














EPA Newsletter June 2007

NETWORK

DYNA - a network to promote ultrafast structural dynamics in physics,
chemistry, biology and material science

In May 2005, the DYNA programme was launched by the European Science Foundation
(ESF). DYNA is the acronym for “Ultrafast Structural Dynamics in Physics, Chemistry, Biology
and Material Science”. The main aim of this programme is to create a network of European
scientists working on ultrafast structural dynamics in different systems, and those who develop
the tools for such aims. These tools include ultrafast Infrared (IR), Raman and optical
spectroscopies, that are laboratory-based, and ultrafast electron and X-ray techniques (diffraction,
absorption), which rely on sources such as synchrotrons, laser-generated plasmas or high
harmonic generation. A special emphasis is given to novel ultrafast structural techniques, such
multidimensional vibrational and electronic spectroscopies, X-ray scattering and X-ray
absorption spectroscopy, and electron scattering and diffraction, with the aim to build up a
community of European scientists using these approaches.

The DYNA platform provides a synergetic environment with different scientific
communities, which all can bring new and emerging science and technology in the area of
structural dynamics: (i) the communities of condensed matter physics, material science,
chemistry and biology, (ii) the atomic and plasma physicists developing laser-based X-ray and
electron sources, (iii) the machine physicists developing tools at synchrotrons, and (iv) scientists
working in the area of multidimensional spectroscopies.

The programme supports schools, workshops and short-term lab visits to create and foster links
between the different research groups.

The DYNA program of the European Science Foundation, is meant to bring together scientists from different fields and facilitate
rapid exchange of ideas and knowledge in order to promote the field of ultrafast structural dynamics.
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Research context:
As the programme title already expresses, the scientific issues, which are tackled within the

DYNA network involve topics from physics, chemistry, biology, and material science, reaching
from investigations of coherent phonon propagation in semiconductors and ultrafast structural
phase transitions, to the isolation of transition states in chemical reaction and studies of the
dynamics, which underlie biological function and protein folding.

The time scale of atomic motion in matter is on the order of tens of femtoseconds (1 fsec =
10"° seconds) to a few picoseconds (1 psec = 10"? seconds). Capturing in “real-time” the
motion of atoms (or groups of atoms) in molecules, liquids, solids and proteins is possible with
modern femtosecond lasers delivering ultrashort optical pulses in the ultraviolet, visible and near-
infrared regions of the electromagnetic spectrum. They are successfully used to tackle issues in
chemistry, biology, condensed matter physics and material science, allowing an impressive
insight into the atomic and molecular mechanisms of light-induced physical processes, chemical
reactivity and biological function. However, optical spectroscopy is based on observables such as
energies and intensities of optical transitions, which can be inverted to complete structural
information in only a few rare cases. Whenever the system gains in complexity (e.g. large
molecules, condensed phases, crystals and solids, biological systems) the connection between the
optical spectroscopic observables and molecular or crystalline structure becomes impossible.
Therefore, a need for techniques that deliver information about both, structure and dynamics,
was already felt in the early days of ultrafast optical spectroscopy.

Ultrafast multidimensional IR, Raman, and optical spectroscopies (which are analogues of
NMR), and ultrafast techniques based on X-rays and electrons, are heralding the new dawn of
structural dynamics studies, as they offer unique capabilities to observe the actual atomic and
molecular constituents of a system undergoing a dynamical process.

To fully exploit the broad range of knowledge on ultrafast structural dynamics, we have to
combine it with a good understanding of how temporally short IR, optical and X-ray laser fields
interact with crystals, molecules and proteins. Here we face some very fascinating fundamental
physical issues, such as the visualization of electronic coherence and non-adiabatic effects on the
ensuing dynamics. Without deepened empirical and theoretical understanding of such effects, the
exciting field of light-induced structural dynamics is unlikely to prosper and we encounter a
remarkable opportunity to unite the tools and theories applied by physicists, chemists and
biophysicists to many-body systems, with the efforts of plasma, atomic and optical physicists
who have developed new tools (sources of ultrashort X-ray and electron pulses) that can be
applied to the study of structures. Furthermore, as is always the case, the technological drive is
strongly stimulated by the feedback and demands from the users' community (physicists,
chemists, biologists, material scientists). It should be stressed that many of these techniques are
not only ideal for structural dynamics, but can deliver extremely detailed information about
electronic structure as well.

