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WhAT iS your h-iNDEx?

>>> EDiToriAL

A

while ago I was invited to be a member of an important international committee which had to make an even more important decision: the selection of
a physicist for a responsible leading position out of a group of nominated personalities. The members of the selection group were all senior males as is the well
established practice for such crucial occasions. One of the members was, however,
a young physicist. He had his laptop with him. While the other committee members discussed and evaluated the different qualities and merits of the candidates
under consideration and matching them to the requirement profile, the young
member of the committee engaged himself in a dialogue with his PC.
The smooth and steady progress of the deliberations of the selection committee
was suddenly interrupted when the young colleague looked up from his PC and
contributed to the debate of the others with the objection: “wow – this guy has an
H-index of 57”. The discussion instantly stopped so that the elderly committee
members could be illuminated of the importance of the H-index and the implications for the search process on the committee’s agenda. As all the nominees were
personally known to the committee members and as the H-indices already processed
by the young colleague showed an intriguingly wide spread, he was encouraged to
finish his search and to look up the H-indices also for the rest of the candidates. As
there was no need for further discussion at this stage of an obviously rather asymmetric information level, the other members decided to interrupt for coffee break.
The rest is quickly told - the 57-H-index made it.
This story tells us – and I think the reader has had similar experiences – how effective
a selection process can be when it is based on these moments of publication and citation
distributions. By the way, the story I told happened about 2 years ago. The 57-H-index
candidate turned out as excellent selection. The committee has been praised for its work.
Nowadays, the H-index is part of a CV and does not have to be looked up by
specialists. The numbers of citations of the papers on the candidate’s publication list are
generally added in brackets. CVs and publication lists demand continuous attention - who
wants to miss an H-index upgrade? The H-index figures are not the end of the technical
and mechanical categorisation of scientists and their published work. The profile of her
or his publication activities over the years is accessible as well as the histogram of the
citations. These diagrams clearly mark the moment when a successful scientist was discovered by his system and promoted to administrative work. Even deeper analysis provides the impact factor of the journals where the candidate has published or – a further
level deeper – shows the impact factors of the journals where the candidate was referenced.
Such studies do not only apply to individuals but they are extended to research
teams, faculties, institutes and societies. The number of citations can in such cases
be divided by the number of faculty members or the amount of third-party funds
and interesting and telling figures for comparisons can be elaborated. The conclusions from such analyses are the belief that the capability to contribute to a research
field can be made transparent. Also the degree of cooperation is assessed according
to the numbers of national or international co-author institutions. At the end, the
impact of a scientist or a scientific institution can be analysed to see if it is limited
to a specific area or whether there is recognition even beyond the field.
I am afraid that the real attractiveness of bibliometric studies is that everyone can
draw conclusions and judgements that are capable of discriminating a higher figure from
a smaller one. I doubt however the capacity of these studies of disclosing creativity and
whether they are well adapted to science charged to discover or produce something new.
As judgement is often followed by punishment I am also afraid that the “ritualisation of
evaluation processes” (Christine Schwarz: www.boell.de/alt/downloads/stw/schwarz_
evaluation.pdf) might compromise the mission concept of science – to find the truth. ■
friedrich wagner,
President of the EPS
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PrESiDENTS M. DuCLoy AND M.C.E. huBEr
My 40 years of ePs
Martial ducloy (France),
President of the EPS 2001-2003

My first contact with the European Physical Society was a very early, but indirect
one, when I was young “Docteur de
Troisième Cycle”, starting a “Thèse d’Etat”
at Ecole Normale Supérieure, in the
“Laboratoire de Spectroscopie Hertzienne” under the direction of Alfred
Kastler and Jean Brossel. At the end of
1968 - beginning of 1969, Jean Brossel,
then President of the French Physical Society (SFP), toured his lab to recruit new
members for SFP. It was necessary to
make SFP stronger in view of its insertion inside the newly created EPS. Nothing has actually changed since then…
Thus, as a student member of SFP, I attended the 1st EPS congress in Florence,
in April 1969. I have to confess that I
spent as much time visiting Florence as
attending the sessions organised in the
historical “Palazzo Vecchio”.
A second, closer, contact with EPS
came later when I was elected as a member - and subsequently Chair (1995-8) of the Board of the Quantum Electronics and Optics Division (QEOD). One
of the main objectives of the QEOD
Board at that time was to create a European Conference which should be a
major, world-recognized, meeting in the
4 • volume 39 • number 6

field of Lasers and Optics. This has been
realised in collaboration with American
learned Societies (OSA, IEEE) – which
were both collaborators and competitors
in this matter – and led to the successful
launch of the CLEO®/Europe - EQEC
conference series in 1994 (CLEO: Conference on Lasers and Electro-Optics).
The need for the QEOD division to get
full control over this conference series
led EPS to set up a dedicated conference
services department a few years later.
Another major decision of QEOD,
started with my predecessor Jürgen
Mlynek, was to establish a “Quantum
Electronics” prize. The first awardee was
Claude Cohen-Tannoudji in 1996. It
was a perfect choice to start with: he received the Nobel Prize in physics the
following year.
My two-year mandate as EPS President (2001-3) occurred at a time of fast
change in European science. The implementation of the European Research
Area, launched in 2000 by Philippe
Busquin, EU Commissioner for Research, was creating a new frame and setting a new impetus for scientific
research. Physical sciences strongly
needed to be present in front of fastgrowing disciplines like biology, computer science, information science and
technology… The response clearly had
to be brought at two levels: first to
demonstrate again the continuing importance of physics as a basic discipline
(in quantum physics, condensed matter,
particle physics, cosmology, etc.) with its
many scientific and technological applications; secondly, to pinpoint the central
role of physics among all other experimental disciplines (biophysics, medical
sciences) as well as the emerging ones
(information science, environmental sciences, etc.). However all these points
have to be recalled and exemplified at
large, towards all types of public, young
people, policy-makers, etc. For that purpose, I proposed to EPS to pursue this
objective by initiating and organising a
“World Year of Physics” in 2005, for the

>>> 40yEArS oF EPS

100th anniversary of the Albert Einstein’s
“annus mirabilis”. The challenge to
physics being universal, the response
needed to be world-wide. I successfully
obtained the agreement and support of
IUPAP, UNESCO and UN General Assembly in fine. One should add that this
initiative was supported by the European Commission with a 2.1 M€ contract. The result was that the impetus to
physics outreach in 2005 was outstanding, mobilising thousands of physicists
around the world. The huge success of
this world year of physics has been such
that many scientific disciplines have followed the path paved in 2005: 2007
and 2008 were the international geophysical years (heliophysical year and
year of planet earth); 2009 will be the
international year of astronomy (400th
anniversary of Galileo’s first use of his
lunette to observe the sky and planets),
and 2011 could be the international
year of chemistry.
A second response to the scientific
challenges appearing in the early 21st
century was to better occupy those
newly emerging fields in which physics
has to play an important role, and to
make room for them inside EPS. During my mandate, two new divisions
were proposed to the EPS Council
(2002): the “Physics in Life Sciences”
division, which underwent a very fast
growth soon after its creation, and the
Division of Environmental Physics.
Also an action committee on the place
of Women in Physics has been set up at
the same time. I very recently realised,
by reading the reminiscences of Jacques
Friedel, EPS President, 1982-4, (EPN
39/2, page 11) that the creation of the
“Physics in Life Sciences” division was
the second, this time successful, attempt 20 years after a first untransformed try of setting up a Division of
Biophysics. With those new divisions and maybe a few more to come (an attempt to create a Nanophysics Division
in 2001-3 has been unsuccessful) -, EPS
was better equipped to face those new
europhysicsnews
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challenges and tackle the reorganisation
of scientific research taking place in Europe. My feeling is that EPS, in its 40’s,
should keep evolving to adapt to new
frontier research.
By looking back at the history of the
European Physical Society during its still
young life, one should underline the fast
adaptation of EPS to a changing world:
e.g., by associating from the start more
countries than those constituting the
Common Market in 1968; by transcending political differences with the presence

of many East European physics societies
in the early years, which made the EPS
immediately reactive when the iron curtain broke down and the Soviet Union
split into independent countries. EPS
must be able to respond to the emerging
socio-economical challenges in the 21st
century. One of the main objectives of
EPS should be to attract more and more
young scientists into physics, and get
them more proactive inside the whole
EPS organisation. This is clearly a keypoint for the future of EPS. ■

 M. ducloy with the general director of the
unesCo, k. Matsuura

My years for ePs:
PresidenCy and Beyond

several of them. Although I had participated as Division Chair in several EPS
Council meetings, I hadn’t realised that
there was a four-year ‘curriculum’ progressing through one year as Vice-President (or
President elect), two years as President, and
again one year as Vice-President (or immediate Past President). What I entered into
light-heartedly became one of the most interesting and satisfying periods in my life.
The time span of my ‘curriculum’ coincided with the World Year of Physics 2005
(WYP2005) that had been initiated by my
predecessor Martial Ducloy, the inauguration of the new building for the EPS Secretariat in Mulhouse, the adoption of a new
EPS Constitution, and in our participation
in the preparations of the European Research Council (ERC). There were also
many visits – with talks – of national and
regional physics conferences in Europe and
overseas. Having been recently retired from
my employment with the European Space
Agency, I could spend sufficient time on
EPS matters, and as I was living not too far
away from Mulhouse, I tried to visit there

about once a fortnight. Thus I got to know
David Lee and the other EPS staff members very well and they were made aware
that I cared about their work for EPS.
A major task was the organisation of
EPS13, the 13th General Conference. I had
participated in several earlier EPS General
Conferences and had realised that it was becoming more and more difficult to attract
young physicists to general physics conferences. As EPS13 was scheduled for 2005, the
centenary of Albert Einstein’s annus mirabilis,
the choice for the location was almost a
foregone conclusion: it was to be Bern. The
conference was called ‘Beyond Einstein —
Physics for the 21st Century’, and consisted of
three parallel meetings dealing with today’s
status of the topics of Einstein’s three most
important 1905 papers. The titles of the
three parallel conferences were:
I. Photons, Lasers and Quantum
Statistics
II. Relativity, Matter and Cosmology (with
ESA, ESO and CERN)
III. Brownian Motion, Complex Systems
and Physics in Biology


Martin C.e. Huber (Switzerland),
President of the EPS, 2003-2005

When Maurice Jacob asked me whether I
would stand for election as Vice-President
of EPS, I agreed without much deliberation, because I thought that there would be

europhysicsnews
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In this way, EPS13 actually consisted of
three topical conferences that, moreover,
involved all EPS Divisions. There was hope
that we could attract and give the floor to
young physicists for presentations. This
hope was fulfilled in part only, because it
seems that many physicists prefer to go to
narrowly focussed topical conferences,
which usually are series and often are held
every year, possibly even at the same time
and at the same place. General physics conferences, which also permit to hear talks by
speakers from fields different from one’s
own, are apparently less in demand – at
least in the western part of Europe. Nevertheless EPS13 was an impressive meeting.
In addition, participants could also visit the
locally organised celebrations of the centenary of the annus mirabilis. This included
an exhibition of note on Einstein’s life and
work, public discourses and a ‘Festakt’ with
the President of the Swiss Confederation,
Samuel Schmid, Nobel Laureate Murray
Gell-Man and other dignitaries as speakers.
It was notable during my presidency that
EPS became more and more in demand by
‘Brussels’. Indeed, whenever European matters in physics were concerned, ‘Brussels’
didn’t call London, Paris or Berlin, but directed their enquiries toward Mulhouse.
One of the most consequential queries concerned the ERC. The Executive Committee

supported the creation of such a body and
this led to EPS strongly participating in the
effort leading to the creation of the ERC.
EPS acted here in the framework of the Initiative for Science in Europe (ISE), a loose
association of European learned societies
from the fields of humanities and social sciences as well as natural sciences. It was an
extremely rewarding experience to live
through the preparations, which were
strongly supported by the prominent science policy leader José Mariano Gago.
The launch of WYP2005 in France was
celebrated in Mulhouse together with the
inauguration of the new building for the
EPS Secretariat. On this occasion a talk in
French on ‘photons et atomes’ had been organised in collaboration with the Université de Haute Alsace, on whose ‘Campus
Universitaire’ the EPS Secretariat is located.
This lecture by Nobel Laureate Claude
Cohen-Tannoudji attracted about 600 students from schools in and around Mulhouse as well as from the University.
We have since established a series of such
lectures, on the one hand to strengthen the
relations between EPS and the Université
de Haute Alsace, and on the other hand to
offer insight into interesting aspects of
physics for young people in the Haute Alsace – and hopefully to attract some of them
to the field of physics. Eminent speakers

