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Foreword
The ISGS Summer School brings you an update on the latest advances in the field
of Sol-Gel.
The ISGS Summer School 2012 – sol-gel chemistry and characterization is the third edition of
the International Sol-Gel Society (ISGS) Summer School. This school was started 4 years ago in
the sol-gel field with the goal to give our researchers an opportunity to extend their knowledge in
sol-gel chemistry and also to network within our community.
The two previous successful schools :

• ISGS Summer School 2010 - advanced characterization techniques for sol-gel
•

materials, organized in Chambon-sur-Lac (Massif Central, near Clermont-Ferrand, France)
by Prof. Jean-Marie Nédelec and Prof. David Grosso.
ISGS Summer School 2008 - sol-gel in small dimensions: nanoparticles and thin films,
organized by Prof. Plinio Innocenzi in Alghero Sardinia, Italy.

Courses will cover topics ranging from sol-gel chemistry to advanced characterization
techniques during an intensive 3-day program.
Future technologies will require novel physical chemical properties associated to the design of
innovative materials having more and more complex composition and structure at various scales.
The rapid development of chemical methods to construct such materials originates mainly from
the emerging and growing nanotechnology domains, which are increasing due to the economical
and social pressure to deliver high performance miniaturized devices. Material chemists are thus
inclined to synthesize, handle, and assemble smaller and smaller pieces of matter into
increasingly complex hierarchies. Sol-gel Chemistry appears as one of the most promising
approach to tackle these challenges. However, mastering such multi-scale control requires
powerful and specific characterization techniques to “visualize” the final product and to
understand the various phenomena taking place during synthesis.
This school is a great opportunity to meet specialists in the field of sol-gel science in a
friendly environment.
The presentations are given by internationally recognized scientists in
their field, coming from both Academia and Industry. The courses
cover theoretical and practical materials. At the end of the day, time
has been scheduled to discuss your specific research issues with the
teachers.
In addition to the lectures, a poster exhibit will be held to give the
participants an opportunity to display and discuss their research.
Activities, such as a boat trip on the Seine and a Banquet are also
scheduled during this residential School, to promote networking
between the attendees in a relaxed environment.

Géraud Dubois,
Chairman

Organizing & scientific committee
Dr. Géraud DUBOIS
Manager Consulting
Hybrid Polymeric Materials
IBM Almaden Research Center
San Jose, CA 95120

Associate Professor
Stanford University
Department of Materials Science and Engineering
Stanford, CA 94305

Dr. Florence BABONNEAU
IMPC (FR 2482)
LCMCP - Université Pierre et Marie Curie,
Collège de France, Paris
Dr. Armelle GUILLOUX, ISGS
ellipse&co
armelle.guilloux@isgs.org
tel: +33(0)6 12 53 66 28

secretariat
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Wednesday 25 July
09:00-10:30

Claire-Marie Pradier - CNRS, Université Pierre et Marie Curie - Ivry, France
Photoelectron Spectroscopy: principle and applications to the characterization of sol-gel materials.

10:30-11:00
11:00-12:30

Coffee break
Géraud Dubois - IBM Almaden Research Center and Stanford University – San Jose, California, USA
Thin film mechanical properties.

12:30-14:00
14:00-15:30

Lunch
Christian Bonhomme - Université Pierre et Marie Curie, Collège de France - Paris, France
Advanced NMR techniques for nanomaterials. Part I - theory

15:30-16:00
16:00-17:30

Coffee break
Christian Bonhomme - UPMC, Collège de France – Paris, France
Advanced NMR techniques for nanomaterials. Part II – practical aspects