Strengthening interdisciplinary interactions between different researchers and different
communities is therefore one of the prime goals of the DYNA network.
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The DYNA Programme :
The vitality of the field of ultrafast structural dynamics is witnessed by the increasing

number of research groups, especially in FEurope, active in time-resolved structural
investigations, and DYNA will help strengthen interactions between them. The ESF-DYNA
program addresses the further development of the techniques which, hopefully, will lead to
novel, advanced spectroscopic methods and to improved sources, detection systems and
excitation schemes.

Funded by member organisations from 12 European countries, the DYNA programme

encourages the organisation of schools and workshops, and short-term lab visits by providing
funds with a minimal bureaucratic procedure, since applications are treated as they come.
Within the framework of the network at least two summer schools and two workshops are
organized every year. Members of the participating countries are encouraged to suggest topics
for schools and workshops and the steering committee will make sure that all areas of the field
are covered.

Short-term visits (from several days up to max. three months) of both junior and senior
scientists to the laboratories of European collaborators are financed within the programme in
order to improve the contacts between the scientists of the network. Participation at the DYNA
program is open to every European scientist planning to perform relevant research in a laboratory
within one of the participating countries. Visits by a scientist from a participating country to a
non-participating country are also considered, provided they benefit the activity as a whole.
Application for funding of short-term visits can be made via the DYNA web page
(www.esf.org/dyna) at any time, ideally at least one month before the expected starting date of

the visit. There are two deadlines for submission of meeting and workshop applications: 1
October and 1 March, and a speedy evaluation is guaranteed.

The DYNA network also has a mailing distribution list (details at http://Isu.epfl.ch/dyna)
that can be used to announce meetings, openings, discuss technical and scientific questions, etc.

Anyone can subscribe, and the mailing is not limited to European scientists. Over 400
researchers regularly use the DYNA mailing list, and it is growing as a worldwide
communication platform for the community of ultrafast scientists.

In 2006, four meetings and eighteen short-term visits were funded by the DYNA
programme.

The most recent information about the DYNA programme can be found at the
programme’s web page www.esf.org/dyna.

Andreas Tortschanoff and Majed Chergui
Laboratoire de Spectroscopie Ultrarapide
Ecole Polytechnique Fédérale de Lausanne
CH-1015 Lausanne, Switzerland
Majed.Chergui@epfl.ch
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PUBLICATIONS

Photochemical and Photobiological Sciences:
Impact Factor for 2006

Dear Colleagues and Friends,

We are pleased to bring to your attention very good news about the Photochemical and
Photobiological Sciences [PPS] Impact Factor for 2006. It has increased to 2.416, a significant
improvement on last year. Thus PPS appears now to have the highest impact factor of those

journals competing to publish photochemical and photobiological papers.

We should like to thank deeply the past and present Editors-in-Chief, who together with the
Associate Editors, the RSC Staff and the Referees launched our journal, and have succeeded in

establishing the present high scientific level.

Thanks are also due to the many Authors who published their results in PPS and, we are
sure, will continue to do so in the future. To keep the journal level high, a plentiful supply of
good papers needs to be submitted to PPS, and we thus exhort EPA members to choose their own

journal for publishing their best results.