 the university of Bern welcomed the participants in ePs13. this building did already exist, when
albert einstein gave lectures at the university of Bern as a ‘Privatdozent’.
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have presented topics that are attractive for
a young audience such as ‘Les épreuves du big
bang’, 'anti-matière – ange ou démon', 'variabilité du rayonnement solaire et son influence
sur le climat de notre planète' and ‘la construction des grands monuments de l’Egypte
Ancienne: point de vue scientifique’. In the
subsequent lecture in November 2008,
Christophe Salomon discussed ‘la mesure
du temps’ and in spring 2009 we will be able
to welcome Nobel Laureate Albert Fert as a
further speaker in the series.
Another interesting and enjoyable development started at a preparatory meeting
for the World Year of Physics in Montreal
in 2004. There I met the Secretary General
of the Chinese Physical Society (CPS),
Enge Wang, who invited me to visit some
of the best physics institutes in China, and
to speak at the first General Physics Conference of the CPS in Wuhan in September 2005. Given the enormous rise of
China’s physics community, this conference
will in a short time become an important
annual event on the international scene. So,
I concluded that an exchange programme
between EPS and CPS would be highly
beneficial. In 2006 we signed an agreement
for the exchange of speakers between CPS
and EPS. During the current year, this led
to EPS President Friedrich Wagner speaking in China on ‘The Path to Iter’; conversely a member of the Council of CPS,
Academician Hesheng Chen, gave a special
EPS-CPS lecture on ‘Prospects of Particle
Physics in China’ at CERN on the eve of
the 40th anniversary of EPS. CERN was
chosen, because it had been the cradle of
EPS, and we marked this by a joint EPSCERN Press Conference on 26 September,
the day EPS had been founded in 1968.
I have been asked to further pursue some
EPS-related matters; for example to represent EPS on the Board of the Europhysics
Letters Association, where we now are taking
steps to make EPL, a general letters journal,
into a real competitor of the currently dominating American sister publication PRL.
My regular reports to the EPS Executive
Committee on the development of EPL give
me the opportunity to follow from close-by
how EPS is gaining strength, and how it is
blossoming under the guidance of my successors, Ove Poulsen and Friedrich Wagner.
And so I wish much success to their successor as of spring 2009, to Maciej Kolwas! ■
europhysicsnews
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>>> CoNFErENCE rEPorT

T

he Third International Symposium
"Atomic Cluster Collisions: structure
and dynamics from the nuclear to the
Meso-Bio-Nano scale" (ISACC 2008) was
held on 3-7 June 2008 in St Petersburg,
Russia. It was organized by the A.F. Ioffe
Physical-Technical Institute, St. Petersburg
State University, St. Petersburg State Polytechnical University, A.I. Herzen State
University, and Frankfurt Institute for Advanced Studies, and had three co-chairs:
Prof. Dr. A.V. Solov’yov (Frankfurt Institute for Advances Studies, Germany), Prof.
Dr. V.K. Ivanov (St. Petersburg State Polytechnical University, Russia) and Prof. Dr.
A.K. Belyaev (A. I. Herzen State University, Russia). The venue of the ISACC 2008
was the Saint Petersburg Scientific Center
of the Russian Academy of Sciences, which
is located in the heart of St Petersburg, near
the St. Petersburg State University and the
Hermitage Museum. In this place the Russian Academy of Sciences was founded in
the 18th Century.
ISACC started as an international symposium on atomic cluster collisions in St.
Petersburg, Russia in 2003. The second
ISACC was held at the Gesellschaft für
Schwerionenforschung (GSI), Darmstadt,
Germany in 2007. ISACC 2008 promoted significantly the growth and exchange of scientific information on the
structure and properties of nuclear, atomic,
molecular, biological and complex cluster
systems studied primarily by means of
photonic, electronic, heavy particle and
atomic collisions. In the symposium, particular attention was devoted to dynamical phenomena, many-body effects taking
place in clusters, nanostructures, molecular
and biological systems, which include
problems of fusion and fission, fragmentation, collective electron excitations, phase
transitions and many more. Both experimental and theoretical aspects of cluster
physics uniquely placed between nuclear
physics on one side and atomic, molecular
and solid state physics on the other were
the subject of the symposium.
The Symposium brought together more
than 100 leading scientists in the field of
atomic cluster physics from around the
world. Special emphasis of the Symposium
europhysicsnews

 a group of the isaCC 2008 participants at the monument to Mikhail lomonosov. June 5, 2008,
st Petersburg, russia.

was devoted to the new methods of investigation of the structure and properties of
atomic clusters; the collective excitations in
photo-absorption and photo-ionization
processes of atomic clusters; phase transitions, fission and fusion dynamics of clusters; cluster dynamics in the laser field;
resonance processes in electron and ion cluster collisions; the processes of cluster deposition on a surface as well as of cluster
collisions on a surface; clustering phenomena at nuclear and subnuclear scales; structure and dynamics of biomolecules;
collision processes involving biomolecules.
The aim of the Symposium was to present
the most recent achievements in all these
fields of cluster science. The scientific programme offered 45 invited talks presented
at 15 sessions. Over 35 posters were presented at the poster sessions.
The ISACC 2008 Organizing Committee decided to split the EPS invited speaker
grant among two participants. One half of
the grant was awarded to Dr. Julius Jellinek
(Argonne National Laboratory, USA) for his
work on “Atomic-level analysis of response
properties of finite systems” and the other
half was awarded to Dr. Eugene Surdutovich
(Oakland University, USA) for his research
on “An inclusive approach to estimation

of DNA damage due to incident ions”.
With this support the grant winners were
able to take part at the Symposium and
present in St. Petersburg their exciting scientific achievements. A special EPS prize
for the best poster presented at the poster
session by a Ph.D. student was planned.
The selection of the best poster was based
on the results of anonymous voting. Prof.
Franco Gianturco (University of Rome "La
Sapienza", Italy) counted the votes with
the assistance of Dr. Andrey Lyalin and Dr.
Ilia Solov'yov (FIAS, Germany). As two
posters got an equal number of votes it was
decided to split the prize in two parts. The
prize was awarded to Ms. Adilah Hussien
(FIAS, Germany) for her poster on phase
transition of fullerenes, and Mr. Emmanuel Maurat (IPCMS, France) for the
poster on the ultrafast demagnetization induced by femtosecond laser pulses.
The 4th ISACC will take place in July 14
– 18, 2009 in Ann Arbor, Michigan, USA.
Contacts: Prof. Dr. Andrey V. Solov’yov
and Prof. Dr. Eugene Surdutovich, e-mail:
isacc2009@fias.uni-frankfurt.de. ■
a. lyalin and a.V. solov’yov,
Frankfurt Institute for Advanced Studies,
Goethe-University, Frankfurt am Main, Germany
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ThE 58Th LiNDAu MEETiNg oF NoBEL LAurEATES
AS SEEN By A PhD STuDENT >>> CoNFErENCE rEPorT

T

hank you, EPS, for the grant, which
allowed me to attend the 2008 edition of the Nobel laureate meeting in Lindau. This meeting was scientifically very
interesting as the scope of lectures covered
almost all domains in physics. As one of
the young researchers that I met there
beautifully said: ‘the topics ranged from the
electron to the Universe’. And the subjects
were presented by the best specialists
in the world.
Being a condensed matter physicist I
was particularly interested in lectures
given by i) Peter Grünberg who told us
about the Giant Magnetoresistance effect and some other phenomena related
to magnetic structure, ii) Ivar Giaever
speaking about his discovery of superconducting tunnelling and iii) Klaus
von Klitzing who spoke about recent
studies in the growing field of research
in electronics based on carbon nanotubes and graphene.
During the presentation of William
Daniel Phillips, which was more oriented
towards atomic physics, I learned about a
way to approach solid state physics by
placing cold atoms into periodic lattices
created by lasers and in that way to mimic
the behaviour of electrons in crystals.
That was something really new for me.
I appreciated the organisers recognition of the general tendency in which a
substantial part of research in physics has
turned towards biology and related
fields. Johann Deisenhofer, Robert
Huber and Harmut Michel (who shared
the 1988 Nobel Prize in Chemistry) gave
lectures on the determination of the
structure of a protein involved in the
photosynthesis process.
I also learned that Ivar Giaever and
Donald A. Glaser, Nobel laureates for the
discoveries of superconducting tunnelling
and bubble chamber, respectively, have
recently turned their scientific interests
towards biology. Professor Glaser made a
very interesting presentation concerning
noises produced by our brains. It was
fascinating to see how original natural
solutions can be: while in technology the
8 • volume 39 • number 6

goal is often to reduce the noise, nature
sometimes uses the noise to make it work
better. I particularly liked the entertaining way in which such a complex topic
was presented with spectacular examples
of visual illusions.
But the most important aspect of this
meeting, in my opinion, was its human
dimension. The laureates transmitted to
us not only scientific knowledge but also
a part of their experience and passion.
During the afternoon discussions I liked
listening to laureates when they were discussing such various subjects as research,
employment in science, politics, personal life, etc. I found that many of these
people are modest despite the great distinction they have received. I also appreciated how patient they were, often
surrounded by young researchers, some
to discuss with them, some to get their
autographs or to make a group photo
with them, and under such stress the
laureates stayed nice with us.
I also enjoyed the possibility to meet
young researchers from other countries
and scientific fields. The fact that all
of them underwent a selection based on

scientific criteria created a very motivating atmosphere where it was possible to
have interesting discussions, everyone
sharing the same passion for science.
From a personal point of view I appreciated the beautiful location, Lake
Konstanz , of the meeting. The organisers also included some entertaining
activities such as a concert at the City
Theatre, a traditional Bavarian get-together and a boat trip in the end. These
informal activities supported networking between researchers and created a
friendly atmosphere.
To conclude I wish to say that the
meeting in Lindau was the most exciting
and motivating of all the meetings I ever
attended. I will remember it for many
years to come and it will be a source of
inspiration for my future career. I want to
thank Nobel laureates for having devoted
a part of their time to us, the organisers
for having created the concept of such an
outstanding meeting, and the EPS for
giving me the chance to participate. ■
Mikhail Mamatkulov,
Univ. de Haute Alsace, Mulhouse, France

 P. grünberg, nobel laureate in Physics 2007 (left) and Mikhail Mamatkulov
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2009 EPS gEro ThoMAS PrizE

T

he Gero Thomas Commemorative
Medal was created in 2000 to honour the memory of G. Thomas, who was
the Secretary General of the EPS from
1973 to 1997 and played an essential role
in the growth and the development of the
Society. The Commemorative Medal is
awarded to individuals for their outstanding service to the Society.
The G. Thomas Memorial Medal has
been awarded in 2002 to E.W.A Lingeman
(NL) and in 2005 to J.L. Lewis (UK). This
year's recipient was nuclear physicist, Prof.
Dr. George Morrison from the University
of Birmingham (UK). The Laudation by
the EPS President and the Reply by the recipient can be read in Europhysics News,
Vol. 39, No. 4 (2008) p. 12.
The EPS Executive Committee decided in its Meeting of 13/14 June 2008
in Skopje (MK) to award the EPS G.
Thomas Medal on an annual basis.
The Thomas Medal Selection Committee calls for Nomination of the 2009
G. Thomas Prize.

