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Description
The ideal form of energy is easy to store, transport, distribute, and use and in this respect electricity is
as close as possible to this ideal. The current electrical energy production relies on some well
established physical and chemical processes, which impact our climate due to abundant production of
greenhouse gasses and moreover deplete some of the non-renewable natural resources. While the quest
to replace these resources is open and active, we should try to ameliorate the situation by improving the
conversion processes from less-refined forms of energy to electricity. A possible improvement is based
on the thermoelectric effect, where a gradient of temperature between parts of the same device can be
converted to electricity. Here, the temperature gradient is possibly provided by waste-heat of the main
production method. This process is usually clean in the sense that devices have a very long time span
since both chemical processes (ideally) and moving parts are absent. The quest for highly efficient
thermoelectric has strongly benefitted from the advancements in nanotechnology — the thermoelectric
conversion is limited by the heat and electricity dispersion and diffusion. Indeed, on physical terms is a
combined and difficult electrical and thermal transport problem.

This quest can succeed only if the theoretical and experimental communities get together, identify the
common problems, and share their expertise in finding solutions. Efficient energy production is not only
beneficial to our world, but it is ground for significant industrial expansion since many solutions can be
applied to diverse markets.

Objectives

Exchanging novel theories and materials towards the improvement of the thermoelectric conversion
efficiency.

Assert the presence of the Spanish scientific community at the forefront of the renewable energy
endeavour for the foreseeable future. Building a strong national community if fundamental to improve
the Spanish position on a field that has wide scientific, technological and industrial applications.

This is seen as the first of a series of events for establishing a community working on the thermoelectric
energy conversion.

We plan to give the opportunity to young scientists to present their achievements alongside more senior
colleagues.

Course specific contributors

http://www.ciencia.gob.es
http://www.mineco.gob.es
http://www.euskadi.eus/gobierno-vasco/departamento-educacion/
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Directed by

Roberto D'Agosta

UPV/EHU

Roberto D'Agosta is a Ikerbasque Research Professor in the Department of Materials Science of the
University of the Basque Country in San Sebastian. A PhD in Physics from the University of Rome "Tre"
and the degree in Physics from the University of Rome "La Sapienza", Roberto has spent 2 years at the
University of Missouri - Columbia and 3 years at the University of California - San Diego before joining
Ikerbasque. His research interest have spanned from cold atoms physics, to strong correlation to
thermoelectric materials.

Andres Cantarero Saez

Universidad de Valencia, Institute of Molecular Science

Andres Cantarero studied in the University of Valencia, where he got a position of Assistant Professor
during his Ph. D. After the postdoctoral stay at the Max Planck Institute of Solid State Physics
(Stuttgart), he returned to Valencia, where he got a permanent position. He is now Full Prof. on
Condensed Matter Physics. He has taught the last few years Classical Electrodynamics, Solid State
Physics and Electricity and Magnetism, in the Physics Faculty, keeping a General Physics course in
Electronic Engineer School. Most of his research has been devoted to studying semiconductor
nanostructures (quantum wells, quantum dots, nanowires, etc.), working mainly with group IV or III-V
compounds, paying attention, particularly, to their optical properties. He also has been working on
theory, either in phenomenological models or DFT calculations. He has published over 320 papers in
peer review journals and attended to 300-350 Conferences, where he presented mainly contributed or
invited talks.
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Teachers

Nicolas Agrait Agrait

Universidad Autonoma de Madrid

Nicolás Agrait has been full professor in the Condensed Matter Physics Department of the Universidad
Autonoma de Madrid (UAM) since 2007. He has developed state-of-the-art scanning probe techniques
for studying transport in the nanoscale and performed pioneering studies of transport in nanocontacts,
making relevant fundamental contributions to the understanding of quantum transport in nanometer-
sized conductors, such as conductance quantization, the relation between chemical valence and
quantum channels, and the discovery of the formation of single-atom atomic chains of which he also
measured its mechanical properties and the inelastic scattering of electrons by the atomic vibrations.
Presently, the activity of his group focuses in single-molecule molecular junctions and 2d crystals, with
special emphasis in thermal transport and thermoelectric effects.

Davide Donadio ---

University of California

Davide Donadio is a theoretical materials scientist. He earned his Ph.D. in 2003 at the University of
Milan, with a work that featured electronic structure calculations and molecular dynamics simulations of
silicate glasses. He then moved to ETH Zurich (Prof. Parrinello’s group), where he studied materials at
extreme conditions and crystal nucleation. In 2007 he joined Prof. Galli’s group at UC Davis and worked
on nanoscale heat transport in thermoelectrics. From 2010 to 2015 he lead the Max Planck Research
Group for “Theory of nanostructures” at the MPI for Polymer Research in Mainz (Germany),
investigating non-equilibrium processes at the nanoscale by molecular simulations. In 2014 he was
appointed Ikerbasque professor at DIPC (Donostia, Spain), and he then moved to UC Davis, where he
continues his activity on crystallization, surface chemistry, and nanophononics. He has published 108
peer-reviewed articles and three book chapters.
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Thomas Frederiksen

Donostia International Physics Center and Ikerbasque

Thomas Frederiksen (TF) obtained his PhD in physics in 2007 from the Technical University of Denmark
on the topic of inelastic transport theory for nanoscale systems. In 2008 he was awarded a 5-year
Gipuzkoa Fellowship to carry out research at the Donostia International Physics Center (DIPC) and
abroad. In 2012 he was appointed Ikerbasque Research Professor at the DIPC where he leads a research
group on Nanoelectronics. TF is one of the main developers of the DFT-NEGF code "Inelastica" to
perform atomistic simulations of inelastic electron transport and local heating in nanoscale devices.