Yours

David Phillips
and Sandra Monti
Representatives of EPA on the Ownership Board of PPS
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PUBLICATIONS

Glossary of Terms used in Photochemistry
Dear fellow photochemists,

The third version of the Glossary of Terms used in Photochemistry (IUPAC
Recommendations 2006) is now printed: Pure Appl. Chem. 79, 293-465 (2007). Many colleagues
collaborated towards the completion of this Document and I deeply thank everyone for their
patience and efforts. In particular I would like to acknowledge the work of the members of the
Sub-Committee of Photochemistry of IUPAC. They looked several times at the Glossary with
great care and dedication. Whenever the collaboration of experts in one field or the other was
needed, I always found colleagues ready to collaborate. For me, it was a very rewarding and
learning experience.

In many cases long discussions and agreements were needed. We started the elaboration
of this document in June 2002. After submission to IUPAC in October 2005, 15 reviewers looked
at the document and sent their comments; 25 pages of comments were compiled and were
answered. As said in the Introduction to the Glossary, definitions come from and are used in
very different working areas, as every photochemist knows. Thus, in many cases it was
absolutely necessary to reach agreements. In addition, and especially with the terms related to
radiation units, we had to adjust ourselves to documents already agreed upon by scientific
communities in many Countries and published by International organizations.

This Glossary should also be very useful for Photobiologists. In fact, many
photobiologists collaborated in the discussions and elaborations for this document.

I do hope, that this Glossary will be useful and I am sure that it will be subjected to
modifications and expansions in the future, as long as Photochemistry keeps being an expanding
and lively science.

When adding the references to many terms in the Glossary (the previous versions only
had some general references) we tried to refer to the original literature (especially in the Name
terms) as well as to modern literature. Thus, there is also a historical flair in this document.

This is an example of a joint effort of the Photochemical Community, framed within the
IUPAC structures. I strongly encourage everyone to get engaged in the work of [UPAC and to
materialize projects that could be useful for our and also other communities using photochemical
concepts and tools.

At the moment I am the chairwoman of the Sub-Committee of Photochemistry of [UPAC,
housed in the Organic and Biomolecular Chemistry Division of IUPAC. In that Division, I am
the German representative. My 2 x 2-years terms as Titular Member are over and cannot be
renewed. In the near future, it would be important that younger interested colleagues take the
banner and keep these activities going. The Photochemical Societies should suggest a name to
replace me!!.

Please, refer to the Glossary whenever you use it. You may copy it and distribute it as
you wish, as long as you refer to the publication:
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“Glossary of Terms used in Photochemistry (IUPAC Recommendations 2006)”, Pure
Appl. Chem. 79, 293-465 (2007),

http://iupac.org/publications/pac/new/article?article_id=7903x0293

So, have fun with the Glossary.

April, 2007

Silvia Braslavsky

Max-Planck-Institut flr Bioanorganische Chemie
e-mail: braslavskys@mpi-muelheim.mpg.de
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PUBLICATIONS

Abstracts of Theses in Photochemistry
Vanga Raji Reddy
Modified AgCl Photoanodes for Water Oxidation and Water Splitting

PhD Thesis 2006

Working place: Department of Chemistry and Biochemistry,
University of Berne, Switzerland

Supervisors: Prof. Dr. G. Calzaferri, Dr. A. Currao

Green plants efficiently harvest sunlight and transform it into chemical energy. The aim of
the artificial photosynthesis is photo-assisted water splitting into oxygen and hydrogen. Artificial
photosynthesis represents a plentiful energy recourse (water, HO) which is converted into a
clean and storable fuel (hydrogen, H,) with sunlight.

Photoelectrolysis is the general term used to describe the light driven water splitting based
on semiconductors. In this thesis we have explored Silver chloride (AgCl) is semiconductor used
for water oxidation to O,. Silver Chloride electrodes photocatalytically oxidize water to O, under
suitable conditions. The photoactivity of AgCl extends from the UV into the visible light region
due to self-sensitization, caused by the formation of silver species during the photoreaction.