Prize selection rules
1. The Prize is given once a year
2. The Prize shall consist of a Commemorative Medal
3. The Prize shall be awarded to one (or
more) individual(s)
4. The Prize shall be awarded without restrictions of nationality, sex, race or religion

5. The Medal may not be awarded to any
person currently member or having
been member of the Executive Committee in the past three years
6. Candidatures are submitted by nominators (Member Societies, Divisions,
Interdivisional Groups, Associate
Members or Individual Members) as
detailed below
7. Only individuals whose achievements
in physics research, industry or education and with substantial service to the
Society over a number of years in a variety of roles are eligible for the Prize.

he Nuclear Physics Board of the
EPS calls for nominations of the
2009 IBA-Europhysics prize. The award
will be made to one or several individuals
for outstanding contributions to Applied
Nuclear Science and Nuclear Methods
and Nuclear Researches in Medicine.
The Board would welcome proposals
that represent the breadth and strength of
Applied Nuclear Science and Nuclear
Methods in Medicine in Europe.
A filled nomination form, a brief
CV of the nominee(s) and a list of major
europhysicsnews

8. Nominations shall be reviewed by a
Prize Selection Committee appointed
by the EPS Executive Committee. The
Committee shall consider each of the
eligible nominations.
9. The final recommendation shall be
submitted for ratification to the EPS
Executive Committee.

submission of nominations
To complete the nomination, the nominator is asked to provide the following
documents:
1. The references of the nominee (Name,
first name, full postal address, e-mail
address, phone and fax numbers)
2. A suggested citation (maximum 250
characters)
3. Nominee's academic and professional
background, and professional honours
4. Three supporters statements
All proposals will be treated in confidence; Although they will be acknowledged
there will be no further communication.
Nominations should be sent to:
G. Thomas Prize Selection Committee
Chair: Prof. H. Ferdinande,
Universiteit Gent, Proeftuinstraat 86
BE-9000 Gent, Belgium
E-mail: hendrik.ferdinande@ugent.be
The deadline for submission of
proposals is 15 January 2009. ■

 Prof. dr. george Morrison

iBA-EuroPhySiCS PrizE 2009
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>>> CALL For NoMiNATioN (EPS NuCLEAr PhySiCS BoArD)

publications should accompany nominations. Letters of support from authorities
in the field, which outline the importance
of the work, would also be helpful.
Nominations will be treated in confidence and although they will be acknowledged there will be no further
communication. Nominations should be
sent to:
Selection Committee IBA Prize
Chair: Prof. G. Viesti,
Dipartimento di Fisica „Galileo Galilei“
Università di Padova

Via Marzolo 8, I-35131 Padova, Italy
Phone/Fax: +32 049-8277124
E-mail: viesti@pd.infn.it or giuseppe.viesti@unipd.it
For nomination forms and more detailed
information see:
• Web site of the Nuclear Physics Division: http://ific.uv.es/epsnpb/
• Web site of EPS: www.eps.org (EPS
Prizes, IBA-Europhysics Prize)
The deadline for submission of
proposals is 15 January 2009. ■
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ThE 100Th BirThDAy oF LEV LANDAu

L

ev Davidovich Landau is one of the
most versatile and influential theoretical
physicists of the 20th century. He was born
on 22 January 1908 in Baku, a capital of
Azerbaijan, at the time part of the Russian
Empire. His parents were educated people.
His father was an engineer in the oil fields of
the Caspian Sea, his mother a medical doctor, taking care of the family. As a child he
has shown an unusual fascination with
mathematics, but was also fond of Russian
poetry, Lermontov in particular. He went
quickly through the schooling system and
readily entered University of Baku at the age
of 14 to study physics and mathematics,
and in parallel chemistry. Expectedly this
was met with some suspicion from the fellow students until they realized that the
young boy was competent enough to provide them with assistance in their studies.
After two years he followed his sister to continue his studies in Leningrad, at that time
the most developed center for physics in the
Soviet Union. At the age of 19 he got the
diploma of physicist and already had his
first published paper - On the theory of
spectra of diatomic molecules, Zeitschrift fűr
Physik 40, 621 (1926).
He continued to work at the University
in Leningrad until 1929, when a scholarship from the Peoples Commissar for
Education (equivalent to Minister of Education) enabled him to go abroad on an 18
months visit to Berlin, Göttingen, Leipzig,
Copenhagen, Cambridge and Zurich where
he met many of the most prominent physicists of that period: Born, Heisenberg, Bohr,
Dirac, Pauli. The longest stay was in
Copenhagen where a relationship with
Bohr developed whom Landau considered
as his teacher ever since. The seminars at
Bohr’s Institute and those organized by
Yakov Frenkel’ in Leningrad completed the
education of Landau. Together with Gamov
he proposed to establish in Leningrad an
Institute of theoretical physics on the model
of the Institute in Copenhagen, but the idea
did not get support.
For five years (1932-37) Landau was in
Kharkov, affiliated to the Ukrainian Physical and Technical Institute (UFTI). UFTI
was established in 1928 and its core of talented young physicists came mostly from
Leningrad. The director of UFTI and dean
10 • volume 39 • number 6

of the Physical and Mechanical Faculty was
I. V. Obreimov, who offered Landau the
leadership position of the theoretical section
with full freedom of action. In 1934, without formal defense of a thesis he is awarded
a degree of Doctor of physical and mathematical sciences and next year, at 27, he becomes a full professor. Here he starts with
his educational activities which extend far
beyond the walls of his new Institute. According to the reminiscences of two students of Kharkov University, Y. Feinberg
and B. Verkin, who later became members
of the Ukrainian Academy of Sciences, after

 Conversation between two nobel laureates,

Murray gell-Mann and l. d. landau (on the right)
at a conference held in Moscow in 1956.

a few lectures at the beginning of semester
in 1935 given by the dean of the Faculty,
professor A. V. Zhelehovskiy, he introduced to the students a young man who
would replace him and would continue
with lectures in General Physics. At first
the students were surprised by the unusual
exposition of the material, but became
convinced later that they had been lucky
to be exposed to such an outstanding set
of lectures. They were not so appreciative
of Landau’s way of examination. Even less
so was the administration. Landau was
summoned to the rector, a few words were
exchanged which lead to a treat of firing.
Colleagues, however, showed solidarity with
Landau and refused to continue teaching.
The ‘strikers’ were invited to Kiev where
they had a meeting with the entire Ukrainian government. But Landau decided to
leave anyway. During his stay in Kharkov
three large conferences were organized and
many physicists from abroad paid visits,
Niels Bohr, Victor Weisskopf, Paul Dirac,
Waller, Rosenfeld and others.

>>> hiSTory

His next step was Moscow and the Institute of Physics Problems headed by Kapitza.
After one year, in the spring of 1938 Landau was arrested. He spent one year in
prison and was released after the interventions to the highest authorities by Kapitza
who insisted that only Landau was able to
explain his experiments with liquid helium.
He has written 115 scientific papers,
about half of them as coauthor. The publications appeared at an average rate of little
over three papers per year. His most productive year was 1937 with 10 publications.
Only in 1952 and 1953 he did not publish
anything when he was involved in the project of the Soviet nuclear weapon.
The largest portion of his publications is
connected to condensed matter and includes
a development of a theory of phase transitions
of second order, with extensions to the theory
of superconductivity (with V. L. Ginzburg),
theory of superfluidity, diamagnetism of electrons, theory of quantum liquids and plasma
oscillations, properties of metals. Other fields
that he addressed are cosmic rays, quantum
electrodynamics, properties of nuclear matter, non-conservation of parity in beta decays.
The list is not exhaustive.
In parallel to his scientific work Landau envisaged a large project of an encyclopedic
course of theoretical physics. The course includes ten volumes of approximately 5000
pages coauthored with E. M. Lifshits, the last
three being written by Lifshits, Berestetskiy
and Pitaevskiy. They were translated into
many languages and made an influence
throughout the world. Closely related to this
fundamental treatise is the creation of the Landau school of theoretical physics. He envisaged
a system of examinations known as Landau
minimum which included 2 exams in mathematics and 7 exams in different branches of
theoretical physics. During 25 years, the exams
have been passed by 43 physicists and the very
first (1933-35) to succeed were A. S. Kompaneets, E. M. Lifshits, A. I. Akhiezer, I. Y.
Pomeranchuk and L. Tisza.
Landau received many recognitions,
among them the highest awards in his
homeland. He was member of the Academies of the Soviet Union, United States,
Netherlands, Denmark and Fellow of the
Royal Society in London. The 1962
Nobel prize was awarded to Landau “for
europhysicsnews
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his pioneering theories of condensed matter, especially liquid helium”.
His character had a strong note of sharpness, both toward more junior and senior people. Such exchanges caused his move to and
from Kharkov, although in the second case
other considerations could have played a role.
At the door of his office in Kharkov below his
name, he himself had posted a warning “Be
careful, he is biting”. But what characterized
him most was perhaps his ability for work
and his efficiency. He was married to Kora
Dobryantseva and they had one son, Igor.
In January 1962 on the way from
Moscow to Dubna, after a collision Landau
was close to death.The efforts of medical staff
and many others succeeded to keep him
alive. It is difficult to describe in a few words
all the efforts of doctors, physicists and others from the entire world providing help for
Landau. Pilots delivered medicaments on the
tarmacs of the airports to be brought quickly to the hospital, special equipment was
constructed, specialists from other countries

were consulted, physicists organized shifts on
duty for continuous and quick communications. It was a rare display of unity in the
world at a time when it was highly divided.
Landau recovered from the catastrophe although not entirely to be able to continue
with his research. He died on 1 April 1968.
To commemorate the 100th anniversary
of Landau, the Russian Academy of Sciences
had a scientific session of its Physics Department (22-23 Jan. 2008). The Academy
hosted a Memorial Meeting (19-20 June
2008) and the Landau Institute for Theoretical Physics organized the L.D. Landau Memorial Conference (22-26 June 2008), both
with strong participation of invited speakers
from outside Russia. Two conferences dedicated to Landau were organized in Kharkov,
one around the theme of Problems of Solid
State Physics (11-13 Dec. 2007) and one
with memorial lectures, scientific reports and
reports of young scientists (15-16 Jan. 2008).
The Ukrainian national bank issued a coin
of two grivna to commemorate the scientist.

g. F. BASSANi (1929-2008)

G

iuseppe Franco Bassani, a chief
founder of the modern Italian condensed-matter theory school, died in Pisa
on September 25, 2008. Born in 1929 in
Milan, Bassani received his training in the
early 1950s at the University of Pavia, under
the influence of the theoretical school of
Piero Caldirola. He then worked in the US,
at the University of Illinois at UrbanaChampaign, where he regarded himself a
student of Frederick Seitz, and later at Argonne National Laboratories. Of this early
period are his seminal contributions that
helped create and establish modern electronic theory of solids based on pseudopotentials and explain the connections
between electronic structure and optical
properties, especially of semiconductors.
Upon his return to Italy in 1963, he conducted and encouraged vigorous research,
raised students, and established lively condensed matter theory groups at the Universities of Messina, Pisa, Rome (La Sapienza),
and finally at Pisa's prestigious Scuola
europhysicsnews

At the beginning of his scientific career, when quantum mechanics was born,
Landau had the feeling that he was born
too late when the most significant discoveries had already been established.
Knowing his achievements perhaps one
could wonder whether he was not born
too early and what would have been his
contributions to the vast knowledge of
modern science.
Among several biographies of Landau, the
work of his niece Maya Bessarab, which had
several editions, holds a prominent place.
The first 1971 edition begins with a citation
from a letter of Landau to Maya: “It is most
important to do everything with enthusiasm,
it embellishes life enormously”. ■
V. Peschansky 1 and V. urumov 2
B. Verkin Institute for Low Temperature
Physics and Engineering, Ukrainian National
Academy of Sciences, Kharkov, Ukraine
2
Institute of Physics, Saints Cyril and
Methodius University, Skopje, Macedonia
1

>>> oBiTuAry

Normale Superiore – an institution which
he eventually directed from 1996 to 1999.
Theory groups in Trieste, at the International Centre for Theoretical Physics, at the
University, and at the International School for
Advanced Studies owe a great deal to his influence, as does the group at the Ecole Polytechnique Federale of Lausanne. A staunch
believer and supporter of Italian and European
physics in all its manifestations, he also served
as President of the Condensed Matter Division of the European Physical Society (EPS)
from 1984 to 1992 and President of the Italian Physical Society from 1999 to 2007.
His contributions include among many
other themes the theory of color centres in
ionic crystals, the theory of excitons, the
electronic structure and optical properties of
layered compounds, and the theory of nonlinear optical properties.
A member of Italy's Accademia Nazionale
dei Lincei and a Fellow of the American
Physical Society and of the Institute of
Physics of the U.K., Bassani received

important recognitions and awards, including the Somaini Prize, the Italgas Prize, the
Italian Presidential Gold Medal for Science
and Culture. Giuseppe-Franco Bassani was
elected Fellow of the EPS at the Council
meeting in Mulhouse in March 2008 ‘for his
fundamental contributions to the theory of the
electronic states of solids and to the explanations
of their optical properties’.
A teacher, mentor and colleague of great
rigor, vigour and principles coupled with an extremely warm human tract, Bassani was much
respected in the community and beloved by
his numerous students, now spread around
various institutions in Europe and abroad. ■
erio tosatti, SISSA, ICTP, and Democritos
National Simulation Center, Trieste, Italy
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Study of the internal structure of the proton using Virtual Compton Scattering
A property of paramount importance in the
investigation of the nucleon structure is its
"polarizability", a measure of how stiffly the nucleon responds to external electric and magnetic
fields by rearranging its internal constituents.

 world measurements of two structure functions,
giving an almost direct image of the electric (upper
plot) and magnetic (lower plot) polarizabilities of
the proton as a function of the distance scale.