17:30-18:00

Open discussion with day session speakers

18:30-23:00

Boat trip & dinner on the Seine

Thursday 26 July
08:30-09:00

Departure
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SCIENTIFIC PROGRAM
ORAL PRESENTATIONS
 Colloids and Nanoparticles.
Thierry Gacoin
Thierry Gacoin graduated from the «Ecole Nationale Supérieure de Chimie
de Paris» (ENSCP) in 1990. He then moved to the Ecole Polytechnique
(Palaiseau, France) where he prepared his PhD on sol-gel optical materials
based on semiconductor and metal nanoparticles. In 1994, he was
appointed by the CNRS as a tenured faculty (“Chargé de Recherche”). He
is now a CNRS research director and heads the Solid State Chemistry
Group of the Condensed Matter Physics Laboratory. T. Gacoin is also parttime professor in the Physics Department of the Ecole Polytechnique.
His main research interests concern the elaboration, characterization and physical properties of
nanostructured materials made using soft-chemistry routes. The different systems investigated
in the last years include rare earth doped nanoparticles, diamond nanoparticles, photocatalytic
coatings, nanostructured luminescent thin films, development of luminescent biological probes,
synthesis and application of dielectric coatings, mesoporous and macroporous thin films.
Groupe de Chimie du Solide, Laboratoire de Physique de la Matière Condensée, Ecole
Polytechnique, 91128 Palaiseau, France.
http://pmc.polytechnique.fr/groupes/chimie/accueil_chimie_eng.html
thierry.gacoin@polytechnique.edu
Abstract

Nanoparticles research represent an intense field of investigations motivated by original
properties associated to the nanoscale dimension. Many compounds are now known to
exhibit electronic, optical or magnetic properties that are drastically affected by small size.
Famous examples are luminescence of semiconductor quantum dots, shape dependent
plasmonic absorption of noble metal nanoparticles and superparamagnetic behaviour of
magnetic nanoparticles. In addition to “intrinsic” properties associated to small size of
materials considered as an excised fragment of the bulk, large surface to volume ratio also
leads to a major influence of surface states and exalted interactions with the environment.
All this opens the way toward new objects which properties may be modulated by size and
surface chemistry and can thus be tailored regarding innovative applications.
Elaboration issues can be considered as a major bottleneck toward investigation and
application of nanomaterials with a controlled structure. In this context, the best strategy
remains to consider nanoparticles as elementary building blocks. Huge improvements have
been made in the last 20 years for the synthesis of nanoparticles with controlled size, shape
and dispersion state, making available an increasing number of compounds as colloidal
suspensions. Starting from these particles, much attention has to be paid on their surface
functionalization which is crucial step toward their further manipulation, either as a single
nano-object or toward their assembly into nanostructured materials. The purpose is then to
ensure the appropriate control of physico/chemical interactions between the particles and
their environment by playing on their surface chemistry.
Finally, recent trends in colloid chemistry and nanoparticles research concern the elaboration
of heterostructures of the core/shell type that allow combining the properties of two or more
compounds at the nanometer scale. In a first case, the two properties are separately
considered within a single nano-object that thus exhibits a multifunctional behaviour. More
interestingly, investigations now concern the case when there are some interactions between
the two compounds and their respective properties, taking benefit from the short distances
resulting from the nanometer scale. Investigations of these kind of coupled nanoheterostructure opens the way toward very original physical properties and give further
evidence for the large interest of nanoparticles research.
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 Wet Chemical Coating Technologies: an overview.
Michel Aegerter
Prof. Dr. Michel A. Aegerter graduated as Engineer and Physicist in 1962
at the Swiss Institute of Technology- EPFL, Switzerland and received his
Ph.D. degree (Dr. ès Sciences) in 1966 at the University of Neuchâtel,
Switzerland. After post-doctoral studies at the University of Utah, Salt
Lake City, USA, he joined again the University of Neuchâtel as assistant
professor and then the University of Sao Paulo, Sao Carlos, Brazil as a full
Professor till 1995. There, he started to build in 1984 the first SouthAmerican group developing fundamental research in the sol-gel field.
In 1995 he accepted an invitation to be the Director of the Department of Coating Technology at
the Leibniz-Institute for New Materials gem. GmbH - INM and Professor at the Saarland
University, both institutions in Saarbruecken, Germany. He held these positions till his retirement
in October 2006. During this period, his fields of activity covered the research and industrial
development of many functional coatings deposited on glasses and plastics, such as electrically
conducting coatings, photoelectrochemical and electrochromic coatings, the development of new
sol-gel nanoparticle and nanocomposite coatings (e.g. coatings inside tubes and on very thin
glasses) as well as modern printing techniques (ink-jet, gravure, flexoprint, etc).
He has been Chairman of the Technical Committee TC-16 (Sol-Gel Glasses) of the International
Commission on Glass (ICG), member of many International Societies and Advisory Committees
of Journals and Conferences, editorial Chairman of the International Conferences on Coatings on
Glass-ICCG as well as referee for several international scientific journals. Presently Prof. M.
Aegerter is a consultant and lives in Switzerland. He is Honorary Professor of the University of
Saarland, Saarbruecken (Germany), Editor-in-Chief of the Journal of Sol-Gel Science and
Technology (JSST) and Editor-in-Chief of the new Book Series “Advances in Sol-Gel derived
Materials and Technology” both published by Springer. In 2011 he got the “Life Time
Achievement Award” given every 2 years by the International Sol-gel Society (ISGS). Prof. Dr.
Aegerter is the author and co-author of more than 480 scientific publications, 8 patents and
editor and co-editor of 15 books.

