materials Computation and Theory” group develops its activity in 
the Science Faculty of Leioa, and the “Nano-Bio Spectroscopy” group is located in the Joxe Mari Korta 
research building (UPV/EHU), in the Ibaeta Campus in Donostia-San Sebastián.

Research Line Group ProFile

Chemical Physics 
of Complex 
Materials

01 Gas/Solid Interfaces Theoretical 

02 SOUZA Research Group Theoretical 

03 Nanophysics Lab Experimental 

04 Modelisation and Simulation Theoretical 

05 Spectroscopy at Atomic Scale Experimental 

Electronic 
Properties at 
the Nanoscale

06 Electronic Excitations in Surfaces 
and Nanostructures

Theoretical 

07 Materials Computation and Theory Theoretical 

08 Mesoscopic Physics Theoretical 

09 Nano-Bio Spectroscopy Theoretical 

10 Quantum phenomena on Surfaces Theoretical 

Photonics 11 Theory of Nanophotonics Theoretical 

12 Nanomaterials and Spectroscopy Experimental 

13 Laser Physics and Photonic Materials Experimental 

14 Quantum Nanophotonics Laboratory Experimental 

Polymers and 
Soft Matter

15 Polymers and Soft Matter Theoretical and 
Experimental 
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surfaces and/or nanomaterials, and (ii) predict the 
outcome of such reactions from �rst principles. Ad-
ditionally, the research topics have been extended to 
the interaction of low-energy molecules with solids 
and surfaces, performing state-of-the-art molecular 
dynamics simulations of different physical and chem-
ical processes that take place at surfaces.

The research activity of the “Gas/Solid Interfaces” 
group has a large and solid background in studying 
and modelling the interaction of radiation and fast 
ions with solids, surfaces and nanostructures. In 
recent years, this research has been devoted to: (i) 
understand the different mechanisms that deter-
mine the reactivity of atoms and small molecules on 

01 Gas/Solid Interfaces 

The research line “Chemical Physics of Complex Materials” addresses the structural and electronic properties 
of complex nanostructured materials, particularly in the presence of molecules. Five research groups are 
included in this research line, with a high degree of complementarity. Three of the groups devote their 
activity to the ab-initio theoretical study of electronic structure and dynamical processes of nanostructures 
and molecules in the proximity of surfaces, as well as to condensed matter states which show interesting 
topological properties. These groups are the “Gas/Solid Interfaces” group, the “Modelisation and Simulation” 
group, and the “Souza Research Group”. Two of the groups in this research line develop experimental activity 
on the electronic properties of molecules and low dimensional structures, which are studied with the use of 
Scanning Tunneling Microscopy (STM) techniques at ultrahigh vacuum and low temperature. These are the 
“Nanophysics Laboratory” and the “Spectroscopy at Atomic Scale” groups. 

In what follows, the strategic activity of the �ve research groups included in this research line is described.

Group leader: 
Ricardo Díez 
Nvjòp-!TdjfoujǗd!
Researcher, CSIC

Chemical Physics of 
Complex Materials 
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In recent years, the work has involved the develop-
ment of new theoretical approaches and algorithms, 
and their application to problems of current interest, 
including methods to study insulators in �nite electric 
�eld, as well as to construct localised Wannier orbit-
als for metals. Phenomena that arise from the inter-
play between the collective magnetic order in solids 
and the spin-orbit interaction inside the constituent 
atoms have been also successfully addressed.

The activity of the “Souza Research Group” focuses on 
fundamental condensed-matter theory, using com-
putational techniques to study the properties of ad-
vanced materials from �rst principles. The activities 
that the group continues to pursue are: (i) the study 
of the ground-state, optical, and transport phenom-
ena that arise from broken symmetries such as time 
reversal (magnetic order) and spatial inversion, and 
(ii) the description of electronic properties of solids 
by using geometric phases and related concepts.

Group leader:  
Ivo Souza, 

Ikerbasque 
Professor, 
UPV/EHU

02 Souza
Research Group
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HIGHLIGHT

On-surface polymerization onto a rare-
earth surface-alloy: towards controlling 
carbon and rare-earth-based magnetism 
with atomically tailored nanostructures
Abadia M, Ilyn M, Piquero-Zulaica I, Gargiani P, Rogero C, Ortega JE, and Brede J.

ACS Nano 11, 12392 (2017)

The high reactivity of magnetic substrates 
toward molecular overlayers has so far 
inhibited the realization of more sophis-
ticated on-surface reactions, thereby de-
qsjwjoh! uiftf! joufsgbdft! pg! b! tjhojǗdbou!
class of chemically tailored organics such 
as graphene nanoribbons, oligonuclear 
spin-chains, and metal–organic networks. 
The ability to study such in situ synthesized struc-
tures, which offer an atomic precision of the product 
with control even over the edge topology, under pre-
cisely controlled experimental conditions and in di-
rect contact with a ferromagnetic substrate is of fun-
damental interest, as it is envisioned as a promising 
route for studying the many phenomena of emergent 
carbon-based spintronics by means of spin-resolved 
measurement techniques offering sub-molecular 
spatial resolution.

In this work, researchers from the Centro de Física 
de Materiales (CSIC-UPV/EHU) and Donostia Interna-
tional Physics Center (DIPC), demonstrate the on-sur-
face polymerization of 4,4’’-dibromo-p-terphenyl 
precursors into ordered poly(p-phenylene) arrays on 
top of the surface-alloy GdAu2 (Figure 1). The on-sur-
face reaction is studied employing a multi-technique 
approach to investigate the chemical, electronic a 
structural properties of the molecular layer. 

03 Nanophysics Lab

Figure 1: Low energy electron diffraction (LEED) patterns, 
scanning tunneling microscopy (STM) topography and 
structural model of the a) clean surface GdAu2 alloy, b) 
as-deposited 4,4’’-dibromo-p-terphenyl precursors and c) 
polymerized poly(p-phenylene) molecular nanowires.
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HIGHLIGHT 1

Quantum dots embedded in graphene
nanoribbons by chemical substitution
Carbonell-Sanroma E, Brandimarte P, Balog R, Corso M, Kawai S, Garcia-Lekue A, Saito S, Yamaguchi S, Meyer E, 
Sanchez-Portal D, and Pascual JI.

Nano Letters 17, 50 (2017)

e shows the corresponding STS results. Besides the 
2B-defect levels at ~-0.5 eV and ~-1.8 eV, one can see 
resonances at well-de�ned energies extending over 
the whole pristine region between the defects. They 
were tentatively assigned to quantum well states 
(QWSs) coming from the bands of the pristine 7-aGNR. 
Figure c shows the corresponding projected density 
of states (PDOS) from density functional calculations. 
Except for small energy shifts of the levels, the fa-
vourable comparison between theory and experi-
ment is evident. The calculations con�rm the num-
ber and approximate energy location of the localized 
2B-defect levels, as well as the presence of QWSs.