The most direct method of determining
such polarizabilities is real Compton scattering, the direct scattering of a photon from
the nucleon. As with the nucleon electromagnetic distributions, the formalism to
describe the polarizabilities can be extended
to probe differing distance scales, using the
technique of virtual Compton scattering.
This provides stringent tests of calculations
that link the effective low-energy description
of nucleons to Quantum chromodynamics
(QCD) the theory of strong interactions.
Furthermore, spin polarizabilities can also be
explored using spin degrees of freedom of a
polarized virtual photon beam and polarized
nucleon target.
In a recent experiment, a new measurement of the virtual Compton scattering
cross section was performed at the MAMI
accelerator using the standard setup of the
A1 collaboration at a photon four-momentum transfer Q 2 = 0.33 (GeV/c)2. The results of this experiment set a new stage of

precision and confirm the non-trivial behaviour of the response of the nucleon as the
probe distance scale is varied from a fraction
of the nucleon size to its full size. Collectively, the results from different laboratories
indicate that the nucleon’s paramagnetic (or
intrinsic) and diamagnetic (or induced) polarizabilities are of the same order of magnitude (in absolute value). As a result, the total
magnetic polarizability of the proton is
smaller than its electric polarizability. Clearly,
this experiment calls for future precision
measurements at low Q2 setting a benchmark test for further theoretical advances,
and enables the unraveling, for example, of
the nucleon pion cloud structure. ■
the a1 Collaboration
(P. Janssens et al., 38 authors),
‘A new measurement of the structure
functions PLL − PTT/ε and PLT in Virtual
Compton Scattering at Q2 = 0.33 (GeV/c)2’,
Eur. Phys. J. A 37, 1 (2008)

imaging of laser induced ultrasound with a spiral phase contrast method
Spiral phase contrast, a novel phase contrast technique developed for light microscopy [Fürhapter et al., Opt. Express 13,
689 (2005)], can also be applied to image
the pressure gradients of sound waves in a
liquid. This was demonstrated for sound
waves in the MHz regime with pressure
amplitudes of about 2 kPa, i.e. for acoustic
parameters that are similar to those of
medical diagnostic sonography systems.

Since the method gives rise to isotropic contrast enhancement, it is possible to record
an image of the entire pressure distribution
around an object with only one single shot
from a nanosecond laser system. A possible
application might arise in high-speed photoacoustic tomography of objects immersed in a liquid, which are excited by a
different pulsed laser to emit an acoustic
wave. The spiral-phase-filtered image of

the laser-induced ultrasound wave can be
post-processed to reveal information about
hidden structures inside the sample, even if
it is optically diffuse. ■
P. Bader, M. Zangerl, s. Bernet and
M. ritsch-Marte, ‘Imaging of laser
induced ultrasound with a spiral
phase contrast method’, J. Opt. A:
Pure Appl. Opt. 10, 085308 (2008)

 setup of the spiral-filter all-optical ultrasound

detection system. an ultrasonic wave in the MHz
regime is generated photoacoustically by chopping
laser pulses of 10 µs duration, which illuminate an
impedance-matched optical absorber in the water
tank that converts light to sound (lower part of figure). the emerging ultrasonic wave is imaged from
the side: a nanosecond laser pulse crosses the tank at
a distance of 1.5 cm behind the ultrasound-emitting
layer and then travels through a spiral phase fourier
filtering arrangement towards a CCd camera. the
phase profile of the spiral phase filter and a picture
of the actual phase element are shown above. some
images of the pressure wave taken at different delay
times after excitation are displayed on the right.
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optical response of rb and Cs nano-particles in porous silica
Adsorption, desorption and nanoparticle
formation processes are of great importance
in the study of surface interactions. The
possibility to understand and to modify the
underlying mechanisms has a remarkable
impact on fundamental physics as well as
on technological applications. Indeed, the
ability to control the adsorption/desorption
and nucleation rates opens the way for the
fabrication of nano-structured surface layers and nano-particle arrays.
We studied the influence of optical radiation on adsorption/desorption and cluster growth of Rb and Cs alkali metals
confined at the nano-scale. Atomic layers
and quasi-spherical nano-particles are
formed in a nano-porous glass template by
vapour diffusion in the dark. As light hits
the porous matrix, the equilibrium inside
the nano-pores between nano-particles,
atomic layers and vapor phase, is suddenly
shifted. In fact light, depending on its frequency and intensity, detaches atoms either

from clusters or atomic layers. A small part
of the desorbed atoms diffuses out of the
porous sample, while the others, trapped in
the glass matrix, re-condense on the pore

 dragon’s picture recorded on porous glass

loaded with rb. the sample region exposed to
light becomes blue due to the increase of the
number of rb nano-particles with respect to
the equilibrium condition in the dark.

walls, forming either nano-particles or layers. Therefore light moves atoms from layers to clusters and vice versa. The shift
direction is clearly visible as particle formation induces a deep bluish coloration of the
porous sample (Fig.).
Furthermore, we found that the nanoparticles formed in the dark, as well as the
ones grown by light, are almost identical in
size and shape. Therefore light increases or
decreases the number of nano-particles
dispersed in the porous sample without
substantially affecting their structural properties. This result provides clear evidence
that the confinement geometry imposes
tight conditions on the equilibrium configuration of the existing clusters. ■
a. Burchianti, a. Bogi, C. Marinelli, C.
Maibohm, e. Mariotti, s. sanguinetti and
l. Moi, ‘Optical characterization and
manipulation of alkali metal nanoparticles in
porous silica’, Eur. Phys. J. D 49, 201 (2008)

imaging frictional stresses
One of the main origins of complexity in
the study of friction comes from the roughness of the contacting surfaces. When
macroscopic bodies are pressed together,
contact only occurs at localized spots between surface asperities. Friction thus involves the shearing of a myriad of
micro-contacts, which are distributed over
length scales ranging from micrometers
down to nanometers. Although widely debated, the way in which these micro-contacts
locally dissipate energy remains obscure.

As a prerequisite, one should know how
frictional stresses are distributed within the
highly heterogeneous stress and strain field
of macroscopic contact interfaces. Unfortunately, most experiments only rely on
measurements of friction force and of its
dependence on load and velocity, which are
averaged quantities of local frictional properties. We recently proposed a method to
measure local friction of rubbers with a
contact imaging approach. Silicon rubber
substrates marked beneath their surface by
 friction
between a
marked silicone
rubber and a glass
sphere. deconvolution of the
measured surface
displacement field
provides the distribution of shear
stress within the
frictional contact.

europhysicsnews

a coloured pattern were prepared in order
to measure the displacement field induced
by the steady state friction of a glass sphere.
As reported in European Journal of Physics
E, the de-convolution of this displacement
field provides a spatially resolved measurement of the actual shear stress distribution
at the contact interface. The results showed
that the simple hypothesis based on the actual contact area and a constant shear stress
(often utilised in rough contact models)
cannot account for the observed shear stress
distribution. Much work remains to be
done, but one of the promises of this
method is the possibility of investigating
local friction between patterned surfaces
with well controlled topography at the micrometer length scale. ■
a. Chateauminois and C. fretigny,
‘Local friction at a sliding interface between
an elastomer and a rigid spherical probe’,
Eur. Phys. J. E 27, 221 (2008)
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An atom "laser" is a coherent beam of
atoms which exhibits properties similar to
that of a regular photon laser. In particular it constitutes a source of atoms orders
of magnitude brighter than thermal atom
beams that could be used to improve atom
interferometers or to realize atom holography devices, with, for instance, nanolithography purposes. For most of its
applications the control of the external degrees of freedom of the propagating beam
is crucial. A simple way to realize this control is to use the dipole force resulting
from an intense and red-detuned laser
beam: atoms are attracted toward the region of high intensities, and are thus confined along the two directions of space
perpendicular to the beam while they can
almost freely propagate along the beam. In
this configuration, the average excitation
number of the transverse modes of the
guided beam gives the quality of the atom
laser. Indeed this quantity sets a limit
on how well the transverse phase can be

engineered: the less excited, the better the
control. The work reported by A. Couvert
and co-workers has recently demonstrated
a new scheme of producing such an optically guided atom laser relying on the progressive spilling of atoms from an optically
trapped Bose-Einstein condensate using a
magnetic force (see figure). The resulting
atomic beam was measured to have an average excitation number of the transverse
modes as low as 0.6, from which the authors deduce, using a thermodynamical

model, that almost 70% of the atoms are
in the ground state of the transverse confinement. This result shows that, with this
new scheme, it is possible to produce atom
lasers in the quasi-monomode regime. ■
a. Couvert, M. Jeppesen, t. kawalec,
g. reinaudi, r. Mathevet and
d. guéry-odelin, ‘A quasi-monomode
guided atom laser from an
all-optical Bose-Einstein condensate’,
EPL 83, 50001 (2008)

A fitter code for deep Virtual Compton Scattering and generalized parton distributions
The Generalized Parton Distributions
(GPDs) have recently emerged as a powerful tool to study the space and momentum distributions of quarks inside the
nucleons; they could offer the first ever access to the orbital motion of quarks. The
GPDs depend on several variables and are,

in various ways, related to experimental
information. Dedicated experiments are
gathering and will gather data, which, for
the first time, will allow an extraction of
the GPDs. Such an effort requires best-fit
procedures, co-ordination among various
groups, and, above all, a clearly defined

The European Physical Society will organise the 2nd European Topical Meeting
on Nanophotonics and Metamaterials (NANOMETA 2009) that will be held in:

seefeld ski resort, tirol, austria, during 5 - 8 January, 2009
The conference aims to bring together the international nanophotonics and
Metamaterials research communities. The technical programme will include invited
and selected contributed papers in the areas of:
• Photonic and microwave meta-materials
• Near-field optics
• Plasmonics and nano-photonics

• Optical super-resolution
• Transformation optics
• Nano-bio-photonics

On line paper submission deadline: wednesday 15 october 2008
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Quasi-monomode guided atom laser

fitting procedure to be followed. This is
exactly what the paper offers. ■
M. guidal,
‘A fitter code for Deep Virtual Compton
Scattering and Generalized Parton
Distributions’, Eur. Phys. J A 37, 319 (2008)

Plenary speakers
Harry Atwater • USA
Michael Berry • UK
Christian Colliex • France
David Smith • USA
Xiang Zhang • USA
Breakthrough speakers
Steven Anlage • USA
Tobias Kippenberg • Germany
Misha Lukin • USA
Victor Prinz • Russia
a list of invited speakers is available on line.
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Nano-scale superconductivity in amorphous W-based deposits
Applying a developing technique to study
novel systems commonly leads to great
expectations. These expectations induce
in researchers a very strong tendency to
use the new technique as fast as possible
in the most intriguing, complex, and
original problems. For example, in the
High temperature superconductors (such
as the copper oxides or the novel FeAsbased systems) new techniques such as
Scanning Tunneling Microscopy (STM)

or Angular Resolved Photoemission Spectroscopy (ARPES) have led to hot and intense debates. These techniques have the
drawback that they are surface sensitive,
and do not necessarily reflect the properties that are actually being debated,
namely those of bulk High Tc superconductivity. So it seems reasonable to first
answer the question: What do results
look like in a superconductor where the
physics is well known? This question has
been overlooked for
more than two
decades in the case
of STM applied to
superconductivity.
Certainly, this is surprising, and one
could even argue
that it is not the way
to set the pace in
Physics. Unfortunately, STM cannot
 the images show the abrikosov vortex lattice of the w-based nanodeposit
under magnetic field of 1 t as observed with stM.
be applied to all

systems and to find a true reference superconductor has been a major task. In a
recent work, researchers in Spain have
found a W-based amorphous superconductor nano-deposited with focused-ionbeam (FIB), which very closely follows
well-known s-wave Bardeen Cooper
Schrieffer theory. STM results in other
superconductors may now be looked
upon with more confidence. Moreover,
the full potential of the STM and FIB
techniques can be used to answer new
questions. For example, to what extent
can the vortex lattice (shown in the panels below) be controlled through nanostructuring ? ■
i. guillamo
́n, H. suderow, s. Vieira, a.
fernández-Pacheco, J. sese
́, r. Co
́rdoba,
J. M. de teresa and M. r. ibarra,
‘Nanoscale superconducting properties of
amorphous W-based deposits grown with
a focused-ion-beam’, New J. of Phys. 10,
093005 (2008)