Abstract
In recent years, thin films materials became technologically very important and found
innumerous applications. Among the various deposition techniques available today, wet
chemical “sol-gel” technologies are among the most versatile to get thin and thick coatings
with interesting functionalities on a great variety of substrates such thin and thick glasses,
plastics, etc.
I shall first present briefly the significance of wet coating technologies and some of the most
important parameters to consider (e.g. substrate cleaning, interface layer/substrate, process
parameters, drying/curing, etc). Then the lecture will present an overview of the different
techniques available and discuss in more details some of the most ones such as dip-, spin-,
flow-, spray-, die-, knife- coating, several recent printing techniques such as gravure,
flexoprint, roll-to-roll, ink-jet, etc. as well as different patterning procedures. All these
deposition techniques will be illustrated by many examples of prototypes and industrial
products.
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 Characterization of porosity in solids.
Philipp Llewellyn
Dr Philip LLEWELLYN carried out his PhD on the characterisation of
nanoporous zeolite materials using gas adsorption in 1992. This was
financed in the framework of one of the first EU collaborative programs
between Brunel University (UK) and the CNRS in Marseille (France). In
1993, he was carried out a Post-Doctoral Fellowship in Mainz University
(Germany), dealing with the occlusion of polymers inside mesoporous
silica’s. He joined the CNRS in 1993 as a Research Assistant and in 1999
received a ‘Habilitation to Direct Research’. He was promoted to Research
Director in 2009.
He is the author of around 190 peer reviewed papers and 4 patents. He received the AFCATSetaram, Young Researchers award in 2000 for his work in thermal analysis and calorimetry. In
2005, he received the Scientific Diffusion Prize at the 5 th Festival of Science and Technology for
his contribution brining Science to the Classroom and General Public.
Dr Philip LLEWELLYN’s research interests lie in the thermodynamic analysis of adsorption at the
gas/ solid interface. Three aspects are considered :
- Understanding adsorption phenomena in well ordered solids
- Using gas adsorption for the characterization of heterogenous solids
- The evaluation of porous materials for their eventual use in applications including the storage and separation of gases.
Various approaches are taken including the development of specific apparatus to follow
phenomena under pressure, the adsorption of mixtures and a coupled adsorption-Synchtrotron
XRD system. These experimental aspects are accompanied by the macroscopic thermodynamic
modeling of adsorption for the prediction of mixture behavior.
Much of his current projects lie in the evaluation of nanoporous materials with respect to several
topics such as greenhouse gas recovery, hydrogen storage and hydrocarbon separations. Several
classes of materials are under investigation in his group including activated carbons, zeolites,
mesoporous silicas and metal organic frameworks.
Separation and Storage of Gases (S2G)
MADIREL (UMR7246)
Aix-Marseille University & CNRS
Centre de St Jérôme
13397 Marseille cedex 20 France
philip.llewellyn@univ-amu.fr