Figure b shows the computed electron transport 
characteristics. These results show the enhanced 
transport at the energies corresponding each QWS. 
This effect is similar to that of Fabry-Perot resonanc-
es in optics. Figure b clearly indicates that the QWSs 
are derived from the valence band (VB) of the 7-aGNR. 
In contrast, the lower valence minus one (VB-1) band 
is almost immune to scattering at the 2B impurities. 
This is further con�rmed by the inspection of the 
transmission eigenchannel wavefunctions in Figure 
d. The different behaviour can be traced back to the 
different symmetry of both bands. The VB has even 
symmetry across the ribbon and interacts strongly 
with the 2B-derived defect states appearing at high-
er energies. In contrast, the VB-1 presents a node in 
the centre of the ribbon and it is only weakly affected 
by the 2B defects. Similar differences take place be-
tween the conduction (CB) and CB+1 bands. 

The effect of boron dopants at low con-
centration on the electronic and trans-
port properties of armchair graphene 
nanoribbons (aGNRs) with seven dimer 
lines across their width (7-aGNR) has 
been studied by a collaboration between 
the Modelization and Simulation group at 
CFM and the Nanoimaging group at Nano-
GUNE. Our study is based on a combina-
tion of scanning tunneling spectroscopy 
(STS) and large-scale density function-
al calculations using non-equilibrium 
Green’s functions techniques.

Using on-surface synthesis strategies it is possible 
to grow 7-aGNRs substitutionally doped with dibo-
ron (2B) moieties at the centre of the ribbon. In our 
study we focus on regions where the 2B centres are 
separated by several nanometers. Besides impurity 
levels localized around the 2B centres, in the pris-
tine regions between two 2B centres, we �nd clear 
signatures of the quantization of some of the 7-aGNR 
bands. Theoretical calculations have been instru-
mental to understand the origin of the quantized lev-
els in detail. 

Figure a shows a scheme of one the studied systems, 
composed by 2B defects situated 6.5 nm apart. Figure 

04 Modelisation and Simulation
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Pressure-induced stable Li5P for High-
Performance Lithium-ion batteries
Zhao ZY, Liu LL, Yu T, Yang GC, and Bergara A.

Journal of Physical Chemistry C 121, 21199 (2017)

Jo!psefs!up!Ǘoe!ijhi.dbqbdjuz!bopef!nb-
terials for Li-P batteries the authors ana-
lyzed Li-P compounds by employing un-
biased structural search and found two 
novel phases, Fm-3m Li3P and P6/mmm 
Li5P, stable above 4.2 GPa and 10.3 GPa, 
which might be quenching recoverable to 
ambient conditions.

Black phosphorus, the result of white P under high 
pressure, has received much attention as a promis-
ing anode material for Li-ion batteries (LIBs). How-
ever, the �nal product of lithiation, P63/mmc Li3P, is 
not satisfactory due to its poor conductivity. In this 
article we explore the high-pressure phase diagram 
of the Li-P system through �rst-principles swarm-in-
telligence structural search and present two hitherto 
unknown stable Li-rich compounds, Fm-3m Li3P at 
4.2 GPa and P6/mmm Li5P at 10.3 GPa. Metallic Li5P 
exhibits interesting structural features, including 
graphene-like Li layers and P-centered octadecahe-
drons, where P is 14-fold coordinated with Li. Inter-
estingly, both compounds exhibit good dynamical 
and thermal stability properties at ambient pressure, 
and the theoretical capacity of P6/mmm Li5P reaches 
4326 mAhg-1, the highest among the already known 
Li-P compounds. Additionally, their mechanical prop-
erties are also favorable for electrode materials. Our 
work represents a signi�cant step towards the per-
formance improvement of Li–P batteries and under-
standing Li-P compounds.

07 Materials Computation and Theory

Figure: Structural features of Fm-3m Li3P and P6/mmm 
Li5P at 0 GPa. (a) Li3P in the Fm-3m structure. (b) Coordi-
nation environment of P and Li atoms in Li3P. (c) Li5P in 
the P6/mmm structure. (d) Coordination environment of 
the P atom in Li5P. (e) P6/mmm structure of Li5P viewed 
along the c-axis. In all the structures, green and pink 
spheres represent Li and P atoms, respectively.
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HIGHLIGHT

Creating stable Floquet-Weyl semimetals 
by laser-driving of 3D Dirac materials
Hubener H, Sentef MA, De Giovannini U, Kemper AF, and Rubio A.

Nature Communications 8, 13940 (2017)

Laser-driving of semimetals allows cre-
ating novel quasiparticle states within 
condensed matter systems and switching 
between different states on ultrafast time 
scales. Studying properties of fundamen-
tal particles in condensed matter systems 
jt!b!qspnjtjoh!bqqspbdi!up!rvbouvn!Ǘfme!
theory. Quasiparticles offer the opportuni-
ty to observe particle properties that have 
no realization in elementary particles

In the present study, an international research team 
led by Angel Rubio from the Max Planck Institute 
for the Structure and Dynamics of Matter at CFEL in 
Hamburg and the University of the Basque Country 
in Donostia-San Sebastián predicted how laser light 
can be used to create Weyl fermion states in 3D Dirac 
materials and to switch between Weyl semimetal, 
Dirac semimetal and topological insulator states on 
ultrafast timescales. Besides its relevance for funda-
mental quantum physics, the results might lead to 
applications in ultrafast switching of material prop-
erties. The �ndings are published online in the jour-
nal Nature Communications today.

In the standard model of particle physics, the fun-
damental particles that make up all matter around 
us – electrons and quarks – are so-called fermions, 
named after the famous Italian physicist Enrico Fermi. 
Quantum theory predicts that elementary fermions 
could exist as three different kinds: Dirac, Weyl, and 
Majorana fermions, named after Paul Dirac, Hermann 
Weyl, and Ettore Majorana. However, despite being 
predicted almost a hundred years ago, of these three 
kinds of particles only Dirac fermions have been ob-
served as elementary particles in nature so far. With 

09 Nano-bio Spectroscopy

Figure: Dancing Weyl cones: When excited by tailored la-
ser pulses (white spiral), the cones in a Dirac fermion ma-
terial dance on a path (8-shape) that can be controlled by 
the laser light. This turns a Dirac material into a Weyl ma-
terial, changing the nature of the quasiparticles in it. One 
of the cones hosts right-handed Weyl fermions; the other 
cone hosts left-handed ones. © Jörg M. Harms/MPSD.

the discovery of graphene in 2004, however, it was re-
alized that the behaviour of relativistic free particles 
could be observed in the electronic properties of ma-
terials. This sparked the search for materials where 
these fundamental particles could be observed and 
only last year the �rst materials hosting Weyl fermi-
ons were discovered. While any known material only 
hosts one kind of these fermions in its equilibrium 
state, in the present work it is demonstrated how one 
can transform the fermion nature within speci�c ma-
terials by using tailored light pulses.
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The activity of the “Quantum Phenomena on Surfac-
es” group focuses on the development of compu-
tational schemes to unveil the richness of realistic 
spectral functions. The main research topics in the 
group are electronic, vibrational and magnetic ex-
citations, particularly of molecular and nanomag-
netic systems on surfaces.