Charge recombination in soft x-ray laser produced nano-plasmas
We are witnessing the advent of intense
free electron lasers in the soft x-ray
regime e.g. FLASH (DESY, Germany)
and FERMI (Elettra, Italy) and soon
also in the hard x-ray regime [LCLS
(USA), SCSS (Japan) and the European
XFEL]. An exciting research prospect of
x-ray lasers is direct imaging of non-periodic nano-scale objects, e.g. bio-molecules, nanocrystals, living cells and
viruses. Although crucial for the success
of such imaging experiments, our understanding of the interaction of intense
x-ray pulses with atomic systems and the
underlying dynamics is still in its infancy.

 m/q spectrum of xe core-ar shell clusters
with different sizes. top: for small clusters predominantly xe clusters (filled) and ar fragments
are detected. Bottom: for large clusters the xe
core signal is virtually absent and the ar shell
signal including highly charged fragments
becomes more intense, indicating explosion of
the outer layers only and recombination of the
nano-plasma core. the insets depict the xe distribution in the ar cluster and the proposed
expansion mechanism after irradiation.
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We have investigated the ionization
and charge separation processes of
nano-plasma created by resonant excitation of atomic clusters in intense soft xray pulses. Through irradiation with
femtosecond pulses from the FLASH
free electron laser at λ = 13.7nm and
power densities exceeding 1014Wcm-2

the clusters are highly ionized with transient atomic charge states up to 9+.
Variation of the cluster composition
from pristine to doped and core-shell
systems allows tracking of the spatial
origin and charge states of the fragments
yielding insight into the nano-plasma
dynamics. The data give evidence for efficient charge redistribution processes
leading to a Coulomb explosion of the
cluster outer part and recombination of
the nano-plasma core. The experiments
show qualitatively different processes for
(soft) x-ray produced nanoplasma from
the optical (IR) strong-field regime
where the clusters disintegrate completely in a Coulomb explosion. ■
M. Hoener, C. Bostedt, H. thomas,
l. landt, e. eremina, H. wabnitz,
t. laarmann, r. treusch,
a. r. B. de Castro and t. Möller,
‘Charge recombination in soft
x-ray laser produced nanoplasmas’,
J. Phys. B: At. Mol. Opt. Phys. 41,
181001 (2008)
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All-organic, transparent and flexible displays based on photon energy upconversion
Sony and MPI for Polymer Research presented
the first all-organic, transparent and flexible displays based on photon energy upconversion.
The devices consist of viscous polymer with incorporated specifically matched molecules.
This active layer is sandwiched and sealed between two plastic substrates.
To create the images on the screens deep
red or IR-A, laser diodes are used. The laser
beam is scanned very fast (up to 20 kHz)
across the display, causing different parts of
it to fluoresce in sequence and so produce
fast moving visible images. The fast imaging is possible because of the very short response times of the screens (down to a few
microseconds and tunable upon request). In
the original paper 3 screens are demonstrated with blue, green and orange images
excited with 635 nm. At this stage, laser
diodes down to 830 nm wavelength can be
upconverted to create images in the visible
part of the spectrum. Now work is also ongoing to create multilayer and pixelated
screens to create full color displays.

As the IR laser diodes used to create the
visible images are exciting only the active
layer, clear images without noise are
created. The intrinsic advantages of the
applied photon upconversion technology
make possible extremely low pumping
intensities as well as low coherency or noncoherent excitation sources to be used.
The fact that the screens are optically assessed (in contrast to the electrically pumped
OLED screens) ensures almost complete transparency in the visible as no electrical wiring and
TFTs are required on the screen. This means almost unlimited excitation and viewing angles
as well as easier to achieve flexibility in comparison with the electrically driven displays. It also
means that the transparency of the upconversion screens can be tuned upon request. ■
t. Miteva, V. yakutkin, g. nelles and
s. Baluschev, ‘Annihilation assisted
upconversion: all-organic, flexible and
transparent multicolour display’,
New J. of Phys. 10, 103002 (2008)

 stills from an animated cartoon, projected
frontally by a 635-nanometer laser diode with
intensity less than 20mw/cm2, scanned at 12
kHz, onto a flexible plastic display. the screen
fluoresce upconverted blue-green.

Quantum dot as thermal rectifier
Our modern society has an ever-increasing thirst for more powerful computers.
The enhanced rate of computational operations increases heating within the
processor. In fact, effective heat dissipation has become the primary bottleneck
in enhancing modern chip performance.
Cooling on the nanoscale is thus the most

pressing challenge facing the information
and communication technology industries. Thermoelectric devices, that are devices that allow the conversion between
heat and electrical voltages, are leading
candidates to address this issue.
One of the smallest thermoelectric devices imaginable is the so-called quantum
dot (QD). A QD is a small
metallic island containing only
a few electrons, and is sometimes called an artificial atom
because it has many properties
in common with real atoms. In
particular, it has a discrete energy spectrum of atomic electronic orbitals.
Our work explores the thermoelectric properties of such a
QD coupled to a heat source
and a cold drain as shown in
the figure. By tuning a gate
voltage, we select which electronic orbital is active in the
 electron micrograph of a quantum dot attached to a
heating channel and a cold electron reservoir.
QD, and find that the symmetry
16 • volume 39 • number 6

of this orbital critically influences the
thermoelectric properties. For symmetric wave functions (like s-orbitals in
atoms) heat and electrical current can
both transfer through the dot equally
well in either direction. For certain
asymmetric orbitals (like p-states), because of the unequal overlap of these
states to the two leads, the transfer is
blocked in one direction, leading to rectification action. Of particular interest is
that for certain configuration, thermal
rectification can be observed even without electrical current flows. This is a
breakdown of the “Wiedemann-Franz”
law, which relates electrical and thermal
conductivity, and leads to new device
options, such as one-way heat valves useful for novel cooling paradigms. ■
r. scheibner, M. könig, d. reuter,
a. d. wieck, C. gould, H. Buhmann
and l. w. Molenkamp,
‘Quantum dot as thermal rectifier’,
New J. of Phys. 10, 083016 (2008)
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Electromagnetically induced transparency of a cold rydberg ensemble
One of the most useful properties of light is that it is very
robust, for example, you can send a pulse of light down an
optical fibre and it emerges at the other end essentially
unchanged. However, this robustness means that when we
do want to control the properties of light it can be very difficult, especially at the low intensity levels that are most useful. In this paper we show that if light propagates through a
medium where the electrons are very weakly bound (in our
experiment a gas of so called Rydberg atoms where one electron is moved far away from the nucleus) then we observe
that the light propagation becomes sensitive to the state of
neighbouring atoms. In particular, we observe that if neighbouring atoms are excited to the Rydberg state then their
interaction induces a transition to other Rydberg states,
which changes the transmission through the medium. In future work we plan to exploit this cooperative non-linearity to
control light propagation at the lowest possible light levels
of single photons. ■
k. J. weatherill, J. d. Pritchard, r. P. abel,
M. g. Bason, a. k. Mohapatra and C. s. adams,
‘Electromagnetically induced transparency of
an interacting cold Rydberg ensemble’,
J. Phys. B: At. Mol. Opt. Phys. 41, 201002 (2008)

 spectrum showing transmission of a probe laser through a sample of
cold rubidium atoms coupled to the 26d rydberg state. the scan shows a
narrow feature of increased transmission at the centre of the normal
absorption line caused by electromagnetically induced transparency (eit)
where the probe and coupling lasers are on the two-photon resonance to
the rydberg state. the linewidth of the eit feature is 400 kHz, allowing
high resolution probing of the rydberg level.

Dynamics of the formation of antibubbles
Aptly named, an antibubble is a spherical domain with inverted liquid and
gas phases so that a thin shell of air
encapsulates the liquid phase and
the whole object resides in liquid. The

lifetime of these gas-shell-coated liquid
drops is typically less than a minute. To
produce antibubbles, drops of detergent solution can be dropped into a
bath of the solution, but their production is rather fickle because
of their delicate nature; it is
not simple to form a stable
gas shell. The study of the
optimal conditions and the
dynamics of the formation
of antibubbles are important if these objects are to
be used in future studies
and applications.
Using particle tracking
to quantify the number of
antibubbles formed in an
aqueous soap solution, we
identified the optimal conditions for formation (release drops from a height of
8-18 mm with an initial velocity less than 24 cm/s). We
 an antibubble pinches off from the surface (right) to produce
also rationalized the existence
a complete antibubble (left). the gas film appears black.
europhysicsnews

of the two boundaries of the fall height
using theories for film entrainment
processes: If the impact velocity is too
low, then the drop cannot penetrate the
free surface sufficiently to induce budding off of an antibubble. Also, if the
impact velocity is too high, then rapid
drainage of the trapped air film between
the drop and the solution causes rupture
of the film.
The final step in the formation of
the antibubble involves the pinching
off of an antibubble from the free surface (see Figure). Image analysis of the
rate of the pinching reveals that it is
significantly dependent on surface tension. Taken together our results for antibubble formation reveal a multi-step,
delicate interplay of inertial and surface
tension effects, which gives rise to a
rare phenomenon. ■
P. g. kim and H. a. stone,
‘Dynamics of the formation of
antibubbles’, EPL 83, 54001 (2008)
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O

ne century ago, on December 10 (1908), the Royal Swedish
Academy of Sciences awarded the Nobel prize for physics
to Professor Gabriel Lippmann of the Sorbonne for his interference-based method to reproduce colours by photography.

the basis of colour photography
Since ancient times, man has wanted to keep images of his surrounding environment on various recording media. These images
are first “imprinted” in the human retina through the light coming from the objects and analyzed by the brain. Following this idea,
man tried to produce faithful copies of these images using the arts
of sculpture, drawing, painting and, since a century ago, the art of
photography. The original images are coloured. But the colour receptors of the retina, the retinal cones, are not very good frequency
analysers for the light waves. Cones can be divided into three sets
of receptors whose maximum spectral sensitivity are centred in
three domains: blue (~ 425nm), green (~ 535 nm) and red (~ 570
nm). Then, in a first approach, it will be sufficient, using the art
of photography, to use photographic plates whose properties are
similar to those of the retina. In usual colour photography, this
was done until now by using mainly the subtractive three-colour
techniques and at present, with the supremacy of digital camera
technology, by using the additive ones. The aim of these methods
is to mimic the colour sensations which occur in the human eye.
The interference method of Gabriel Lippmann [1] follows a
completely different route. This is a pure physical process based on
the properties of the standing-wave pattern, which gives in principle a faithful and unalterable reproduction of the true spectral composition of the radiation. In the art of colour photography, the
Lippmann process was not an epoch-making invention, in spite of
its elegance. But this method has been a convincing illustration of
the theory of harmonic plane wave interferences in optics and was
to give rise a century later, with the advent of laser sources, to the
modern applications of the Lippmann-Bragg effect.

illustrate this article come from this laboratory, which closed with the
creation of the University Pierre et Marie Curie (Paris VI) in 1968.
The best known among the collaborators and students of Lippmann at Sorbonne were the Nobel Prize winners Pierre Curie
(Physics, 1903) and Maria Sklodowska-Curie (Physics 1903 and
Chemistry 1911).