Abstract
Porous solids can be found in many applications such as catalysis, gas separation and
storage, sensors, membranes and controlled drug release. Many of these applications
involve at some stage the phenomenon of adsorption.
Adsorption is characterized by the enrichment of one or more components in the region
between two bulk phases such as gas/solid or liquid/solid. Whilst this phenomenon is made
use of in applications, it can also be sued to characterize the porosity in solids.
The course given by Dr. Philip LLEWELLYN will describe the use of adsorption and other
complementary methods (Hg porosimetry and calorimetry) for the characterization of
powders and porous solids. A brief description of the techniques available will be given for
each approach. The idea behind different theories (BET, HK, BJH, t ...) will be given and the
interpretation of some results will be highlighted. The aim of this lecture will be to highlight
the most appropriate tools to characterize surface area, pore size and pore volume for
different types of porous solid.
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 Surface characterization.
Mika Linden
Mika Lindén is the institute leader of Inorganic Chemistry II at the
University of Ulm, Germany. He obtained his doctorate degree in 1996
under the supervision of Prof. Jouko Peltonen, followed by a post-doc in
Ferdi Schüth´s group at the University of Frankfurt. He has also worked
as a Humboldt fellow in the group of Professor Schüth at the MPI,
Mülheim/Ruhr, and as a visiting senior scientist in the groups of
Professors Clément Sanchez and David Grosso, UPMC/Paris, and
Professor Jean Rouquerol, Marseille.
He has published more than 150 peer-reviewed papers mainly related to surfactant chemistry
and various aspects of supramolecularly templated mesoporous materials. He has also several
years of industrial experience, including a materials expert position at the Outokumpu Mintec
company in Finland (solid-liquid separation in mining applications) and a project leader position
at the high throughput experimentation company (hte) in Germany. He is also a co-founder of a
start-up company focusing on surface treatment of construction materials. His current research
interests include controlled drug release, proteomics, and energy-related materials.
Department of Inorganic Chemistry II, University of Ulm, Albert-Einstein-Allee 11, 89081 Ulm,
Germany
mlinden@uni-ulm.de

Abstract
Knowledge about the surface chemistry of mesoporous materials is instrumental for full
exploitation of the many promising material properties in applications. Furthermore, many
kernels used for the determination of key-characteristics of this class of materials, including
pore size determinations gas adsorption, have the surface polarity (contact angle) as an
input parameter. The lecture will cover different means for characterizing the surface
chemistry of native and functionalized materials, with special focus on the characterization
of particles and films in the wet state. The basics behind different characterization
techniques will be discussed, highlighting possibilities and sources of errors associated with
them. Methods for determination of surface charge, location of functional groups and their
concentration, and surface polarity will be discussed in more detail.
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 Ellipsometry for thin film analyses.
Cédric Boissière
After a PhD in 1999-2001 dedicated to the development of
mesostructured inorganic silica membranes for ultrafiltration, he spent
one year in Bristol Chemistry School (GB) in the group of Pr. Stephen
Mann working on the development of hierarchical calcium phosphate
structured in presence of low cost proteins.
Charge de Recherche CNRS in the Laboratoire Chimie de la Matière
Condensée de Paris since 2002, his research activity is centred on (i) the
synthesis and characterization of new hierarchical hybrid and inorganic
materials and the study of their specific properties applyied to various
domains, (ii) the smart coupling of process and chemistry for the
controlled intergration of functions into hierarchical advanced systems,
and (iii) the development of alternative characterization tools for the
analysis of those materials.
Awarded in 2006 by the Europeen Membrane Society for the discovery of a new filtration
mechanism, and the Jean RIST Medal of the SF2M society, he is the author of more than 80
article in international journals and 17 patents.
Laboratoire de Chimie de la Matière Condensée de Paris,
CNRS, Université Pierre et Marie Curie. Collège de France,
11 Place Marcelin Berthelot, Bâtiment D. 75231, Paris, France.
cedric.boissiere@upmc.fr

Abstract
This tutorial is dedicated to the description of Spectroscopic Ellipsometry (SE) as an
advanced, non destructive, characterization technique for thin films. This technique is an
extremely sensitive tool for determining thickness and optical properties of thin film layer
which developed extremely fast in the last twenty years due to the development of
spectroscopic devices able to collect data very fast in a large frequency range. Classically
used for microelectronic films characterization, it has only recently been used for
characterizing in-situ advanced nanomaterials shaped as thin films. It is now a powerful
instrument used in many research domains (energy transfer devices, sensing, depollution,
fuel cells,…) for following and optimizing structural and functional properties of thin films.
The tutorial will shortly describe the detection principle of the SE and its influence on the
analysis of the experimental results obtained. First, a simple configuration of the SE will be
used to illustrate the possibilities of detection and characterization of this tool on simple
nanomaterials. Then the possibility to use SE for in-situ analyses will be described via
several examples by coupling SE with a controlled environment chambers. Two setups will
be detailed:
- Environmental Ellipsometric Porosimetry (which allows the characterization of the porous
network of thin films and/or the simulation of the ageing of films in atmospheric
environement)
-Thermo Ellipsometry Analysis (which allows the study of structural changes of thin films
during thermal treatments)
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 Applications of X-Ray diffraction and reflectivity techniques.
François Fabreguette
Francois Fabreguette graduated in Materials Science from the Universite
Lyon I in 1995 and received his Ph.D. degree in Physics from the Universite
de Bourgogne in 2000 working on LP-MOCVD growth and characterization of
titanium oxinitride thin films with tunable electrical properties. In 2001, Dr.
Fabreguette moved to the United States in Professor Steven George group at
the University of Colorado in Boulder, developing ultrathin films and nanolaminates by Atomic Layer Deposition.
In 2005 he joined Micron Technology, Inc. in Boise, Idaho, as a research engineer in Micron R&D
Fab4, working on X-ray characterization of various thin films for next generation memory
devices. He is currently a senior research engineer in the Micron Emerging Memory group, con ducting combinatorial materials exploration and process development of mixed valence oxide thin
films for Conductive Bridge RAM, as well as magnetic tunnel junctions for Spin Torque Transfer
RAM, using Pulsed Laser Deposition and Electron Beam Evaporation techniques.
Micron Technology, Inc
8000 Federal way, PO Box 6, Mail stop 1-715
Boise, ID 83707-0006 USA
ffabreguette@micron.com

