














SCIENCE (OCETHER 21

The magazine of the SOLEIL Synchrotron _N°18 september 2009

As part of the 26™ annual Heritage Days
celebration, SOLEIL opens its doors to the public on
19 September. The programme includes tours of the
synchrotron and scientific activities on the theme of
ancient materials. SOLEIL is developing new
research and instrumentation projects to respond to
the needs of scientific communities in such fields as
archaeology, palaeontology, conservation and
climates of the past. SOLEIL is a heritage open to all.

’1‘5 OUT_REACH
@ Smences Essonne

SEIE EE‘E ciences Essonne is a loose
2S5 network of research centres,
popular culture organisations,

ﬁ artists, scientists, legal entities and

private individuals. Created in the
Essonne in 2007, the association
@) ‘ already includes more than twenty
AsiBignez rove essss | 8, . members, including SOLEIL, and
den nctrrs de I oulture s = s :
T i 1ts.n.etw0rk has grown beyond its
a1 lsuitiFrance original territory to cover the entire
"'; : Ile-de-France region.
! The networking dynamic set up by

the association helps make initiatives

EUROPE
Young people
and science

n order to encourage young Europeans to become
I involved in scientific reflection, debate and
careers, several non-profit groups and institutions
have joined together to form the YPSSI platform
(YOUNG PEOPLE AND SCIENCE IN SOCIETY
ISSUES). SOLEIL is participating in the scientific

possible which individual members would probably not have
thought of on their own or had the resources to sponsor. It
aims to create a community of competence around new
initiatives or an existing initiative of one of its members. This
dynamic also aims to recruit new competencies out of a
desire to encourage the intermingling and mutual
stimulation of its target audiences. Institutes, laboratories, “
youth clubs, businesses, non-profit associations, researchers

iﬂi‘,ii?:éi‘t‘fi;sup%’f‘;iﬂ&iﬁi‘;‘féi‘fa‘ifélﬁiéc?iiﬁgz‘iel“"‘e Bringing science within
ventson the Sactay con RSN ryone’s reach and
contcr@scioncesessomne.f ouraging scientific
Favolrs-socleteGacientpol. ations are

portant motivations
y scientific
mitment.
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Sandrine Schlutig,

The number of students
scientist on MARS beamline.

committee of this platform known as the G38 and
chaired by Lionel Larqué, a board member of the
Sciences Citoyennes foundation.

> For more information http://www.ypssi.eu

teachers that have visite
SOLEIL over the last six
years as part of the daily|
tours open to the public.
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Fourth SOLEIL users' Meeting

FOR THE 4™ SOLEIL USERS’
MEETING, held on January 21 and
22, 2009 at Ecole Polytechnique

in Palaiseau, 310 participants

from 9 countries attended plenary
sessions, a poster session and
parallel round-table sessions
dedicated to SOLEIL scientific
communities.

Discussions focused on 2008
scientific highlights of the
beamlines and on the future
synchrotron multidisciplinarity
research (see: www.synchrotron-
soleil.fr/Workshops/2009/SUM09/).
The management of SOLEIL showed
how the performances and stability
of the light source improved over
the last year: the electron beam
position stability is now fine-tuned

by fast orbit feedback in the range
of a few microns over 8 hours in
horizontal and vertical planes;

the beam availability reached
95.7% in 2008; new operation
modes for time-resolved
experiments have been set up.
Concerning the last call for
proposals, it can be noticed that
25% of the applications came
from non-French laboratories.
Rendez-vous on the 20-21 January
2010 for the next Users’ Meeting.

For this fourth session,

two satellite workshops were
simultaneously organized just
before the Users’ Meeting
(see below).

BioOrbit: Coupling Methods
for Exploring Structures of Increasing
Complexity, from Molecules to Tissues

THE LIFE SCIENCES
COMMUNITY OF SOLEIL held
a meeting designed to
explore the possibilities of
coupling measurement
fechniques in order to obtain
a broader understanding of
biological systems.
Biophysical measurements
can be used to observe living
systems at resolutions varying
from the macroscopic
(fissues, cells) to the atomic.
Recently, researchers have
been keen fo take these
measurements fowards an
understanding of biological
function, and the complex
inferactions and by-play
between the molecules,
organelles, cells and tissues
that make up living
organisms; hence the need
of researchers in the domain
of life sciences to be able to
exploit many fechniques

of measurement and
characterization in which it is
almost impossible to become
completely expert, while
correctly synthesizing and

linking information between
these approaches.
Synchrotron centers form
natural points for
coalescence of teams
studying complex systems,
as they offer a number of
complementary
measurement techniques
that can be employed in this
context (such as SRCD, X-ray
diffraction from crystals and
solutfions, and soft X-ray,

UV and Infra-Red imaging).
The BioOrbit meeting brought
together 104 attendees and
12 speakers drawn from an
international community.