In recent years, the following objectives have been 

addressed on these topics: (i) the use of density 
functional theory to understand the geometrical and 
electronic structure of different surface systems, 
and (ii) the development of theories and numeri-
cal treatments to understand phenomena revealed 
by the STM. This activity has been awarded during 
2017 with a European FET Open project in the H2020 
framework, where the Donostia-San Sebastián node 
is led by this group.

Group leader:  
Nicolás Lorente 
Qbmbdjpt-!TdjfoujǗd!

Researcher, 
CSIC

10 Quantum Phenomena
on Surfaces
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the context of a variety of microscopy and spectros-
copy techniques: Dark Field Microscopy (DFM), scat-
tering-type Scanning Near-Field Optical Microscopy 
(s-SNOM), Electron Energy Loss Spectroscopy (EELS), 
Scanning Tunneling Microscopy (STM), Surface-En-
hanced Raman Scattering (SERS), Surface-Enhanced 

The activity of the “Theory of Nanophotonics” group is 
devoted to the theoretical study of the interaction be-
tween electromagnetic radiation and nanostructured 
materials. The research activity of the group focuses 
on the theoretical study of the excitation of plas-
mons, quantum dots and dielectric nanostructures in 

The research line on “Photonics” deals with the experimental and theoretical study of the interaction of radiation with 
matter from different and complementary approaches: (i) the interaction of light with metallic and semiconductor 
nanostructures to con�ne and engineer electromagnetic �elds in the nanoscale, (ii) the optical properties of new 
materials and elements that provide improved properties in a variety of lasing effects, as well as the design of novel 
photonic structures that provide laser con�nement for bioimaging, and (iii) spectroscopy and photonic applications 
of nano-scale functional units, including different types of low-dimensional systems. Several research activities 
along these lines are developed by the groups listed below, including theoretical and experimental activities.

During 2017, a new group in the research line of Photonics has been launched at CFM, with a focus on the 
experimental study of the interaction of non-classical states of light with nanostructures, the “Quantum 
Nanophotonics Laboratory”, led by Ikerbasque Professor Gabriel Molina Terriza who joined CFM in June 2017.

Group leader: 
Javier Aizpurua 

Iriazabal, Research 
Professor, CSIC

11 Theory of
 Nanophotonics

Photonics
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Zhang Y, Meng QS, Zhang L, Luo Y, Yu YJ, Yang B, Zhang Y, Esteban R, Aizpurua J, Luo Y, Yang JL, Dong ZC, 
and Hou JG.

Nature Communications 8, 15225 (2017)

Light emission from a single molecu-
mbs! fnjuufs! dbo! cf! npejǗfe! xifo! uif!
molecule is located close to a plasmon-
ic cavity. By controlling the position of 
the molecule in the cavity of a Scanning 
Tunneling Microscope within Ångstrom 
precision, molecular electrolumines-
cence can be monitored revealing in-
terference patterns. A theoretical model 
that considers the electromagnetic in-
teraction between molecular dipole and 
plasmonic cavity reproduces the Fano 
tqfdusbm!qspǗmft!boe!Mbnc!tijgut!fyqfs-
imentally observed. 

11 Theory of Nanophotonics 

Coherent interaction between a single 
molecule and a plasmonic cavity

HIGHLIGHT

Infrared Absorption (SEIRA) and Surface-Enhanced 
Fluorescence (SEF), among others.

In recent years, the following speci�c objectives 
have been addressed on this topic: (i) understand-
ing and characterisation of the collective excita-
tions of the electron gas, plasmons, in a variety of 
spectroscopy and microscopy techniques, (ii) study 
of metallic nanostructures as electromagnetic �eld 
enhancers and localizers, (iii) development of pro-
tocols and models to better interpret and describe 

the images obtained by the scattering-type near-
�eld optical microscope, (iv) study and exploita-
tion of the interaction of fast electrons and matter 
to develop new paradigms of spectroscopy in the 
nanoscale, (v) description of quantum effects de-
rived from the coherent nature of the electrons that 
constitute a plasmonic excitation, (vi) study of the 
magnetic activity of dielectric nanostructures at op-
tical frequencies, and (vii) characterisation of the 
dynamics and the coupling of emitters to be used in 
quantum information technology.

Light con�ned into plasmonic cavities of nanometer 
size interacts very ef�ciently with single molecules, 
allowing for accessing and manipulating their elec-
tronic states. Surface plasmons, the collective reso-
nances of the free electrons at metallic interfaces, are 
able to trap light into tiny effective mode volumes, 
dramatically enhancing the interaction between pho-
tons and molecular excitations. By exciting a very 
small plasmonic hot-spot in the cavity formed in a 
metallic STM tip and a substrate, an exquisite con-
trol of the coherent interaction between a plasmonic 
cavity and a single molecule has been demonstrated.

The “Theory of Nanophotonics” group at the Center for 
Materials Physics (CFM) and the Donostia International 
Physics Center (DIPC) in Donostia-San Sebastián, to-
gether with experimental collaborators at the Univer-
sity of Science and Technology of China in Hefei, have 
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Figure: (a) Schematics of the molecule-plasmon system realized in a STM cavity. An electron current between the me-
tallic tip and substrate (depicted by the yellow arrow) excites a plasmonic cavity resonance (represented by the ground 
state and the quasi-continuum of states at the centre of the �gure, with the green arrow depicting the plasmonic decay). 
The cavity plasmon interacts with a two level transition of a molecule (characterized by a ground state Eg and an excited 
state Ee) resulting in the emission of a photon. The corresponding light emission spectrum is shown in (b) for a situation 
with the molecule laterally close to the STM plasmonic cavity.

excites the plasmonic resonance, which boosts the 
molecular transition, giving rise to an electromag-
netic interaction between them. This coherent ‘back-
and-forth’ interaction between molecule and plas-
monic cavity results in a characteristic Fano pro�le of 
the light emitted (Figure b).

By tracing the changes in the Fano pro�le of light emis-
sion as the tip is displaced with respect to the mole-
cule, a strong localization of the electromagnetic �eld 
of ≈1nm lateral size within the plasmonic cavity can be 
identi�ed. The molecular exciton-plasmon interaction 
can reach strong values of the coupling strength, pro-
ducing a 10,000 fold increase of the rate of molecular 
emission (Purcell effect). Furthermore, this interaction 
also leads to changes in the energy of the molecular 
transition as large as ≈1nm (3meV) due to the so-called 
photonic Lamb shift. This work thus advances towards 
the control of electronic states of individual molecules 
by coherent coupling with plasmonic modes.

studied theoretically and experimentally the optical 
response of a molecule located in the proximity of 
a silver STM tip at cryogenic temperature. The mol-
ecule is deposited on a silver substrate covered by 
a NaCl monolayer avoiding chemical interaction. 
The tip-substrate system forms a natural plasmonic 
cavity that con�nes electromagnetic energy into a 
small plasmonic hot-spot at the gap. The tunneling 
current between the tip and the metallic substrate 
allows for controlling and monitoring the lateral po-
sition of the tip with respect to the molecule within 
subnanometer resolution. 