Abstract
The ability of the X-ray techniques to reveal unique details of internal structure in the Å
range has become a key factor in modern materials characterization: The constructive interference of X-rays scattered by a periodic arrangement of atom (diffraction) provides funda mental measurements such as phase determination, crystallographic orientation, lattice
parameter, strain, grain size or defect density in crystallized structures, whereas thickness,
roughness and density of individual thin films and stacks can be obtained in the case of Xray interference fringes generated from pairs of interfaces (reflectivity). This is why both the
semiconductor industry, where the Moore’s law is driving a constant reduction of critical dimensions, and the academic research have rapidly adopted X-ray methods to characterize
ultrathin films and nanostructures that cannot be probed by traditional optical techniques
anymore.
After a brief highlight of X-rays properties and production, this course will review the fundamentals of X-Ray Diffraction (XRD) and X-Ray Reflectivity (XRR) techniques as well as their
applications to characterize advanced thin films.
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 Electronic microscopy.
Nicola Pinna
Nicola Pinna studied physical chemistry at the Université Pierre et Marie Curie
(Paris). He received his Ph.D. in 2001, and in 2002, he moved to the Fritz
Haber Institute of the Max Planck Society (Berlin). In 2003, he joined the Max
Planck Institute of Colloids and Interfaces (Potsdam). In 2005, he moved to
the Martin Luther University, Halle-Wittenberg, as an Assistant Professor of
Inorganic Chemistry. From 2006 to June 2012 he was researcher in the
Department of Chemistry and CICECO of the University of Aveiro and from
2009 to June 2012 he was also Assistant Professor at the School of Chemical
and Biological Engineering of the Seoul National University.
In July 2012 he was appointed Full Professor in the Department of Chemistry at the Humboldt
University. In 2011 he was ranked among the top 100 materials scientists of the past decade by
impact. His research activity is focused on the development of novel routes to nanostructured
materials, their characterization, and the study of their physical properties.
Humboldt-Universität zu Berlin
Institut für Chemie
Brook-Taylor-Str. 2
12489 Berlin
nicola.pinna@hu-berlin.de

Abstract
In order to correlate the physical properties to the size, shape, crystallinity, etc. of
nanoobjects an accurate and detailed characterization has to be performed. Among the
available tools for the morphological, structural and chemical characterization of
nanostructures, electron microscopies are among the most commonly used.
In the first part of this lecture the transmission and scanning electron microscopes and the
basic operation modes are introduced together with related spectroscopic techniques (e.g.
EDX and EELS). In the second part, some peculiar examples, taken from the recent
literature, will be presented in order to illustrate how to correctly analyze and discuss
electron microscopy data, and how to avoid common pitfalls.
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 Photoelectron Spectroscopy: principle
characterization of sol-gel materials.

and

applications

to

the

Claire-Marie Pradier
Claire-Marie Pradier, Director of Research at the CNRS, is presently heading
the Laboratoire de Réactivité de Surface at the Pierre et Marie Curie
University (Paris VI).
She received her pHD in 1984 and started developing studies on the
reactivity of model metal surfaces in gas phase, combining surface science
techniques and gas phase reactors.
She spent three years (1992-1995) at the Royal institute of Technology of Stockholm as an
adjunct professor at the Surface Physics Department. Back to Paris VI University, She has
developed “biological surface science” studies, i.e. adsorption of peptides on metal and oxide
surfaces as well as surface functionalization for the control of their reactivity in biological
environment (biosensors, biocompatibility….). To do so, she applies surface science
characterization techniques from UHV (e.g. Photoelectron Spectroscopy, Surface Infrared with
polarization modulation, Electron Diffraction), to liquid phase conditions (e.g. Atomic Force
Microscopy, Quartz Cristal Microbalance, Surface plasmon resonance).
C.M. Pradier is presently President of the Scientific Council of the Chemistry Faculty of Paris VI
University.