It was the first “life sciences
satellite” to the main Users’
Meeting to be held at SOLEIL,
and reflects the high level of
priority given by SOLEIL and
the high level of interest
expressed by SOLEIL users to
complementary approaches.

Contact:
andrew.thompson@synchrotron-soleil.fr
see Synchrotron Radiation News
(2009), 22, 3, p34-36.

XRMS09 Workshop

THE “X-RAY SPECTROSCOPY OF MAGNETIC SOLIDS”
meetings have proved a fruitful forum for informal discussion
of recent results and future projects of synchrotron-radiation-
based research on magnetism. The 2009 edition fook place
in SOLEIL.
The workshop aftracted an audience of about 90 registered
participants from 10 different countries.
The meeting consisted of five sessions focusing on specific
scientific aspects and experimental fechniques, which were
intfroduced by 10 invited speakers. The first session was
dedicated to imaging of magnetic nanostructures.
The second one started out with a talk about Xray magnetic
linear dichroism effects, followed by a presentation on
calculations combining local spin density approximation
(LSDA) and dynamical mean field theory (DMFT), which yields
a powerful fool for the tfreatment of correlation effects in solids.
On the second day, the workshop started out with the
discussion of ultrafast magnetization dynamics and switching
phenomena, and was followed by a session dedicated to
complex materials.
In the afternoon, speakers focused on XMCD as a powerful
ool for the investigation of the memory of magnetic
molecules, and recent achievements and developments
in X-ray transmission microscopy for the study of
nanomagnetism. The workshop program ended by turning
back to X-ray photoemission electron microscopy (PEEM)
and the application of this fechnique for the investigation
of domain wall motions in nanostructured materials.
The next workshop of the XRMS series will take place in 2010
at the site of the UK's new synchrotron radiation source
DIAMOND.

Contact:
nicolas.jaouen@synchrotron-soleil.fr
see Synchrotron Radiation News (2009), 22, 3, p36.



A well-attended colloguium on A Beamline
for Ancient Materials at SOLEIL, 6™ and 7" May 2009

THE EUROPEAN 'ANCIENT
MATERIALS’ PLATFORM, IPANEMA,
will support users in the fields

of archaeology, palaeontology,
conservation, and
palaeoenvironments. It will contribute
o the development of new analyfical
methodologies for these areas. In this
context, the specification for a new
synchrotron beamline, PUMA,

is currently being drawn up. This
beamline will be optimised to satisfy
the needs of these disciplines by
allowing them to study a statistically
representative body of samples and
by giving top priority to the imaging
of complex and heterogeneous
systems. It will allow SOLEIL to double
the beam time available to ancient
materials projects. Wider access will
encourage the cross-pollination

of ideas between different fields

of study.

On 6™ and 7™ May, recent
developments in the use of the
synchrotron for the study of ancient
materials were described in some
highly notable presentations by lan
Fairchild (University of Birmingham,
UK), Marine Cotte (C2RMF, Paris),
Philippe Janvier (MNHN, Paris), Paul

Tafforeau (ESRF, Grenoble), and
Philippe Dillmann (IRAMAT, Saclay).
The discussions, moderated by
Jean-Pierre Cuif (Univ. Paris-Sud) and
Amélie Vialet (IPH, Paris), provided
a cross-topic forum for the IPANEMA
work groups to present their
recommendations to the audience.
Much of the discussion focused

on the parameters to reach for both
experimental branches of PUMA:
one is dedicated fo hard x-ray
microtomography, and the other

is devoted to hard x-ray spectro-
microscopy with a resolution of a few
micrometers. Under the watchful
eye of the experts from SOLEIL,

ESRF (Grenoble), SLS (Switzerland)
and the user laboratories, the
approaches to be adopted were
specified and confirmed, allowing
the SOLEIL teams to carry out the
optical and beamline installation
calculations.

The high number of participants
registered for the two days—120
scientists from France and all over
Europe—testifies fo the interest
generated by the new platform.
The high proportion of participants
from the ‘ancient materials’ field

Participation by topic

" Conservation/™istory of tec hinology

@ Palaeontology/Comparative morphaology
Archeology/Archeomaetry

@ Palasoenvironments

@ Analytical methods

(71%) and the balance between

disciplines were consistent with

the overall specification process

of IPANEMA.