When the molecule is deposited under the tip, the 
tunneling current directly excites the electronic tran-
sitions of the molecule, which emits very ef�ciently 
due to its coupling with the plasmon resonance. An 
even more interesting situation occurs when the mol-
ecule is slightly displaced out of the plasmonic cavity 
(Figure a). In such a situation, the tunneling current 
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Strong magneto-optical activity of an
organic material coupled to plasmonic
nanostructures. How to observe magnetic
response from nonmagnetic materials
Melnikau D, Govyadinov AA, Sanchez-Iglesias A, Grzelczak M, Liz-Marzan LM, and Rakovich YP.

Nano Letters 17, 1808 (2017)

Figure 1: Extinction spectra of the cyanine dye in J-aggre-
gate state a) and bare core−shell Au@Ag nanorods of var-
ying aspect ratios (solid lines), b) overlaid with theoretical 
predictions (dashed lines). Panels c) and d) show sketch 
of hybrid organic-inorganic system and corresponding 
extinction and MCD spectra.

HIGHLIGHT

Qmbtnpojd!obopqbsujdmft!dbo!tjhojǗdboumz!
modify the optical properties of nearby 
organic molecules and thus present an 
attractive opportunity for sensing appli-
cations. In this paper, authors show that 
nonmagnetic organic molecules may ex-
hibit magneto-optical response due to 
binding to a plasmonic nanoparticle.

Methods based on magneto-optical (MO) activity 
measurements, such as magnetic circular dichroism 
(MCD) spectroscopy and magneto-optic Kerr effect 
(MOKE), take an important place in the battery of 
tools for materials. However, direct MCD or MOKE 
measurements are rarely utilized in biosciences due 
to the usually very low magneto-optical response of 
biomolecules. Instead, magnetic methods for chemo- 
and biosensing typically rely on magneto-plasmon-
ic effects, such as the high MO activity exhibited by 
plasmonic nanoparticles near their localized surface 
plasmon resonance. From other hand the utilization 
of plasmonic nanoarticles in sensing based on con-
ventional absorption, �uorescence, or Raman spec-
troscopy techniques is often ineffective due to strong 
absorption background and light scattering, particu-
larly in the case of turbid solutions, cell suspensions, 
and biological tissues.
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The intramolecular dynamics of the linear chains in 
terms of the tube model are discussed. The authors 
determine the entanglement length of the linear 
chains by analysing their isocon�gurational mean 
paths (IMP) and the primitive paths (PP) (see �gure) 
as a function of the concentration and topology of 
the SCNPs. In the analysis we use different esti-
mators proposed in the literature. The IMP and PP 
analysis in the nanocomposites with sparse SCNPs 
yields values of the entanglement length smaller 
and larger, respectively, than in the reference pure 
linear melt, though small variations are observed. A 
more consistent trend is found in the nanocompos-
ites with globular SCNPs, where both the IMP and PP 
analysis unambiguously reveal that the linear chains 
are more entangled than in the pure linear melt 
(“tube narrowing”). Such differences between the ef-
fects of SCNPs with different topologies are presum-
ably related to the much higher fraction of threada-
ble loops present in the globular SCNPs, with respect 
to their sparse counterparts, which effectively lead 
to more topological constraints.

Figure: IMP and PP of a globular SCNP and a penetrating 
linear chain. The coordinates of the red (SCNP) and blue 
(chain) monomers are obtained after applying the IMP 
procedure (top panel) and the PP construction (bottom 
panel). The coordinates of the real con�gurations used 
for such constructions are drawn as yellow (SCNP) and 
cyan dots (chain).

The optical Characterisation demonstrated the light 
propagation into the glass–ceramic core and the 
possibility to selectively excite Nd3+ ions in the �u-
oride nanocrystals with a corresponding increase of 
the luminescence ef�ciency. Site-selective emission 
and excitation laser spectroscopy allows isolation 
of the emission of Nd3+ ions in LaF3 NCs and thus 
reproduction of the same luminescence properties 
of pure Nd3+ doped LaF3 crystals. It is worth noting 
that these oxy�uoride glass �bers present the great 
advantage of maintaining the precursor crystalline 
phase during the drawing process, which allows ther-
mal control of the size of the crystallites in the re-
sulting glass–ceramic �bers as well as preservation 
of their optical guidance.  
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FACILITIES

HIGH RESOLUTION ANGLE 		
RESOLVED PHOTOEMISSION LAB
The “High Resolution Angle Resolved Photoemission” 
laboratory is equipped with an Angle Resolved Pho-
toemission Spectroscopy (ARPES) system combined 
with atomic-resolved microscopy (Scanning Tunnel 
Microscope, STM). These two techniques can be used 
either jointly or separately. The ARPES instrument 
allows achieving ultra-high resolution (0.1 degrees, 5 
meV) and can deal with samples at low temperature 
(20K).

DIELECTRIC SPECTROSCOPY LAB
The “Dielectric Spectroscopy” laboratory provides 
characterisation of dielectric properties of polymer 
and soft matter samples. The combined use of sev-
eral types of spectrometers, listed below, allows cov-
ering a wide dynamical range of more than 16 orders 
of magnitude (in frequency and time domain) and 
different sample environments:

Broad-Band Dielectric Spectrometers (BBDS): 
ALPHA-S & ALPHA-A Novocontrol

High-Frequency Dielectric Spectrometer (HFDS): 
Agilent E4991A RF-Impedance Analyzer

Micro-Wave Dielectric Spectrometer (MWDS): 
Agilent E8361A Microwave Network Analyzer

Therahertz Spectrometer (THS): Teraview 3000 
spectrometer

High-Pressure Dielectric Spectrometer (HPDS): 
Concept 100 Novocontrol

Low-Temperature Dielectric spectrometer (LTDS): 
ALPHA-A Novocontrol

Time-Domain Dielectric Spectrometer (TDDS): 
Novocontrol

Thermally Stimulated Depolarization Currents 
(TSDC): Novocontrol

LASER SPECTROSCOPY LAB

In the “Laser Spectroscopy” laboratory, continuous 
and time-resolved (with nano-pico excitation laser 
sources) spectroscopies with high spectral resolu-
tion in the ultraviolet-visible-infrared (UV-VIS-IR) 
radiation domains, together with low temperature 
facilities (2K) are used to characterise the properties 
of rare-earth materias for lasing. A home-made pho-
toacoustic spectrometer is also available. These facil-
ities are physically located at the Engineering School 
of Bilbao (out of the CFM main premises in Donos-
tia-San Sebastián).

ULTRAFAST SPECTROSCOPY LAB
The “Ultrafast Spectroscopy” laboratory consists 
of tunable femtosecond sources (with regenerative 
ampli�cation) in the IR domain with high speed de-
tectors in the picosecond domain (Streak camera), 
capable of measuring the �uorescence of atoms and 
ions of technological interest. There is also a mul-
tiphoton microscope with time-resolved possibilities 
to this end. These facilities are physically located at 
the Engineering School in Bilbao (out of the CFM main 
premises in Donostia-San Sebastián).