Water oxidation and water splitting experiments were carried out with two different setups.
AgCl photoanodes were tested for their photoactivity in a flow photo reactor system. A
semiconductor photoanode was combined with a single junction amorphous silicon solar cell
connected to a platinum cathode. Illumination of both, the AgCl photoanode and the amorphous
Si solar cell, led to photoelectrochemical water splitting into O, and Hs.

The main contribution of this thesis has been devoted to improving the photoactivity of the
AgCl Photocatalyst. AgCl photoanodes were modified with Au and Ag colloids. We observe that
small traces of Au colloids greatly influenced the photoelectrochemical properties of the AgCl
photoanodes. The substrate on which they prepared was varied by using zeolite A and zeolite L
as monolayers, and nanoporous Titanium dioxide (TiO,)

We observe that small traces of Au colloids greatly influnced the photoelectrochemical
properties of the agCl photoanode. Water oxidation and water splitting were improved by factors
of about 3 and 2 respectively, and the electrodes were more stable.

The purpose of using zeolite monolayers was to test if the zeolite would have an influence
on the photoelectrochemical activity of the AgCl photoanodes. We observed a higher
photoactivity when zeolite monolayers were used as a support. This is probably due to smaller
AgCl particles, resulting in a higher surface area of the photoanode. The increased photoactivity,
hovever seems not to be due to the confinement of AgCl cluster inside the cavities. The zeolite
acts as a buffer for silver ions, the concentration of which has an important influence.

Materials like TiO, nanotubes, mesoporous WO3 and Al,O; membranes can in principle
confine AgCl particles. Porous oxides also help to increase the active surface of the AgCl
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photocatalyst. Water oxidation and water splitting experiments were carried out with unmodified
TiO, nanotubes and with TiO, nanotubes modified with AgCl. With both layers we observe
comparable results, in water oxidation and water splitting experiments. The modification with
AgCl neither helped to extend the photoactivity of the photoanode to the visible nor did it
influence the activity of the TiO, nanotubes. A possible reason could be that the conductivity
between the TiO;, nanotubes and AgCl particles on the layer is not sufficient to allow reoxidation
of the reduced silver species, which are produced upon illumination of the AgCl.

The performance and the understanding of the photoanodes for water oxidation were

improved during this thesis. The results show that considerable further enhancement is to be
expected because the currently limiting factors are of more technical than of principle nature.
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INVITATION

5t European Meeting on
Solar Chemistry and Environmental Application, SPEA 5

_.%Jf- 5° European Meeting on SOLAR CHEMISTRY AND +
“%1 PHOTOCATALYSIS: ENVIRONMENTAL APPLICATIONS B

{Palarmn October 4™ — 8% 2008)

Dear Colleague,

We are pleased to Inform you that the 5™ European Meeting on
Solar Chemistry and Environmental Application, SPEA 5, will be
held In Palermo, Italy, on October 4™ — 8 2008,

More Informatlon at the following Internet address will be
provided In the next future: htip:/speas.altervista.org, You are
kindly Invited to participate.

As soon as possible (presumably within summer 2007) we'll
communicate, In the weh site above clted, all the Information
about fees, accommodation and deadline for submisslon of

abstracts and papers.

Best regards

L. Palmisano, chalrman

V. Augugllaro, co-chalrman.
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INVITATION

Summer School Photochemistry, May 31 -June 4,
2008, Maastricht, The Netherlands.