Woochul Kim

Yonsei University

Prof. Woochul Kim received his Ph.D. at U. C. Berkeley in 2005. He has been in Yonsei University since
2007. He was a consulting professor at LG Innotek and a principal investigator for the ‘National Leading
Research Laboratory’ supported by the Korean government. He is the recipient of the Prime Minister’s
Award in Nanotechnology Research Innovation in 2017, Young Thermal Engineer Award by Korean
Society of Mechanical Engineers (KSME) in 2013, KSTP TPP Award in 2015 and KSTP Research
Excellence Award in 2013 (Korean Society of Thermophysical Properties). His expertise is to manipulate
thermal transport in materials by micro/nanostructures. Also, he has been working on thermoelectrics
from materials aspect to device application for a couple of decades or so.

María Soledad Martín González

Instituto de Micro y Nanotecnologia (IMN) of the CSIC

Dr. Marisol Martin-Gonzalez is the head of the Functional Nanostructured Devices for Energy at the
Institute of Micro and Nanotechnology –IMN-CSIC-. She holds a Ph.D. degree since 2000 working on
electrodeposition of High-temperature Superconductors. Afterward, she did her postdoc at UC Berkeley
on nanostructuration of thermoelectric materials by electrochemical techniques, where she obtained
pioneer results. In 2003 she joined the Instituto de Microelectronica IMM-CSIC, where she worked on
nanostructuration and characterizations in perpendicular magnetic recording, hard drives, and
magnetic-semiconductors (Spintronics). Since 2007, she is a permanent researcher at CSIC and got an
ERC Starting Grant, ERC POC, 2 European projects, 3 national projects as PI. She is the author of > 100
papers with more than 4000 citations. Regarding technology transference, she has the rights of 4
patents and is the managing partner and scientific consultant of a spin-off enterprise called AD-Particles.
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Muhammet Toprak

KTH-Royal Institute of Technology

Muhammet Toprak received his BS in Chemistry Education from Middle East Technical University
(METU, Ankara-Turkey) and his PhD in Materials Chemistry at KTH- Royal Institute of Technology
(Stockholm-Sweden), specializing in inorganic materials chemistry and nanotechonology. He worked as
a Post-doc at the University of California at Santa Barbara on biomimetic assembly routes for the
fabrication of nanomaterials. He received the Docent title in 2009 and Professor in 2015 on Materials
Chemistry. He is currently a staff member at the Department of Applied Physics KTH. Prof. Toprak's
research and technical expertise focus on designing and developing novel nanomaterials architectures
with desired characteristics; developing energy and resource effective synthesis methods as well as
detailed microstructural, physicochemical, thermo-physical and transport characterisations.  Currently
his work is focusing on design, fabrication, characterisation and application to materials for energy.

Matthieu Verstraete

University of Liege

Matthieu Verstraete is a Professor in the Department of Physics of the University of Liege in Belgium,
since 2009. My group is part of the QMAT and CESAM research units, on the physics and chemistry of
atomic to macroscopic materials. Our research focusses on the coupling of electrons, magnetism and
phonons in condensed matter and nanostructures, in particular thermoelectricity, spin dynamics, and 2D
materials. Since 2010 I have been a research team leader of the European Theoretical Spectroscopy
Facility, and since 2012 the chairman of its Steering Committee. In 2016 I was elected Fellow of the
American Physical Society, and in 2017 Member of the Young Academy of Europe. I have published
more than 70 papers (h-index of 24, i-10 index 32), of which some very highly cited ones, in particular on
first principles open source codes (abinit, octopus, BoltzTraP).

Clivia Sotomayor Torres

Institut Cátala de Nanosciencia y Nanotecnologia (ICN2) and ICCREA
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Prof. Dr. Clivia M. Sotomayor Torres
(www.icrea.cat/Web/ScientificStaff/clivia-marfa-sotomayor-torres-422 ) obtained her BSc. (Hons.) in
Physics (U. Southampton) and her Dr. Phil. in Physics (U. Manchester) with a thesis on semiconductor
physics. She has held tenured academic appointments at St Andrews, Glasgow, Wuppertal and at
University College Cork. Since 2008 she is an ICREA Research Professor at the ICN2 where she leads
the 17-strong Phononic and Photonic Nanostructures group (www.icn2-p2n.eu/). She was a Visiting
Professor at KTH (2013-18). Her main research field is nanophononics, focusing on phonons in confined
systems, thermal transport, optomechanics and topological phononics. Her research interest extend to
nanofabrication and nanometrology. She works actively in several European projects and currently
coordinates the FET Open project PhENOMEN on phonon circuits.
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Registration fees
REGISTRATION UNTIL 12-06-2019

Regular fee 90,00 EUR

Invited Speaker 0 EUR
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Place

Materials Physics Center (CSIC-UPV/EHU)

Manuel de Lardizabal, 4. 20018 Donostia / San Sebastián

Gipuzkoa