SURFACE CHEMISTRY LAB
The “Surface Chemistry” laboratory is equipped with 
techniques that provide samples surface characterisa-
tion by means of X Ray Photoemission (XPS), Ultraviolet 
Photoelectron Spectroscopy (UPS), Atomic Force Micro-
scope (AFM) and Scanning Tunnel Microscope (STM) (ei-
ther combined or separately), with the required mo-
lecular beam epitaxy (MBE) and sample preparation.
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THERMAL ANALYSIS LAB
The “Thermal Analysis” laboratory hosts the follow-
ing equipment to characterise polymer and soft mat-
ter samples:

Differential Scanning Calorimetry analysis (DSC): 
Q2000 TMDSC - TA Instruments (100 - 700 K) and 
Flash DSC1 - Mettler Toledo (180 - 700 K)

Thermogravimetric analysis (TGA): Q500, TA 
Instruments (290 - 1300 K)

Dilatometry (DIL): Zero Friction L75V, Linseis (100 - 
800 K) dual push rod version

Pressure-Volume-Temperature (PVT): PVT100, 
Thermo Haake (200 - 550 K, 200 - 2500 Bar)

MECHANICAL CHARACTERISATION 
LAB

The “Mechanical characterisation” laboratory hosts 
the following equipment to perform rheological anal-
ysis in polymer and soft matter samples:

ARES-LS2 rheometer - TA Instruments (130 - 800 
K) (1mHz - 50 Hz), with simultaneous electric 
impedance analyser (20Hz - 1MHz)

Minimat 200 Rheometrics Scienti�c (200 - 500 K) 
miniature material tester

MOLECULAR SPECTROSCOPY LAB
The “Molecular Spectroscopy” laboratory hosts the 
following equipment to characterise polymer and soft 
matter samples by means of molecular spectroscopy:

For the molecular spectroscopy in the infrared 
(IR) domain: FT-IR - JASCO 6300 (130 - 400 K)

For the molecular spectroscopy in the terahertz 
(THz) domain: TPS SPECTRA 3000, TeraView

SPECTROSCOPY TECHNIQUES LAB
In the “Spectroscopy Techniques” laboratory, a Varian 
Cary50 spectroscopic equipment is used to investigate 
materials energy transfer and conversion.

HIGH PERFORMANCE COMPUTING 
(HPC) CENTRE

The “Computing Centre” consists of two High Perfor-
mance Computing (HPC) clusters:

Oberon cluster (the main CFM HPC cluster) is 
composed of 174 computing nodes with two 
Xeon processors and at least 24GB of memory on 
each node, all of them sharing a high speed-low 
latency In�niband connection network, giving a 
total of around 1936 cores and ~5TB of memory.

Nostromo cluster is designed for shared memory 
– single node calculations. It is composed of 17 
AMD Opteron 6300 series computing nodes with 
64 cores and 64GB of RAM each node, giving a 
total of 1088 cores and about 1TB of memory.

These two clusters give service to a variety of compu-
tational needs in the centre, mainly to the ab-initio 
calculation of advanced materials, which is a trans-
verse topic within the centre. Apart from these clus-
ters, there are 11 workstations in order to run speci�c 
numerical applications.
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Journal Number of articles Impact factor

Nature Materials 1 39.73

Chemical Society Reviews 1 38.62

Science 1 37.20

ACS Nano 8 13.94

Nano Letters 7 12.71

Nature Communications 8 12.12

Angewandte Chemie-International 1 11.99

ACS Catalysis 1 10.61

Chemistry Of Materials 2 9.47

Journal Of Physical Chemistry Letters 1 9.35

Progress in Surface Science 2 8.62

Physical Review Letters 4 8.46

Laser Photonics Reviews 1 8.43

Nanoscale 4 7.37

Nano Research 1 7.35

Total number of publications in and above 
Nano Research 43
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21 Nanoscale Chemical Imaging of Interfacial Monolayers by Tip-Enhanced Raman Spectroscopy
Shao F, Muller V, Zhang Y, Schluter AD, and Zenobi R 
Angewandte Chemie- International Edition 56, 9361 (2017) 

22 Structural Characterisation of a Covalent Monolayer Sheet Obtained by Two-Dimensional Polymerization 
at an Air/Water Interface 
Muller V, Shao F, Baljozovic M, Moradi M, Zhang Y, Jung T, Thompson WB, King BT, Zenobi R, and Schluter AD.  
Angewndte Chemie- International Edition 56, 15262 (2017)

23 Temperature dependence of the partially localized state in a 2D molecular nanoporous network 
Piquero-Zulaica I, Nowakowska S, Ortega JE, Stohr M, Gade LH, Jung TA, and Lobo-Checa J.
Applied Surface Science 391, 39 (2017)

24 Formation of polymer nanoparticles by UV pulsed laser ablation of poly (bisphenol A carbonate)  in 
liquid environment
Martinez-Tong DE, Sanz M, Ezquerra TA, Nogales A, Marco JF, Castillejo M, and Rebollar E.
Applied Surface Science 418, 522 (2017)

25 Effect of the �uorination technique on the surface-�uorination patterning of double-walled carbon 
nanotubes
Bulusheva LG, Fedoseeva YV, Flahaut E, Rio J, Ewels CP, Koroteev VO, Van Lier G, Vyalikh DV, and Okotrub AV.
Beillstein Journal of Nanotechnology 8, 1688 (2017)

26 Magnetic coupling between 3d transition metal adatoms on graphene supported by metallic substrates
Petuya R, and Arnau A.
Carbon 116, 599 (2017)

27 Experimental and theoretical high pressure study of calcium hydroxyaluminate phases
Cuesta A, Rejmak P, Ayuela A, De la Torre AG, Santacruz I, Carrasco LF, Popescu C, and Aranda MAG. 
Cement and Concrete Research 97, 1 (2017)

28 Mastering high resolution tip-enhanced Raman spectroscopy: towards a shift of perception
Richard-Lacroix M, Zhang Y, Dong ZC, and Deckert V.l 
Chemical Society Reviews 46, 3922 (2017)

29 Modular Design with 2D Topological-Insulator Building Blocks: Optimized Synthesis and Crystal Growth 
and Crystal and Electronic Structures of BixTeI (x=2, 3) 
Zeugner A, Kaiser M, Schmidt P, Menshchikova TV, Rusinov IP, Markelov AV, Van den Broek W, Chulkov EV, 
Doert T, Ruck M, and Isaeva A. 
Chemistry of materials 29, 1321 (2017)

30 Relaxations and Relaxor-Ferroelectric-Like Response of Nanotubularly Con�ned Poly(vinylidene �uoride)
Martin J, Iturrospe A, Cavallaro A, Arbe A, Stingelin N, Ezquerra TA, Mijangos C, and Nogales A.
Chemistry of Materials 29, 3515 (2017)

31 Comparison of performance of van der Waals-corrected exchange-correlation functionals for interlayer 
interaction in graphene and hexagonal boron nitride 
Lebedeva IV, Lebedev AV, Popov AM, and Knizhnik AA. 
Computational Material Science 128, 45-58 (2017)
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32 Improvements on non-equilibrium and transport Green function techniques: The next-generation 
TRANSIESTA
Papior N, Lorente N, Frederiksen T, Garcia A, and Brandbyge M.
Computer Physics Communications 212, 8 (2017)