Astract
Photoelectron Spectroscopy is a widely used chemical characterization technique, relying on the
measurement of the energy of electrons emitted from the upper layers of a material. It is thus a
chemical surface characterization technique which also informs on the electronic structure of an
element and thus on its chemical environment. Because implying electron detection, XPS must
be operated under vacuum; however new developments, mostly based on the use of XPS at a
synchrotron beamline, open the possibility to run XPS in the presence of a gas phase.
The principle of the technique will be recalled, together with the conditions of its use, its interest
and also limitations. Guidelines for spectral interpretation will be given, and exemplified by some
particular cases. Some new developments of the technique will also be presented.
Examples will be selected in order to show the interest of the XPS technique in its various
aspects:
1. Characterization of a polyoxometallate layer on gold by XPS, confirmed the intact form of the
macromolecules, their coverage and their likely binding mode, so crucial for their further use as
linkers for other molecules1.
2. XPS enabled to check the stoichiometry and water content of, for example, poly(vinyl alcohol)
(PVA)-modified sol-gel materials after elaboration of sol gel-derived biosensors2,
3.XPS was also used to check the chemical composition and hydratation level of TiO 2
nanopatterns formed on SiO2 surfaces3.
4. The synthesis of hybrid Zn-porphyrin TiO2 nanoparticles, was monitored by XPS ; a remarkable
binding mode of porphyrin with TiO2 was made clear by analysing the Zn electronic structure 4.
5. Mixed SiO2–TiO2 ceramic materials, prepared via sol-gel process have been characterized by
XPS. Spectral analysis enabled to distinguish between single O—Ti and O—Si bonds and
evidenced the presence of cross linking Si—O—Ti bonds, between SiO 2and TiO2 moieties, as well
as silica segregation phenomenon under certain conditions5.
This presentation aims at showing how XPS may provide a wide range of information, chemical
characterization, depth profiling, electronic structure, even imaging, on various types of solid
materials, powders, thin films or even hybrid material.
1

Bifunctional Polyoxometalates for planar gold surface nanostructuration, and protein immobilization
D. Mercier, S. Boujday, C. Annabi, R. Villanneau, C.-M. Pradier, and A. Proust, J. Phys. Chem. In press

2

Preparation and characterization of ureasey-encapsulated biosensors in poly(vinyl alcohol)-modified silica
sol-gel materials. Tsai HC, Doong RA., Biosens. Bioelectron., 2007, 23, 66-73
3

Interaction of Zn (II) porphyrin with TiO2 nanoparticles: From mechanism to synthesis of hybrid material
J. Spadavecchia, C. Methivier, J. Landoulsi, C.-M. Pradier, Submitted

4

A Chemical Solution Deposition Route To Nanopatterned Inorganic Material Surfaces. M. Kuemmel, J.
Allouche, L.Nicole, C.Boissière, C.Laberty, H.Amenitsch, C.Sanchez and D.Grosso, Chem. Mater.2007,19,3717-3725 3717
5

Thermal and Microchemical Characterisation of Sol-Gel SiO 2, TiO2 and xSiO2—(1—x)TiO2 Ceramic Materials
Ingo, G.; Riccucci, C.; Bultrini, G.; Dirè, S.; Chiozzini, G. J. Thermal Analysis and Calorimetry, 66, 1, 2001 , pp. 3746(10)
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 Thin film mechanical properties.
Géraud Dubois
Geraud Dubois obtained his B.Sc. in 1994 (organic chemistry) and M.Sc.
in 1995 (heterochemistry, polymers and catalysis), from the University of
Montpellier II. In 1999, he obtained his Ph.D. degree summa cum laude
from the same University. From 1999 to 2000, Dr. Dubois was a
postdoctoral fellow at the University of Burgundy, and in 2000, he moved
to the United States for a postdoctoral position in the group of Professor
Daniel Stack at Stanford University.
Dr. Dubois joined the IBM Research Division at the Almaden Research Center in California in
November 2002, where he is presently permanent research staff member and project leader for
the development and implementation of new spin-on low-k materials for 22 nm node technology
and beyond.
In 2009, Dr Dubois was appointed a Consulting Associate Professor in the department of
Materials Science and Engineering at Stanford University. He has also recently been elected to
the board of the International Sol-Gel Society.
His current research interests focus on the synthesis and characterization of porous silicate thinfilms with superior mechanical properties and the factors influencing hybrid organic-inorganic
thin-film fracture resistance.
IBM Almaden Research Center, 650 Harry Road K17/E1, San Jose CA 95120 6099, USA,
Department of Materials Science and Engineering
Stanford University.
gdubois@us.ibm.com