1810-1848 the earliest colour recording processes [2]
In 1666, Isaac Newton has shown that white light is made up from
a continuous set of monochromatic components, whose various
visible colours from purple to red are displayed under dispersion
by a glass prism. The first attempts to record and fix these "homogeneous" or “pure” colours on a solid flat surface dates back to
the beginning of the XIX° century, that is twenty years earlier than
the discovery of photography by the pioneers Nicephore Nièpce
(~ 1826) and Louis Jacques Mandé Daguerre (1836). We can
quote the studies of Johann T. Seebeck (1810), who used a saturated paper with silver chloride in water as an aid to print the various colours of the solar spectrum. These experiments were carried
out by Sir John Herschell, Nièpce Saint Victor and Poitevin, but
finally the best results were obtained by Edmond Becquerel with
sensitized silver surfaced plates of Daguerreotypes. Becquerel
showed that a well-polished silver plate, coated with a thin layer of
silver chloride, coloured up under light with a colour corresponding to that of the original. He then obtained the famous Becquerel heliochromes (1838-1848) of which few have survived: no
method was found to fix colours on the plate, and furthermore

who was gabriel lippmann?
Gabriel Lippmann (see Fig.2) was born of French parents at Hollerich (Luxembourg) on August 16, 1845. As a student at the Ecole
Normale Supérieure (Paris), he decided upon a university career
and held successively the chairs of mathematical-physics (1883) and
of physics (1886) at the Sorbonne. He became head from 1886
until his death in 1921 of the famous L.R.P.S. “Laboratoire des
Recherches Physiques de la Sorbonne”, in which he finalized
his interference colour photography. The Lippmann plates which

 Fig. 1: a bunch of flowers (lippmann plate 9x12 cm).
flowers photographs are perfectly suited to be taken by the lippmann
process. on this plate, we notice the various flower colours and the very
nice reflection of light on the glazed vase.
 Fig. 2: Black and white image (13.6x18 cm, “plaque autostéréoscopique”) showing Professor g.lippmann in his study behind a
telescope. a vertical-stripes pattern is visible on the image. this pattern,
which is put in front of the glass plate, allows an observer to see a threedimensional image when looking the plate from a judicious distance. this
method was finalized by eugène estanave from 1908 in the laboratory of
g. lippmann at the sorbonne.
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 Fig. 3: the great border (tapis vert) in the Versailles grounds (lipp-

mann plate 9x12 cm). this is an archival image! the great border begins at
the latone bath and goes down towards the apollon bath. in the background we see the great canal of about one mile long.

dyes or pigments. In such subtractive processes, the most common
set of primary colours is cyan, magenta, yellow and black (CMYK).
The first theoretical studies (1869) and experiments (1877) using
subtractive processes for colour reproduction were performed by
Charles Cros and Louis Ducos du Hauron.



they fade in light. However, this method also failed to attract
attention for twenty years, although it was most likely the first
success of interference photography based on the creation of a
standing-line pattern by reflection of light on the silver layer!
At least this is the explanation for the origin of Becquerel’s coloured
images given by Wilhem Zenker in 1868.

1861-1895: three-colour photographic pictures, first
attempts [2, 3]
Colour photography enjoyed a new boom after James Clerk
Maxwell established in 1859 that all colours visible to the human
eye may be produced by mixing the light of the three primary
colours red, green and blue (RGB), in appropriate proportions. In
1861 Maxwell took the first permanent colour photograph using
such additive process, by making three separate white and black
photographs through red, green and blue filters (after the plates
were developed into negatives, they were reversed into positives,
and then each projected through the filters with which they were
taken, with a careful superposition on the projection screen). But
colours may be also obtained by subtraction from white light by

1891: the interference process of gabriel lippmann: a
standing-wave process for colour production [1-6]
In all these earlier techniques at the end of the XIXth century, the
colour production required chemical pigments or dyes, which were inserted in filters or in sensitive layers in the course of the photographic
process. However, the response of these materials to light and their
preservation with time were not well controlled. The idea of Gabriel
Lippmann was only to use physical properties of light for colour
production. He focused his study upon the accurate relation between
the frequency spectrum of an incoming light wave and its colour. The
challenge was to imprint the densely spaced harmonic waves contained in a natural colour as a permanent mark in a photosensitive
layer, and afterward to reproduce from this mark the corresponding
colour (by analogy with acoustic waves in the phonograph, a device
for recording and replaying sound which was theoretically imagined
by Charles Cros and achieved by Thomas Alva Edison in 1877).
A standing-wave pattern created in a photosensitive layer may
realise this imprinted mark. The layer consists of a dispersion of silver halide in gelatine. The standing-wave pattern is obtained by
reflecting the object’s light back onto itself using a mirror (Fig.4).
To provide a close contact between the reflecting material and the
photosensitive layer, the ingenious method was to use a mercury
mirror. After the photographic processes of development, fixation
and drying, parallel mirror planes made up of Ag particles are
located at the antinodal planes of the standing wave pattern.
 Fig. 4: lippmann’s process of colour photography.

in colour photography, any coloured object is analysed in terms
of a great number of light sources, each having its own continuum
spectrum within the limits of a certain spectral interval ∆λ. in
lippmann’s process, the radiation of each source is focused by
camera lens (o) on the photographic plate as usual (g glass support, E light-sensitive layer), but in addition it is reflected back by
a mercury mirror (hg) lying on the reverse side of the light-sensitive layer (E). as a result of the superposition of the incident and
of the reflected radiation, a standing wave pattern is created
above the reflection surface. after exposure and development, a
system of flat metal mirrors is formed in the photo-sensitive layer.
in the figure, two different standing wave pattern are shown: the
first originates from a narrow spectral band red source (λ=0.65
µm, ∆λ≈0.02 µm) and the second from a broad spectral blue
source (λ=0.5 µm, ∆λ≈0.1 µm). in the first configuration the system of lamina fill up all the layer’s depth, in the second
configuration we see that the lamina system extends only a few
hundred nanometer into the layer (E). when being illuminated
by an incident natural white light, the imprinted metallic lamina
system selects from the white light and reflects back to an
observer the radiation of only the monochromatic components
which took part in the registration process.
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 Fig. 5: a solar spectrum (lippmann plate 6.5x8.5 cm, exposure time
from 30 min up to 2 hr).
the solar spectrum or the graphite arc electric spectrum are the first
records of colours by means of the interference process. apparently it
took lippmann twelve years of experimental work from 1879 on to make
emulsions with grains fine enough to record the standing wave pattern
generated in the plates. the successful demonstration of the lippmann
process giving permanent and brilliant colour, Colour Photography, was
communicated to the Paris academy of sciences in december 1891.

For an incoming monochromatic light of wavelength λ0 (in vacuum), these planes are spaced from one another at distances d
equal to half a wavelength in the layer (d = λ0/2n, with n the refractive index of the photosensitive layer). Their spatial distribution
may extend over several µm.
When the light is not monochromatic, the distribution of intensities in the standing wave pattern becomes uniform at a short distance
from the mercury mirror due to the overlapping of the individual
“monochromatic” standing waves contained in the light. Consequently
the distribution of the silver particles will also become uniform.
Nevertheless, in either case, whatever the spatial expansion is,
the metallic lamina pattern will behave as a frequency-selective reflector for the light waves. Subjected to the vibrations of a white
light source with a continuous spectrum, it will reflect back with an
appreciable intensity only those monochromatic components
which have been involved in the imprinting process (a consequence of constructive interference processes, which may also be analyzed in terms of the Bragg effect). Consequently, the method is
theoretically suitable for the reproduction of natural colours.
In modern optics language, we can say that the Lippmann
process amounts to a double Fourier transformation: At the recording stage, the Fourier transform of the spectrum of the light is imprinted in the intensity profile of the standing-wave. At the
reproduction stage, another Fourier transform is carried out, restoring the initial light composition.
Putting the Lippmann process into practice proved to be difficult.
Several requirements must be fulfilled by the photosensitive layer:
• It must have very good transparency, since the incident radiation
crosses all the layers (generally of few micrometers deep) before
striking the mirror.
• It must be “grainless”, in other words: have grains of silver halide
of very small size, s ≤10 nm. This is necessary, first to obtain a high
spatial resolution for the standing-wave pattern [for blue light at
λ0 = 450 nm, the interfringe pattern is i=λ0/2n=150nm] and secondly to generate negligible noise by diffusion or scattering.
• It must be made isochromatic (by addition of suitable chemical
sensitizers) so as to accurately reproduce the distribution of
amplitudes in the broad frequency spectrum that issues from
natural coloured objects. This last point is the key point of the
Lippmann process.
europhysicsnews

In the Lippmann process, the reproduction of a coloured
image results from the reflection of white light upon a set of
silver metallic laminae, and then is function of a sum of local
amplitude reflectance r created inside the plate during the recording process by each monochromatic vibration. Lippmann defines isochromatism as a response r which depends only on the
amplitude of vibrations but not on their frequency. This statement is explained in detail in the theoretical article published by
Lippmann in 1894 [7]. After several years of technical improvements in the emulsion’s quality (in collaboration with Auguste
and Louis Lumière, the inventors of the autochrome plates), brilliant and accurate images were produced. They display vivid
colours one century later (see Figs 1-3-5-7) and some of them
showing sites that are well known possess archival value.

and yet, why has the lippmann process never gained
widespread popularity...?
In the recording stage [8], the Lippmann process has some drawbacks. The plates (which need a reflecting mirror) are not very
practical. Due to the use of an ultrafine-grain silver halide emulsion, the length of exposure (one minute in sunlight) is too long
for a portrait. In addition, it is impossible to make duplicate
copies of the images.
 Fig. 6: Photograph of a young man (lippmann plate 9x12 cm)
one of the main drawbacks of the “grainless” lippmann emulsion for
usual photography is its very low sensitivity. only few photographs of
persons or animals have been taken by means of this process.
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In the image viewing stage, the plates need to be lit and
viewed from the correct angle to reflect the true colours, and
their projection is a difficult task.
Also, after 1910, the more convenient autochrome additive
process of the Lumière brothers would become, for almost
20 years, the dominant colour process.
As for Lippmann, he spent time to investigate the optical
three-dimensional imaging devices in the art of photography.
On March 3rd, 1908 he proposed the use of a series of small
convex lenses (a fly's-eye lens array) at the picture surface
instead of the opaque barrier lines of the Estanage method (see
Fig.2). This was announced to the French Academy of Sciences
under the title "La Photographie Integrale". Finally, Estanave
carried out the theoretical concepts of Lippmann in 1925.

the revival of the lippmann ideas
Fifty years after being awarded the Nobel Prize, the initial Lippmann ideas were taken up again with the development of imaging techniques that involved recording standing waves in a
thick (≈15 µm) photosensitive layer (Denisyuk volume holography [9], 3D colour holography [10], optical data storage in
micro-fibers [11]...). In these techniques the two interfering
waves come from a coherent laser source and reach the holographic layer from opposite directions, then forming a reflection
hologram. In three-dimensional imaging, one of the two waves
is incident perpendicular to the layer (the reference beam),
crosses the layer and is reflected back by the object under study
(the object beam). To make a single-line reflection grating, the
object is replaced by a plane mirror.
Accurate studies for “Modeling the Lippmann Colour
Process” [12,13] were performed in order to improve the performances of high-resolution Lippmann type emulsion used
in holography. Nowadays, the elaboration of a photosensitive
layer of high-transparency and an increase in sensitivity are in
progress [14,15].

Very simple and practical realisations are the modern holographic filters (notch filters) which are fabricated by recording
throughout a photosensitive medium the interference pattern
formed between two mutually coherent laser beams. Their use
for eliminating the strong laser signal and the Rayleigh line has
resulted in a simplification and improvement of performance of
routine Raman instruments [16].
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ThE LiQuEFACTioN oF hELiuM

>>> Doi 10.1051/epn:2008602

dirk van delft,
Museum Boerhaave and Leiden University, The Netherlands

O

n the day that Heike Kamerlingh Onnes liquefied helium,
Leiden briefly became the coldest place on earth. It was
the 10th of July 1908, a wet and windy day shortly before the summer holidays. Onnes, awakened before dawn by his wife Betsy
(known as Bé), ordered a carriage at 5 a.m. to take him from
Huize ter Wetering, his fine country house on the river Galgewater, to Steenschuur. There, in the city centre, opposite Van der
Werff Park, stood the Physics Laboratory over which he presided.
Since his arrival in 1882 he had committed himself with vision
and perseverance to setting up a cryogenic laboratory, and on this
10th day of July, the anniversary of his doctorate, he would attempt to move another step closer to absolute zero [1].
Kamerlingh Onnes donned his white coat as soon as he arrived at the laboratory. His technicians, led by master instrument maker Gerrit Jan Flim, were already hard at work. The
day before, they had increased the stock of liquid air to 75 litres,
and together with Onnes they had checked the apparatus for
leakages, pumped it vacuum, and then filled it with pure gas
[2]. Now, in the early morning, the first task was to liquefy the
hydrogen. While the pumps thundered away in lab Aa – the
hydrogen apparatus had been in use since the spring of 1906 –
Onnes and his assistants rushed around turning taps, connecting and disconnecting gas cylinders, and keeping an eagle eye on
pressure gauges and thermometers. They did not stop for lunch.
By 1.30 p.m., 20 litres of liquid hydrogen had been tapped into
vacuum or ‘Dewar’ flasks, enough to launch the attack on helium in the adjoining room, lab E'.