33 Reversible Thermosalient Effect of N’-2-Propylidene-4-hydroxybenzohydrazide Accompanied by an 
Immense Negative Compressibility: Structural and Theoretical Arguments Aiming toward the Elucidation of 
Jumping Phenomenon
Loncaric I, Popovic, J, Despoja V, Burazer S, Grgicevic I, Popovic D, and Skoko Z. 
Crystal Growth & Design 17, 4445 (2017)

34 Capsulate structure effect on SWNTs doping in RbxAg1-xI@SWNT composites
Falaleev NS, Kumskov AS, Zhigalina VG, Verbitskiy II, Vasiliev AL, Makarova AA, Vyalikh DV, Kiselev NA, and 
Eliseev AA.
Crystengcomm 19, 3063 (2017)

35 Oxy�uoride glass-ceramic �bers doped with Nd3+: structural and optical Characterisation
Gorni G, Balda R, Fernandez J, Iparraguirre I, Velazquez JJ, Castro Y, Pascual L, Chen G, Sundararajan M, 
Pascual MJ, and Duran A.  
Crystengcomm 19, 6620 (2017)

36 Review-Towards the Next Generation of Thermoelectric Materials: Tailoring Electronic and Phononic 
Properties of Nanomaterials 
Caballero-Calero O, and D’Agosta R. 
ECS Journal of Solid State Science and Technology 6, N3065 (2017)

37 Ef�cient and accurate modeling of electron photoemission in nanostructures with TDDFT
Wopperer P, De Giovannini U, and Rubio A. 
European Physical Journal B 90, 51 (2017)

38 Poly(butylene succinate-ran-epsilon-caprolactone) copolyesters: Enzymatic synthesis and crystalline 
isodimorphic character
Ciulik C, Safari M, de Ilarduya AM, Morales-Huerta JC, Iturrospe A, Arbe A, Muller AJ, and Munoz-Guerra S. 
European Polymer Journal 95, 795 (2017)

39 Theory of SERS enhancement: general discussion
Graham D, Goodacre R, Arnolds H, Masson JF, Schatz G, Baumberg J, Kim DH, Aizpurua J, Lum W, Silvestri A, 
de Nijs B, Xu YK, Di Martino G, Natan M, Schlucker S, Wuytens P, Bruzas I, Kuttner C, Hardy M, Chikkaraddy 
R, Sabanes NM, Del�no I, Dawson P, Gawinkowski S, Bontempi N, Mahajan S, Reich S, Hourahine B, Bell S, 
Krolikowska A, Porter M, Keeler A, Kamp M, Fountain A, Fasolato C, Giorgis F, Otero JC, Matricardi C, Van Duyne 
R, Lombardi J, Deckert V, and Velleman L. 
Faraday Discussions 205, 173 (2017)

40 Ultrasensitive and towards single molecule SERS: general discussion
Aizpurua J, Arnolds H, Baumberg J, Bruzas I, Chikkaraddy R, Chisanga M, Dawson P, Deckert V, Del�no I, de Nijs 
B, Di Martino G, Edel J, Fleming H, Gawinkowski S, Giorgis F, Goodacre R, Graham D, Hardy M, Heck C, Heeg S, 
Hewitt K, Jamieson L, Keeler A, Krolikowska A, Kuttner C, Lidgi-Guigui N, Lightner C, Lombardi J, Mahajan S, 
Sabanes NM, Masson JF, Mueller NS, Muhamadali H, Murakoshi K, Popp J, Porter M, Reich S, Schatz G, Tian ZQ, 
Tripathi A, Van Duyne R, Wang XP, Wark A, Willets K, and Willner M. 
Faraday Discussions 205, 291 (2017)
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51 A tunable electronic beam splitter realized with crossed graphene nanoribbons
Brandimarte P, Engelund M, Papior N, Garcia-Lekue A, Frederiksen T, and Sanchez-Portal D.
Journal of Chemical Physics 146, 092318 (2017)

52 On the non-exponentiality of the dielectric Debye-like relaxation of monoalcohols
Arrese-Igor S, Alegria A, and Colmenero J.
Journal of Chemical Physics 146, 114502 (2017)

53 Complex nonequilibrium dynamics of stacked polystyrene �lms deep in the glassy state
Boucher VM, Cangialosi D, Alegria A, and Colmenero J.
Journal of Chemical Physics 146, 20 (2017)

54 Communication: Hot-atom abstraction dynamics of hydrogen from tungsten surfaces: 
The role of surface structure
Galparsoro O, Busnengo HF, Juaristi JI, Crespos C, Alducin M, and Larregaray P. 
Journal of Chemical Physics 147, 121103 (2017)

55 Versatile H2O2-driven mixed aerogel synthesis from CdTe and bimetallic noble metal nanoparticles
Wendt R, Marker B, Dubavik A, Herrmann AK, Wollgarten M, Rakovich YP, Eychmuller A, Rademann K, 
and Hendel T. 
Journal of Materials Chemistry C 5, 10251 (2017)

56 Designing 3D topological insulators by 2D-Xene (X = Ge, Sn) sheet functionalization in GaGeTe-type 
structures
Pielnhofer F, Menshchikova TV, Rusinov IP, Zeugner A, Sklyadneva IY, Heid R, Bohnen KP, Golub P, Baranov AI, 
Chulkov EV, P�tzner A, Ruck M, and Isaeva A. 
Journal of Materials Chemistry C 5, 4752 (2017)

57 Synthesis of transparent Er-doped �uorotellurite glass-ceramics through controlled crystallization 
Morea R, Teddy Fernandez T, Fernandez J, Balda R, and Gonzalo J.
Journal of Materials Science 28, 7000 (2017) 

58 Transient and Stable Pro�les During Anisotropic Wet Etching of Quartz
Xing Y, Gosalvez MA, Zhang H, Li Y, and Qiu XL. 
Journal of Microelectromechanical Systems 26, 1063 (2017)

59 Synthesis and properties of Nd-doped oxynitride phosphate laser glasses 
Muñoz F, Saitoh A, Jiménez-Riobóo RJ, and Balda R.
Journal of Non-Crystalline Solids 473, 125 (2017)

60 Transformation of Amorphous Carbon Clusters to Fullerenes
Sinitsa AS, Lebedeva IV, Popov AM, and Knizhnik AA. 
Journal of Physical Chemistry C 121, 13396 (2017)

61 Vibrational Excitation of H-2 Scattering from Cu(111): Effects of Surface Temperature and of Allowing Energy 
Exchange with the Surface
Kroes GJ, Juaristi JI, and Alducin M.
Journal of Physical Chemistry C 121, 13617 (2017)
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146 Proximity Eliashberg theory of electrostatic �eld-effect doping in superconducting �lms
Ummarino GA, Piatti E, Daghero D, Gonnelli RS, Sklyadneva IY, Chulkov EV, and Heid R. 
Physical Review B 96, 064509 (2017)