Abstract
Thin film materials have become technologically important in recent years, finding numerous
applications such as: microelectronic integrated circuits, magnetic information storage
systems, optical coatings, wear resistant coatings, corrosion resistant coatings…
Understanding and evaluating thin film mechanical properties is of tremendous importance
for the development of reliable devices. During this course, I will first introduce the key
properties that govern thin film mechanical properties (Cohesive and adhesive fracture
energy, stress and Young’s modulus). Then, I will describe the different techniques used to
measure these properties (Four point bend, double cantilever beam, wafer curvature, nanoindentation, surface acoustic wave spectroscopy…). Finally, I will present some examples of
sol-gel thin films and discuss their mechanical properties with regards to several
applications.
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 Advanced NMR techniques for nanomaterials.
Christian Bonhomme
Christian Bonhomme, 42 years old (born in Marseille, France). 1990 :
ENSCP, Paris. 1994: PhD under the supervision of Pr. J. Livage at the
Université Pierre et Marie Curie (UPMC), “Synthesis and Characterization
of Mercury Derived Gels”. 1994: Assistant Professor at UPMC,
Laboratoire de Chimie de la Matière Condensée de Paris, « NMR and sol
gel materials » group (headed by Dr. F. Babonneau). 2003: Full
Professor at UPMC. 2009-2011: invited Professor at the Warwick
University, Department of Physics, solid state NMR group.
Scientific topics: pictorial representation of NMR interactions, advanced solid sate NMR
techniques for hybrid materials, interfaces in bioinspired materials, ab initio calculations of NMR
parameters, high resolution for quadrupolar nuclei (DOR), NMR sensitivity: MACS, denoising of
signals, DNP. ~ 70 publications, 40 invited and international conferences.
Laboratoire de Chimie de la Matière Condensée de Paris,
CNRS, Université Pierre et Marie Curie. Collège de France,
11 Place Marcelin Berthelot, Bâtiment D. 75231, Paris, France.
christian.bonhomme@upmc.fr

Abstract
Solid state NMR can be considered as a toolbox for the fine characterization and description
of sol gel materials. The elements of this toolbox will be presented: high resolution in solid
state NMR for all spins (quadrupolar or not), multidimensional correlation experiments, 1H
solid state NMR, ab initio calculations of NMR parameters (Q, CSA, J), sensitivity in NMR.
The latest theoretical and instrumental developments will be highlighted. Many illustrations
in the field of hybrid materials, bioinspired materials, calcium phosphates, substituted
apatitic structures… will be proposed.
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Poster Presentations
on Tuesday 24 July, 18:30 - 20:00 at Campus Jussieu, Tour Zamansky, 24th floor, Paris 5e arrond.

 Fabrication and characterization of light trapping structure for thin-film solar cells.
Barbara Brudieu (CNRS/Saint-Gobain Recherche SGR; SVI / Ecole Polytechnique;
PMC), A. Le Bris (CNRS; SVI), F. Guillemot (SGR; PCRS), J. Teisseire (SGR; SVI), E.
Sondergard, E. Barthel (CNRS; SVI), T. Gacoin (Ecole Polytechnique; PMC), F. Sorin
(SGR; SVI)

 Infiltration of Luminescence Particles in Mesoporous Hosts.
Andrea Feinle, A. Sternig, I. Merschmann, S. Baumann, O. Diwald, N. Hüsing

 Use of sol-gel method for the production of metal corrosion protection coatings
based on Organic-Inorganic Hybdrid gels.

Rita B. Figueira, C. J. R. Silva, E. V. Pereira, M. M. Salta
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