Halfium
Onnes was less than optimistic about his chances of success; his
previous attempt to subdue the last of the ‘permanent’ gases, in
February, had been a fiasco. He had identified a flaky white
cloud of material as solid helium, concluding that rapid expansion evidently caused the helium to change straight from a gas
into a solid, like carbonic acid foam from a fire extinguisher.
Elated, he had telegraphed James Dewar, his main rival in London, that the race was over: ‘Converted helium into solid’ [3].
The Nieuwe Rotterdamsche Courant of March 13 reported that
Onnes’s achievement had been widely covered in the international press. Somewhat delayed (and mangled), the news
reached the west coast of the United States. ‘Helium is Liquefied by German Professor’ wrote the San Francisco Examiner the
following day. ‘Metal Heretofore Known Only as a Gas Reduced
by Kammerlin Onnes at University of Leyden.’
All too soon, however, it became apparent that Leiden’s exultation had been premature. On further inspection the little cloud
turned out to be hydrogen, which had been left behind in the helium as an unforeseen contaminant and had frozen during the cooling process. The students jeeringly referred to ‘halfium’, a joke that
Onnes did not much appreciate (note that ‘heel’ is Dutch for
europhysicsnews

 Fig. 1: after the liquefaction of helium, the leiden cryogenic laboratory attracted a lot of foreign visitors. from left to right: Paul ehrenfest,
Hendrik antoon lorentz, niels Bohr and Heike kamerlingh onnes at the
helium liquefier, 1919. © Photo Museum Boerhaave, leiden
 Fig. 2: the 1908 leiden helium liquefier, now in Museum Boerhaave,
leiden. © Photo Museum Boerhaave
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vacuum glass vessel, after which liquid hydrogen was poured into
the vessel’s interior. At 2.30 p.m. it was time to start cooling the
helium. Only 30 minutes later, the temperature had already fallen
to -180°C. At 4.20 – after a worried Bé had come to check on the
scientists’ progress and coaxed her toiling husband into taking a
few bites of a sandwich – they started up a pump to circulate the
helium. An hour later, the gas was under a pressure of 100
atmospheres. The trick was to allow it to expand into a vacuum
– surrounded by glasses filled with liquid hydrogen and liquid air –
during which its temperature would fall slightly (Joule-Thomson
cooling), so that the helium flowing back would pre-cool the helium flowing in. The same principle was applied when liquefying
hydrogen, but whether it would work with helium remained to
be seen. Tensions were running high in lab E'.

 Fig. 3: Pupils from the leiden school of instrument Makers, founded
by kamerlingh onnes in 1901, at work with a gasholder in the garden of
the Physics laboratory. © Photo leiden university institute of Physics



‘whole’). To make matters worse, the press and trade journals, including the Globe, the Daily Telegraph, and Nature, had immediately
reported the news of the ‘solid helium’, so that there was no alternative but to issue a full public retraction [4]. Dewar had already set
the record straight in the Times, the newspaper to which he had
first reported Leiden’s ‘triumph’ after receiving the jubilant telegram.

Monazite sand
For the new attempt, Onnes was using 200 litres of helium gas,
with another 160 litres in reserve – substantially more than in
February. It had been extracted from thorium-bearing monazite
sand, which Heike’s brother Onno Kamerlingh Onnes, director
of the Commercial Information Office in Amsterdam, had
helped to procure in large quantities from America, by way of
Hamburg. Purifying the helium gas was a particularly gruelling
task, which demanded the concerted efforts of four chemists for
several months. They heated the grains of sand, causing them to
explode and release the gas. To eliminate impurities, they then
cooled the gas with liquid air, burned it with oxygen over copper oxide, compressed it at the temperature of liquid hydrogen
(-253°C) and passed it over a charcoal filter. At last, on July 10,
the helium gas was finally pronounced sufficiently pure.
While the hydrogen system faithfully turned out its four litres
an hour from 8.30 a.m. onwards, a pump throbbed away, creating a vacuum in the helium apparatus, and the last remaining impurities were removed from the helium gas. Liquid air was
introduced into the space between the outer and inner walls of the
24 • volume 39 • number 6

a little teacup
They seemed to be heading for another failure. The helium thermometer was scarcely budging, and a second thermometer had
given up the ghost. Then, to Onnes’s relief, the temperature began
to fall, and by 6.30 p.m., as the helium expanded at an accelerated
rate, the temperature was already lower than that of liquid hydrogen. With fluctuations it gradually reached -267°C, only 6 degrees
above absolute zero. Meanwhile, Onnes was down to the last flask
of hydrogen, which he had just attached to the apparatus. The
helium had circulated twenty times, and there was still scarcely
anything to be seen besides a little swirling.
Then at -269°C, the thermometer suddenly started to display a
remarkably stable value. That was at 7.30 p.m. What was going on?
The chemist Schreinemakers, one of a series of Onnes’s associates
who had come to see how the experiment was going, noticed that
the thermometer appeared to be standing in a bath of liquid. He
was right. When Onnes peered at the glass containing the helium
one more time, through the Dewar flasks, liquid air and liquid
hydrogen, and pointed a lamp at it from an oblique angle below,
he could see the surface of the liquid. The electric wires of the

 Fig. 4: the leiden cascade for producing liquid oxygen and air was finished in 1894. the three cooling cycles used methyl chloride, ethylene
and oxygen respectively. the hydrogen liquefier was build in 1906. ©
Photo leiden university institute of Physics
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thermometer were clearly poking through it. ‘After the surface had
once been seen’, Onnes wrote in his report for the Netherlands
Academy of Arts and Sciences, ‘it was no more lost sight of. It stood
out sharply defined like the edge of a knife against the glass wall.’
The experiment had produced 60 ml of liquid helium, just
enough for a little teacup. As soon as the circulation was
stopped, it slowly evaporated. At 8.30 p.m., when only 10 ml
of liquid was left, Onnes pumped away the vapour above the
liquid in an effort to freeze the helium. Unfortunately, bringing the temperature down to about 1.5° above absolute zero
proved insufficient. At 9.40, with just a few millilitres of liquid helium remaining in the plant, Onnes called it a day; they
had done enough. ‘Not only had the apparatus been strained
to the uttermost during this experiment and its preparation’,
he wrote in his report to the Academy, ‘but the utmost had
also been demanded from my assistants. But for their perseverance and their ardent devotion every item of the program
would never have been attended to with such perfect accuracy
as was necessary to render this attack on helium successful. In
particular I wish to express my great indebtedness to Mr. G.J.
Flim, who not only assisted me as chief of the technical department of the cryogenic laboratory in leading the operations,
but has also superintended the construction of the apparatus
according to my direction, and rendered me the most intelligent help in both respects.’

superconductivity
Exhausted, Onnes stepped into the carriage that would take him
home. Since the ‘halfium’ débacle still rankled in his memory,
he decided against rushing to announce that he had successfully
liquefied helium, choosing instead to spread the news through
the Academy. By Tuesday the newspapers had heard the story
from that source; Nature, deciding to be more circumspect this
time, did not publish anything about it until August 13. Onnes
did send word that weekend to his pupil Pieter Zeeman and
mentor Johannes Diderik van der Waals, both of whom were
professors in Amsterdam [5]. By chance, Van der Waals, whose
theoretical work on gases and liquids had been a shining beacon
to Onnes, was to give his parting lecture on Monday July 13.
Onnes, who was unable to attend, could not have given him a
finer leaving present. ‘So I hope that although I am unable to attend your farewell ceremony, I can in this way enhance your enjoyment of this day’, wrote Onnes.
The liquefaction of helium was an international milestone
in experimental physics. The conquest of the final ‘permanent’
gas, on the10th of July 1908, marked the end of an era. At the
same time, it opened up a new world of low temperatures, an
unexplored territory of extreme cold, full of potential surprises.
Suddenly the path was clear for the discovery of superconductivity, which followed in 1911. For years, Leiden contained the
coldest place on earth. In 1913 Onnes was awarded the Nobel
Prize for his helium work. The Leiden Physics Laboratory remained the only institute to have produced liquid helium until
1923, even though Kamerlingh Onnes had published the full
details of his method. Only after John McLennan came from
Toronto to visit the Leiden helium liquefier (as a gift he brought
europhysicsnews

 Fig. 5: Heike kamerlingh onnes (1853-1926) painted in his laboratory
by his nephew Harm, 1921. oil on canvas, private collection.

from Canada a few cylinders of the precious gas), and got
all the information he wanted (technical drawings included),
Leiden lost its monopoly.
From 10 July 2008 until 10 May 2009 Museum
Boerhaave in Leiden presents the exhibition ‘The Quest for
Absolute Zero’. See www.museumboerhaave.nl.
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his field of physics was originally identified as Solid State
Physics. Later P.W. Anderson coined the term Condensed
Matter Physics and more recently it has merged with Statistical
Physics to lead to the Physics of Complex Systems.
This area of physics is in a way complementary to that of elementary particles which is based on a reductionistic approach. The
traditional approach of physics in fact, is to consider the simplest
systems and study them in great detail. This approach focuses on
the elementary “bricks” which are the building blocks of matter.
This reductionistic vision can be applied to a great deal of situations and it implies necessarily the existence of characteristic scales:
the size of an atom, of a molecule or of some macroscopic object.
On the other hand, there are many situations in which the
knowledge of the individual elements is not sufficient to characterize the properties of the whole system. In fact when many elements
interact in a nonlinear way, they can lead to complex structures
which cannot be directly related to the individual elements. In these
cases we can think at a sort of “Architecture” of nature, which
depends in some way on the individual elements but, in addition,
it manifests properties and fundamental laws which cannot be
deduced from the individual elements. This point of view was first
exposed in a famous article of P.W. Anderson (PWA) which had a
deep impact in the development of complexity ideas.

 Fig. 1: example of scale invariance in financial data.
the exchange rate yen/usd is plotted for various time scales. the top left
panel refers to 13 years, the next panel to one year, then one month, one
day and so on up to seconds. up to the time scale of hours, the panels
show a similar behavior (self-similarity) which changes drastically at very
short times (Courtesy of H. takayasu e M. takayasu).
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More is different
This is the title of the famous article of PWA (Science 177, 393,
1972) which is considered a sort of manifesto of Condensed
Matter physics first, and later of Complexity. This article had a
deep influence on the way scientists think about the problems
they consider. In this paper Anderson questions the generality of
the reductionist point of view according to which the fundamental laws are only those associated to elementary particles.
The basic idea is that nature is organized in a hierarchical way
and that there are individual elements and collective emergent
properties every time one moves from a level of the hierarchy to
the next one. The later development of the renormalization
group has provided a formalism which permits to interpret these
intuitions within a rigorous framework. Examples of these various levels can be quarks and nuclear physics, atoms, molecules,
proteins, the emergence of life and on up to the macroscopic
scales and the entire universe. The idea is that each discipline
refers to the step between one level and the next one. In this
process the essential concepts are the basic elements and their interactions. These lead to emergent properties and collective behaviours which cannot be identified from the original elements.
From these collective properties one can then identify the basic
elements of the next level of the hierarchy. Each of these steps
is characterized by its own fundamental laws. In the recent years
there have been many attempts to apply this reasoning also to
fields which may appear very far from physics like socioeconomic disciplines.
In a Conference in Aspen in January 2000 Anderson recalls the origin of this paper. At the end of the sixties, in the
political and economic area, various slogans appeared like
“Small is beautiful” and “More is worse” of the British environmental movement. The establishment replied with “More
is better” and, according to Anderson, it was natural to suggest that simply “More is different”. The article originated
from a sort of resentment that physicists in the field of condensed matter developed with respect to a certain arrogance
of the field of elementary particles. For example V. Weiskopf
(first CERN director) divided science between “intensive” (elementary particles) and “extensive” (all the rest). This vision
implied the concept that elementary particle physics would
be the only real intellectual challenge and the other fields
would be “just chemistry”. This hierarchical vision was accepted in some sense by Anderson but he subverted its terms:
one cannot assume that the laws of a given science are just
consequences of those of another one. The technical example
with which this thesis was presented was that of the symmetry breaking and the properties of the superconductive state.
europhysicsnews
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This example shows that radically new properties and concepts can emerge from a relatively simple substrate. In fact
the problem of superconductivity had challenged the best theoretical physicists of the first half of the 20th century like
Bloch, Wigner and Heisenberg who, however, moved along
wrong directions. Some of them even thought that the solution would be impossible. The problem was finally solved by
the “phenomenologist” John Bardeen with an intuition about
the nature of the state which could not be derived with the
traditional methods, however sophisticated.
The concept of “emergence” was instead borrowed from
biology in relation to the emergence of life from unanimated
matter. This concept was then exported in the field of physics
and generalized. The subsequent concepts of the renormalization group and the associated properties of universality
have then provided a formalism for this new vision. Universality, in fact, corresponds to the simplest way to demonstrate
that the same macroscopic results can be obtained from
widely different microscopic causes. The process on which
this phenomenon is based is the spontaneous symmetry
breaking. All the properties that characterize solids - like the
crystalline structure, the metallic or insulating properties,
elasticity and macroscopic coherence - are meaningless in a
world of individual atoms. On the opposite they develop naturally as emerging properties of a systems with many atoms
interacting among them.
This process reaches its completeness only if the number
of particles is very large. In nuclei, which typically contain
only about a hundred nucleons, there are elements of geometric structure and superfluidity. But, given the limited
number of components, the process remains incomplete, because these properties are well defined only for an infinite
number of particles.
In summary, the aim was to demonstrate the intellectual autonomy of the higher level phenomena with respect to the
“tyranny” of the fundamental equations which were supposed to
constitute the “theory of everything” (a term introduced later).
Also in the case of deterministic chaos one can observe, even
in a classical system, a substantial decoupling between the initial conditions and the evolution of the system.
In conclusion: there are no absolute fundamental laws which,
starting from the smallest scale, permit (at least in principle) the
derivation of all the other properties at all the other scales. There
are different levels and fundamental laws for each of them which
permit the step to the next level. In this perspective the various
scientific disciplines become part of the same global system with
much more possibilities to be integrated among them.
europhysicsnews