147 Composite Weyl nodes stabilized by screw symmetry with and without time-reversal invariance
Tsirkin SS, Souza I, and Vanderbilt D. 
Physical Review B 96, 045102 (2017)

148 Ab initio study of the electron energy loss function in a graphene-sapphire-graphene composite system
Despoja V, Djordjevic T, Karbunar L, Radovic I, and Miskovic ZL. 
Physical Review B 96, 075433 (2017)

149 Stacking in incommensurate graphene/hexagonal-boron-nitride heterostructures based on ab initio 
study of interlayer interaction
Lebedev AV, Lebedeva IV, Popov AM, and Knizhnik AA. 
Physical Review B 96, 085432 (2017)

150 Energy loss and surface temperature effects in ab initio molecular dynamics simulations: 
N adsorption on Ag(111) as a case study
Novko D, Loncaric I, Blanco-Rey M, Juaristi JI, and Alducin M. 
Physical Review B 96, 085437 (2017)

151 Modeling of laser-pulse induced water decomposition on two-dimensional materials by simulations based 
on time-dependent density functional theory
Miyamoto Y, Zhang H, Cheng XL, and Rubio A. 
Physical Review B 96, 115451 (2017)

152 Two- and three-dimensional topological phases in BiTeX compounds
Eremeev SV, Nechaev IA, and Chulkov EV.
Physical Review B 96, 155309 (2017)

153 Regularities of the quantum spin Hall phase formation in three-dimensional tetradymite-like topological 
insulator thin �lms
Menshchikova TV, Silkina OY, Silkin IV, Kuznetsov VM, and Chulkov EV. 
Physical Review B 96, 165441 (2017)

154 Spectroscopic perspective on the interplay between electronic and magnetic properties of magnetically 
doped topological insulators
Krieger JA, Chang CZ, Husanu MA, Sostina D, Ernst A, Otrokov MM, Prokscha T, Schmitt T, Suter A, Vergniory 
MG, Chulkov EV, Moodera JS, Strocov VN, and Salman Z. 
Physical Review B 96, 18 (2017)

155 Anharmonicity and the isotope effect in superconducting lithium at high pressures: 
A �rst-principles approach
Borinaga M, Aseginolaza U, Errea I, Calandra M, Mauri F, and Bergara A. 
Physical Review B 96, 184505 (2017)
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166 Molecular dynamics of fully biobased poly(butylene 2,5-furanoate) as revealed by broadband 
dielectric spectroscopy
Soccio M, Martinez-Tong DE, Alegria A, Munari A, and Lotti N. 
Polymer 128, 24 (2017)

167 Water diffusion and hydrolysis effect on the structure and dynamics of epoxy-anhydride networks
Capiel G, Miccio LA, Montemartini PE, and Schwartz GA.
Polymer Degradation and Stability 143, 57 (2017)

168 Non-adiabatic effects in elementary reaction processes at metal surfaces
Alducin M, Muino RD, and Juaristi JI. 
Progress in Surface Science 92, 317 (2017)

169 Spin decoherence of magnetic atoms on surfaces
Delgado F, and Fernandez-Rossier J. 
Progress in Surface Science 92, 40 (2017)

170 Phase diagrams in materials science of topological insulators based on metal chalcogenides
Babanly MB, Chulkov EV, Aliev ZS, Shevelkov AV, and Amiraslanov IR. 
Russian Journal of Inorganic Chemistry 62, 1703 (2017)

171 Angular momentum-induced delays in solid-state photoemission enhanced by intra-atomic interactions
Siek F, Neb S, Bartz P, Hensen M, Struber C, Fiechter S, Torrent-Sucarrat M, Silkin VM, Krasovskii EE, Kabachnik 
NM, Fritzsche S, Muino RD, Echenique PM, Kazansky AK, Muller N, Pfeiffer W, and Heinzmann U. 
Science 357, 1274 (2017)

172 Quantum Nuclear Dynamics of Protons within Layered Hydroxides at High Pressure
Dupuis R, Dolado JS, Benoit M, Surga J, and Ayuela A. 
Scienti�c Reports 7, 4842 (2017)

173 Electron-phonon coupling in topological surface states: The role of polar optical modes
Heid R, Sklyadneva IY, and Chulkov EV. 
Scienti�c Reports 7, 1095 (2017)

174 Giant Magnetic Band Gap in the Rashba-Split Surface State of Vanadium-Doped BiTeI: A Combined 
Photoemission and Ab Initio Study
Klimovskikh, II, Shikin AM, Otrokov MM, Ernst A, Rusinov IP, Tereshchenko OE, Golyashov VA, Sanchez-Barriga 
J, Varykhalov AY, Rader O, Kokh KA, and Chulkov EV. 
Scienti�c Reports 7, 3353 (2017)

175 Quantum spin Hall insulators in centrosymmetric thin �lms composed from topologically trivial 
BiTeI trilayers 
Nechaev IA, Eremeev SV, Krasovskii EE, Echenique PM, and Chulkov EV.
Scienti�c Reports 7, 43666 (2017)











“Physics of Nanostructures and Advanced Materials” is a PhD program of UPV/EHU that has been 
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citation of excellence). Within this program, an average of about 30 to 35 PhD students develop their 
research fully embedded in the daily life of the research groups in the centre. 

The aforementioned PhD program participates in the European Doctorate Program of “Physics and 
Chemistry of Advanced Materials” (PCAM). PCAM is a European research network of doctoral programs 
focusing on various aspects of the physics and chemistry of advanced materials. 

The list of PhD thesis projects successfully defended at CFM in 2017 follows:

Dynamics of diatomic molecules on metal surfaces: O2/Ag(110) and CO/Ru(0001)	
Author: Ivor Loncaric	
Supervisor: J.I. Juaristi	
25/01/2017

Dynamics of biological and non-biological aqueous solutions – Evidence of coupling between 		
the motions of water and solutes
Author: Izaskun Letizia Combarro Palacios	
Supervisor: S. Cerveny	
21/06/2017

Novel synthesis routes of bioinspired nanoparticles and bio-based �lms	
Author: Alejandro Latorre Sánchez	
Supervisor: J. A. Pomposo	
30/06/2017

Theoretical Characterisation in the functionalization and design of low dimensional systems: 		
carbon transition metal nanostructures and phosphorene isoelectronic compounds	
Author: Tomás Alonso Lanza
Supervisor: A. Ayuela	
30/06/2017

Ullmann coupling reaction in unconventional surfaces	
Author: Mikel Abadia Gutierrez	
Supervisor: C. Rogero and J. Brede	
14/07/2017
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CFM scientists have organised or co-organised several international workshops and conferences during 2017. 
Many of these meetings have been held in close cooperation with the foundation Donostia Intenational Physics 
Center (DIPC), which is an example of the excellent results brought by the synergistic collaboration between 
both institutions. 

Moreover, CFM researchers are also regularly invited to give Invited and Plenary talks in international confer-
ences, showing their leadership in their respective �elds. During 2017, more than 50 invited talks have been 
given by CFM researchers. These activities improve dramatically the impact and relevance of the individuals 
and group research’s outcomes.