On 151 July 2009, SOLEIL's

Administrative Council approved the

start of construction of the IPANEMA

platform. Next rendezvous in

September to launch the project.
Contact:

loic.bertrand@synchrotron-soleil.fr

Scientific Workshops ot Saint-Aubin

In the context of the
collaborative set-up
between the large-scale
instruments of the Saclay
campus, the Leon Brillouin
Laboratory (LLB) and SOLEIL
have organised, since the
beginning of 2005, thematic
workshops, around the use
of large-scale instruments
in the different areas of
physics. On the 12" and

13* March 2009, 120
participants took part in the
7' edition, covering the
study of ions, molecules and
molecular assemblies in
interfacial and/or confined
situations: nanosystems.

As well as X-ray and neutron
scattering studies, this

workshop covered the latest
developments in nanosystems
by widening the programme
to other techniques of
(infrared and Raman)
vibrational spectroscopy to
modelling and theoretical
developments. The combined
use of these different
approaches has led, over the

last ten years, to an
understanding of the
relationship between
confinement, composition
and alteration, and thus

a clearer understanding

of confined systems.

During five sessions, the main
areas where these techniques
have brought recent

results were discussed:
confining matrices; soft
matter; liquids and solutions
at interfaces; nanostructures;
confinement and fransport
in living matter. Particular
attention was given fo
applying the exceptional
properties of these systems
o fields as diverse as the
environment (with for example

involvement in the storage
of radioactive waste), energy
(notably the study of elements
involved in rechargeable
accumulator systems, such as
fuel cells) and biotechnology
(e.g. the use of nanovectors
for the delivery of active
constituents of drugs).
Scale effects, conferring
new chemical properties
on nano-objects, but also
manufacturing processes
needed for these nano-
objects or the modelling of
reactions in which they are
involved, are all aspects that
were covered by this seventh
conference.

Contact:
valerie.briois@synchrotron-soleil.fr



24 SOLEIL SCIENCE AND SOCIETY

The magazine of the SOLEIL Synchrotron _N°18 september 2009

Less waste Tomornrow
thanks 1o green
chemistry

Plastics, detergents, solvents, adhesives: present
everywhere in our daily lives, these all originate from
petrochemicals. Numerous, waste products are
produced during their manufacture and their destruction
engenders CO, emissions. Finding alternative primary
materials and using catalysts to guide chemical
reactions are ways of minimizing the negative effects.

atalysts have dualroles: on the one
hand they are capable of promot-
ing chemical reactions, on the
other, they can orientate thisreac-
tion towards a particular product.
Such actions fit in well with green
chemistry prerogatives: avoiding
intermediate steps, developing more
gentle reaction conditions and in par-
ticular orientating reactions towards
end products, thereby avoiding undesir-
able intermediaries.

This approach has been used by the
Heterogeneous Catalysis group at Lille
University to directly convert gaseous
methanol, one of the simplest chemicals
emitted by the biomass, into dime-
thoxymethane, a solvent with properties
close to those of acetone, widely used in
the chemical industry.

The standard reaction generates chemi-
cal waste and requires rather extreme
reaction conditions. To find an alterna-
tive, the Lille group has studied several

SAXO

catalysts: aluminium powders or tita-
nium oxides on which alayer ofrhenium
oxide hasbeen deposited (active phase),
whose properties - notably degree of
oxidation- evolve over the course of the
reaction.

On the SAMBA beamline, X-ray absorp-
tion spectroscopy, set up in Quick-
EXAFS mode, has recently made it pos-
sible to study the degree of oxidation
and the local structure of rhenium, in
real time, during the chemical reaction
in which the rhenium atoms are partici-
pating. Working like this, in operando,
is a powerful tool for acquiring greater
understanding of how catalysts work
and improve their performances. This
is a first step towards the production of
solvents using plant sources.

Contacts:
Elise.Berrier@univ-lillel.fr
valerie.briois@synchrotron-soleil.fr

A three-year SAXO brings First phase:
project, funded together research development
by the French groups from Paris, of reaction

National Research

absorption spectroscopy
(EXAFS) in operando.

Lille, Grenoble and
Agency (ANR), aimed at the SAMBA and ODE
studying catalysts by X-ray =~ beamlines at SOLEIL.

cells dedicated to in
operando studies (under
temperature and gas) of
catalysts - installation of
gas distribution and mass
spectrometer to analyse
reaction products on
SAMBA and ODE.

elrassope d'Abs orpli aa X pouf

‘Etupge 0o erandode catalyseurs

Reaction cell for in operando studies.
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