Early Announcement

The Holland Research of Molecular Chemistry (in collaboration with the
University of Miinster, Germany) organizes a summer school in Photochemistry,
primarily aimed at PhD students active in the field of photochemistry or a related
subject. Approximately six lecturers will address topics such as Solar Energy
Conversion, Single Molecule Spectroscopy, Photoactive proteins, Photochemical
Reactions, and Photonics for Medicine. Lectures and tutorials will be organized,
and the participants are encouraged to present their own work on a poster. The

location will be Castle Vaeshartelt: http://www.vaeshartelt.nl/

There will be a maximum of 80 participants.
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UPCOMING MEETINGS

2007-2008
[0 Faraday Discussion 137: The Spectroscopy and Dynamics of Microparticles

July 24, 2007 Bristol, United Kingdom
Website : http://www.rsc.org/ConferencesAndEvents/RSCConferences/FD137/

[0 Gordon Research Conference on Photochemistry

July 8-13, 2007 Smithfield, USA
Website : http://www.grc.org/programs.aspx?vear=2007 &program=photochm

0 6th International Conference on Tunable Diode Laser Spectroscopy

July 9-13, 2007 Reims, France
Website : http://tdls.conncoll.edu/

0 Second International Conference on Semiconductor Photochemistry

July 23-25, 2007 Aberdeen, United Kingdom

Website : www.rgu.ac.uk/cree/sp-2

0 XIV™ International Congress on Photosynthesis

July 23-27, 2007 Glasgow, Scotland
Website : http://www.sebiology.org/Meetings/pageview.asp?S=2&mid=84

O 11 Iberian Course on Photochemistry (11 Jornadas Ibericas de Fotoquimica,
8th Spanish Photochemistry Congress and 9th Portuguese National Meeting
on Photochemistry)

July 23-27, 2007 Faro, Portugal
Website : http://www.ualg.pt/jifotog2/
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1 XXV International Conference on Photonic, Electronic and Atomic
Collisions

July 25-31, 2006 Freiburg, Germany
Website : http://www.mpi-hd.mpg.de/ICPEAC2007/index.php

1 XX International Conference on Photochemistry

July 29 - August 3, 2007 Cologne, Germany
Website : http://www.icp2007.net/

112" Congress of the European Society for Photobiology (ESP 2007
CONGRESS)

September 1-6, 2007 Bath, United Kingdom
Website : http://www.esp-photobiology.it/congresses/conference2007.html

"] European Conference on the Spectroscopy of Biological Molecules

September 1-6, 2007 Bobigny, France
Website : http://www.ecsbm.eu/

1 The Photons, Atoms and Qubits Conference 2007 (PAQQ7)

September 2-5, 2007 London, United Kingdom
Website : http://pagconf.org/index.php

117th European Symposium on Polymer Spectroscopy

September 9-12, 2007 Leibnitz, Autriche
Website : http://www.felmi-zfe.tugraz.at/ESOPS17.html

) Summer School: 'Frontiers in Photochemistry’

September 9—13, 2007 Villars-sur-Ollon, Switzerland
Website : http://photochemistry.unige.ch/
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) Euro-Mediterranean Symposium on Laser-Induced Breakdown
Spectroscopy (EMSLIBS 2007)

September 10-13, 2007 Paris, France
Website : http://www.emslibs.com/

1 1SOP-07, Internaltional Symposium on Photochromism

October 7-10, 2007 Vancouver, Canada
Website : http://www.isop07.org/

] 1st North American Symposium on Laser Induced Breakdown Spectroscopy

October 8-10, 2007 New-Orleans, USA

Website : http://www.icet.msstate.edu/naslibs2007

1 7th ICTPPO, International Conference on Tetrapyrrole Photoreceptors in
Photosynthetic Organisms

December 9-14, 2007 Kyoto, Japan
Website : http://park.itc.u-tokyo.ac.jp/masuda_lab/7th ICTPPO/index.html

'116th Ultrafast Phenomena Conference

June 9-13, 2008 Stresa (Maggiore Lake), Italy

Website : http://www.ultraphenomena.org.

11 XXI1 TUPAC Symposium on Photochemistry

July 28-August 01, 2008 Goteborg, Sweeden
Website : http://photoscience.la.asu.edu/Goteborg2008/

0 5t European Meeting on Solar Chemistry and Environmental Application,
SPEA 5

October 0408, 2008 Palermo, Italy
Website : http://spea5.altervista.org/
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