 Fig. 2: aggregate generated by laplacian growth process (diffusion
limited aggregation or dielectric Breakdown Model).
a classical example of self-organized fractal growth dynamics corresponding to an irreversible process in which the growth probability is
proportional to the gradient of the laplacian field around its contour.
given the generality of the laplace equation this process captures the
properties of several, apparently different, phenomena.
 Fig. 3: Cosmic complex structures.
galaxy distribution in three dimensional space from the recent sloan
data. larger sample volumes constantly show larger correlated structures
challenging the traditional conjecture of a homogeneous distribution of
matter. recently also the dark matter (lensing effect) shows complex
structures analogous to those of visible matter.
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 Fig. 4: Complex vs. complicated: internet network structure.
a complicated object is a computer for which there is always a detailed
top down project. for internet the situation is different, the links are
added bottom up and there is no global project. this we call complex.

the science of complexity today
The study of complex systems refers to the emergence of collective properties in systems with a large number of parts in
interaction among them. These elements can be atoms or
macromolecules in a physical or biological context, but also
people, machines or companies in a socio-economic context.
The science of complexity tries to discover the nature of the
emerging behaviour of complex systems, often invisible to the
traditional approach, by focusing on the structure of the interconnections and the general architecture of systems, rather than
on the individual components.
It is a change of perspective in the forma mentis of scientists
rather than a new scientific discipline. Traditional science is
based on a reductionistic reasoning for which, if one knows
the basic elements of a system, it is possible to predict its behaviour and properties. It is easy to realize, however, that for
a cell or for the socio-economic dynamics one faces a new situation in which the knowledge of the individual parts is not
sufficient to describe the global behaviour of the structure.
Starting from the simplest physical systems, like critical
phenomena in which order and disorder compete, these emergent behaviour s can be identified in many other systems,
from ecology to the immunitary system, to the social behaviour and economics. The science of complexity has the objective of understanding the properties of these systems.
Which rules govern their behaviour ? How do they adapt to
changing conditions? How do they learn efficiently and how
do they optimize their behaviour?
The development of the science of complexity cannot be
reduced to a single theoretical or technological innovation: It
implies a novel scientific approach with enormous potentialities to deeply influence the scientific activities, social, economic and technological.
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statistical Mechanics
The science of complexity arises naturally from statistical mechanics which, in the seventies, introduced a fundamental
change of paradigm with respect to the reductionistic scientific vision. At the equilibrium point between order and
disorder one can observe fluctuations at all scales; the system
cannot be described any more with the usual formalism in
which one tries to write simple equations for average quantities. From this conceptual grain many new concepts have
developed which produced a revolution in our way of looking
at nature: scaling laws, renormalization group, fractal geometry, glassy and granular systems, complex liquids, colloids and
many others. More recently it begins to be clear that these
concepts can have much broader applications with respect to
the physical systems from which they originated. This led to a
large number of interdisciplinary applications which are
sometimes surprising and which probably represent just the
beginning of the many possible applications.
Complexity in the science of new materials
Superconductivity, which is a sort of historical paradigm of complex collective behaviour , developed in the last years into the
new field of high temperature superconductivity. It represents
one of the most challenging open problems in science. In addition, the development of new materials, like for example the
new carbon compounds, the electronic bio-molecular materials, the nanostructured meta-materials and photonic crystals require a radically new approach for their preparation and
understanding. Their formation corresponds in fact to a dissipative dynamics far from equilibrium with possible elements of
self-organization. This perspective has been described in the
paper “Basic Research in the Information Technology Industry” in
Physics Today (July 2003, p.44-49) from T.N. Theis and P.M.
Horn (IBM labs). In this paper it is argued that dissipative systems, hierarchy of energy scales, critical self-organization and
inspiration from evolutive biological systems will be fundamental for the development of the new nanomaterials.

 Fig. 5: wrapped piece of paper.
a very simple process, wrapping a piece of paper, leads to a complex fractal structure with dimension d = 2.5. this conceptually powerful example
shows that highly complex structures may be generated by very simple
dynamical processes.
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self-organization at work
An important example of the above scenario is the development of
complex networks like Internet and the World-Wide-Web, which
represent today the basic substrate for all sort of communications,
personal, business and military at the planetary level. These networks have the remarkable property that they have not been designed by anybody! The usual “top down” approach to the
engineering of a telephone or a satellite communication system
has been replaced by a “bottom up” dynamics in which new servers
are added to the networks or are eliminated. This type of dynamics presents properties of self-organization and biological evolution which require a completely new and interdisciplinary vision.
the search for relevant information
A characteristic feature of our society, for both the scientific and
the socio-economic activities, is the necessity of finding one’s way
in the enormous amount of information available, in order to

extract the relevant information. This is an epochal problem which
requires the development of an information theory with innovative
characteristics in which the theory of complexity and critical phenomena can play a crucial role. An example of this situation is given
by the Google search engine which uses concepts from statistical
physics to explore the WEB and for the hierarchical categorization
of the information. At the moment Google is the best search engine
for the quality of the ordering of information, and there is great activity to improve it and to define the new generation. Most likely this
will require a new interdisciplinary effort in which linguistic and semantic ideas are also included in the optimization process.
The examples mentioned describe some typical situations in which
an interdisciplinary approach based on the concepts and methods of the
Science of Complexity appear particularly relevant. One could easily
add many more and the situation is highly dynamical. In fact, it would
be easy to speculate about the potential of these methods in scientific
areas which have not yet been explored from this perspective. ■
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t happens to all of us, once in a while: We go to open up a
bottle of wine only to discover that the temperature isn’t right.
If it is a red wine and it’s too cold, it’s easy: we can simply put
it in the microwave oven for a few seconds (don’t tell the wine
maker). But if it’s a white wine that is much too warm, we have
a problem. All we can do is put the bottle in the refrigerator –
and be patient. How long will it take for the wine to reach the
desired temperature?
Being physicists, we realize that the answer is determined by
exponential decay of the temperature difference between bottle
and refrigerator, with the time constant being the thermal relaxation time of a bottle of wine in air. This is not exactly a problem treated in the textbook, but it is easily solved. The thermal
relaxation time simply equals RC, the product of thermal resistance R and heat capacity C. Since C can be well approximated by the value of water, all we need to find out is the
thermal resistance R of the glass. This may sound cumbersome
for an exotic shape like a wine bottle, but an approximation in
terms of a parallel-plate geometry will do. Therefore we put R
= d/kA, where d is the glass thickness, k
its thermal conductivity coefficient
and A its total outer surface area.
The calculation is easy to do, with d
just over 3 mm as determined from the
weight of an empty bottle, its outer surface area and the density of glass. The
resulting relaxation time is found
to be almost exactly 3 minutes.
europhysicsnews

Three minutes! Or even less if we include radiation! That
can’t be right, as we know from experience. And indeed, it isn’t.
The reason is that we have grossly underestimated the value
of R. We must include the thin layer of air surrounding the
bottle, which is effectively convection-free, and in which thermal transport relies on conduction. This layer represents a
much larger thermal resistance than the glass does. The 3 minutes just calculated must be considered a lower limit. The real
value of the relaxation time of a wine bottle in the refrigerator
is found to be about 3 hours, corresponding to an effective air
layer of a few mm thick.
Of course we could speed up the cooling process by putting
the bottle in iced water rather than air. If natural convection in
water and wine is sufficiently effective, we may approach the
limit calculated above.
But there is a better way to cool our wine:
use a commercial ‘cooling jacket’ which contains a cooling gel that has a large latent heat capacity. The advantage is that it may be
pre-cooled to far below 0°C and provides a good
thermal contact with the wine bottle.
Obviously, this trick works for any bottle,
regardless of its contents. But in view of the
heavy brain work we have just done, it seems
only fair to treat ourselves to a delicious
Pouilly-Fumé from the Loire, or a Pinot
blanc from Alsace. At just the right temperature… after only 8 minutes. ■
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his textbook by Alessandro Bettini
is very interesting. Apart from what
is written on the back cover of the volume about its originality (“while most
texts on this subject emphasise theoretical
aspects, this textbook contains examples of
basic experiments, before going into the
theory”), its structure is nicely configured
so as to enrich and highlight the contents themselves which span a wide
range of introductory notions on elementary particle physics in a comprehensive way.
With the intent to “introduce” the
reader to the attractive world of elementary particle physics, nevertheless the author all throughout goes deep to the
roots of the various questions addressed
in his description of the Standard Model
that governs today the theory of fundamental interactions. Avoiding useless
(and heavy) details, he always comes
straight to the point and gives the essential. He has a talent to render complicated things as simple and clear as
possible. His phrasing is very agreeable
and effective. He has been capable to
write a “conceptual” book, giving immediate answers to many intriguing
questions the students often ask. He
picks appropriate examples, makes rigorous statements about key notions, describes the historical evolution in the
understanding of physical phenomena,
quotes correct and exhaustive references,
gives warnings about delicate and sometimes misleading terminology. The many
numerical examples, problems and exercises introduced together with their accurate solutions are extremely useful,
explanatory and enlightening. The
choice to introduce in many occasions
reliable Internet reference material is
very topical and beneficial for a young
people public.
Instead of reproducing here the table
of contents, let us just make a brief list of
topics addressed in this book that cannot but capture the reader’s interest:
symmetries, and in particular parity
(which is always a little tricky to understand); resonance formation and production; virtual effects and vacuum

fluctuations; the top quark distinction
with respect to all other quarks (why
there are no top hadrons); the subtle difference between the electric charge and
the colour charges (and its drastic consequences); the precise drawing and
meaning of Feynman diagrams (showing, in particular, the details of colour
lines); the attractive or repulsive nature
of colour forces; the various contributions to hadron masses; helicity, chirality and their diversity; the theoretical
origin of antiparticles; the construction
of the CKM matrix and the CP violation
issue; the neutral flavoured-meson (K°,
D°, B°) oscillations; the peculiarities of
charged and neutral weak currents (in
particular, neutral currents between
coloured quarks), the role of righthanded neutrinos, the problem of neutrino mixing and oscillation. Everything
all along the various chapters of the book
is written in a lively way, thanks to a wise
interplay between history, experiment,
theory, vision (and only a few basic formulae and key plots).
To conclude, Bettini provides the
reader with a deep insight of the main
steps which have brought to the present
formulation of the Standard Model,
with its essential ingredients, its limits
and open questions. His description is
fluent and appealing. With the eyes of a
highly skilful and cultured experimentalist, the accurate selection of subjects
he presents to us denotes his passion for
subnuclear physics, the beauty of which
he never fails to point out. We should
simply wait for a second volume. ■
luisa Cifarelli,
Università di Bologna, Italy
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