The list of conferences, workshops and seminars organised or co-organised by CFM researchers during 2017 
follows:

WOrksHOps, 
CONfErENcEs & 
sEmINars

HPC Knowledge Meeting’17
Co-organised by Jordi Blasco (HPCNow!), Iñigo 
Aldazabal (CFM, CSIC-UPV/EHU), David Tur 
(HPCNow!), Txomin Romero (DIPC)	
Miramar Royal Palace 
(Donostia-San Sebastián, Spain) 
15-16/06/2017

13th European Conference on Surface 
Crystallography and Dynamics 	
(ECSCD – 13)	

Co-organised by María Blanco-Rey (chair) (UPV/
EHU), Martina Corso (CFM, CSIC/UPV-EHU), Aran 
García-Lekue (DIPC), Celia Rogero (CFM-CSIC-UPV/
EHU, DIPC) and Karmela Alonso Arreche (DIPC)	
Miramar Royal Palace 
(Donostia-San Sebastián, Spain)
19-21/06/2017

International Conferences

Surfaces and Interfaces	

Co-organised by Jose M. Pitarke (CIC nanoGUNE, CFM 
and UPV/EHU), Shashank Harivyasi (Graz University of 
Technology, Graz), Mato Knez (CIC nanoGUNE), Morten 
Madsen (University of Southern Denmark, Sonderborg), 
Moritz Muller (CFM, CSIC-UPV/EHU), Daniel Sánchez-
Portal (CFM, CSIC-UPV/EHU), Weike Wang (CIC 
nanoGUNE), Julene Lure (CIC nanoGUNE), Itziar Otegui 
(CIC nanoGUNE) and Katharina Rubahn Rubhan 
(University of Southern Denmark, Sønderborg)	
Miramar Royal Palace 
(Donostia-San Sebastián, Spain)
20-23/06/2017

Photo- ElectroCatalysis at the Atomic 
Scale (PECAS)
Co-organised by Sara Barja (Chair) (Ikerbasque, CFM-
UPV/EHU, DIPC), Celia Rogero (CFM-CSIC-UPV/EHU, 
DIPC), Mato Knez, (Ikerbasque, CiCNanogune) and 
Karmela Alonso (secretary, DIPC)
Miramar Royal Palace 
(Donostia-San Sebastián, Spain)
27-30/06/2017





































Lanaldi program
www.lanaldi.es

Lanaldi program, organised by “Fundación Novia Salcedo”, provides students a unique opportunity to 
joufsbdu!xjui!qspgfttjpobmt!boe!tibsf!b!gvmm!ebz!bu!b!tdjfoujǗd!dfousf!xjui!uifn!jo!uifjs!xpsljoh!qmbdft/!
This is a great chance for young potential researchers to get a real perspective of the daily life of a 
tdjfoujǗd!sftfbsdi!hspvq/

Following the Lanaldi program, during 2017 two students joined the “Spectroscopy at Atomic Scale” 
group at CFM and shared a day with Lucia Vitali (Ikerbasque Professor and group leader). These are 
the two students who joined the initiative.

Diego
Tazueco

 Colegio Munabe
(Bilbao)

10/5/2017

Rebeca
Urquizu Ruiz

 Carmelitas Sagrado Corazón 
(Vitoria-Gasteiz)

22/2/2017
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XVI Science Week (UPV/EHU)
Tabakalera, Donostia-San Sebastián  
8-11 November 2017 

From the 8th to the 11th of November of 2017, CFM together with the Donostia International Physics 
Center (DIPC) and CIC nanoGune, joined the UPV/EHU’s week of science with a stand at “Tabakalera” 
cultural centre in Donostia-San Sebastián. In this stand called “Inside the Materials World”, 
Master and PhD students, as well as post-doctoral researchers of the three centres, got involved in 
experiments and presentations to show the basis and applications of materials science and other 
counter-intuitive phenomena to school groups and to the general public. 
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http://cfm.ehu.es/activities-events/quesabemosde2017/


https://www.youtube.com/watch?v=oOU-nqcVBoU


14th edition of Photo exhibition “FOTCIENCIA”
Andrestegi Hall, Carlos Santa Maria centre UPV/EHU 
1-29 November 2017 

FOTCIENCIA is a photography contest yearly organised by CSIC and FECYT (Fundación Española para 
la Ciencia y la Tecnología) in collaboration with Jesús Serra foundation. The aim of this initiative is to 
bring science closer to society inviting researchers as well as citizens to participate in two categories: 
macro and microscopic photography.

In its 14th edition, from the 700 participating pictures, 49 photographs were selected to be included in 
this year’s exhibition. The set of photographs have been exhibited in several cities around Spain. CFM 
pshbojtfe!uijt!fyijcju!jo!Epoptujb.Tbo!Tfcbtujâo-!xifsf!uif!bnb{joh!tfu!pg!bsujtujd!bt!xfmm!bt!tdjfoujǗd!
contributions were visited by a large number of people.
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dipc.ehu.es/mestizajes


http://cfm.ehu.es/publications/media/media-2017/
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Outreach collaboration network
The Center for Materials Physics has established strategic alliances regarding scienti�c outreach initiatives 
which create important synergies. These are the main strategic partners of CFM in this strategy:

Universidad del País Vasco/
Euskal Herriko Unibertsitatea

Consejo Superior de 
Jowftujhbdjpoft!DjfouîǗdbt

Donostia International 
Physics Centre

CIC nanoGUNE Diputación de Guipuzkoa- 
Gipuzkoako Foru aldundia

 IK4- TEKNIKER

Eureka!  
Zientzia museoa

HPC Now!
 

Addlink Pint of Science

Norteko Ferrokarrila 
(Elhuyar)

La mecánica del caracol 
(Radio Euskadi)

Aulas kutxa- kutxakultur 

FECYT Fundación Novia Salcedo Mestiza (Asociación Artística 
Sociocultural)
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The European Neutron Scattering Association (ENSA) awarded 
the 2017 Walter Hälg Prize to Prof. Juan Colmenero, leader of the 
"Polymers and Soft Matter" group at CFM. The Walter Hälg Prize 
is awarded biannually to a European scientist for outstanding 
coherent work in neutron scattering with long-term impact on 
scienti�c and/or technical neutron scattering applications; a 
de�nition re�ecting the professional achievements of the per-
son who wins the Prize.

The scienti�c committee acknowledged the creation of a pio-
neering unique and robust scienti�c methodology based on the 
combination of neutron scattering with different spectroscopic 
methods and molecular dynamics (MD) simulations, as an out-
standing contribution of Professor Juan Colmenero in the �eld 
of neutron scattering on complex materials such as polymers or 
soft matter. Prof. Colmenero was one of the �rst researchers to 
recognize that, in intricate soft matter systems, often neutrons 
alone are not enough to reveal “where the atoms are and what 
they do”, and that neutron scattering and MD simulations are 
natural and valuable partners in interrogating matter.

Prof. 
Juan Colmenero 
de León

AWarDs aND 
rEcOGNITIONs
Walter Hälg Prize
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THE ELEMENTS        





http://cfm.ehu.es/




http://cfm.ehu.es/

