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Recent publications
Astrophysics

The First Nova Ex-
plosions

 The nature of  nova explosions in 
the most primitive stellar binaries has 
been uncovered. A new study shows that 
primordial novae display a larger nu-
clear activity than classical novae, lead-
ing to a new type 
of  explosion, 
halfway between a 
supernova and a 
nova. The work 
has been per-
formed by Jordi José and co-workers 
(UPC-CSIC), and will be published in 
the Astrophysical Journal Letters. 

Chemical Physics
The dynamics of 
polymers 

Molecular dynamics simulations 
have been used to evaluate the confor-
mational dynamics of  amorphous poly-
ethylene. The study has shown that the 

overall torsional 
functions are 
dominated by slow 
events, whereas 
the ones associ-
ated with the iso-
meric states corre-

spond to the short time dynamics. This 
study was performed by Manel Canales 
and Gemma Sesé, and was published in 
the Journal of  Chemical Physics in 2006.

Photonics
Storing light

A theoretical study shows that it is 
possible to store information being car-
ried by ultrashort laser pulses, by im-
printing a nonlinear medium via stimu-
lated Raman effect. This effect could 
also find applications in photodynamic 
therapy. The work was performed by 
Yurii Loiko, Carles Serrat, Ramon Vi-

laseca and co-workers, and appeared in 
Physical Review A on February 1, 2007.

Condensed Matter - Materials
Characterizing old 
(but useful) materials 

As2S3 (orpiment) is a very old ma-
terial, important for semiconducting 
and optical applications. A new study 
clearly establishes all its thermodynamic 
properties, unknown 
so far, and compares 
for the first time 
natural and syn-
thetic samples. The 
work, a collabora-
tion between the 
GCM group and the Laboratory of  
Chemical Physics from the Université 
Paris V, was published in Chemistry of  
Materials in 2006.

Biophysics
A role for noise in 
cells 

A functional role of  noise has been 
proposed at the level of  gene regulation 
in the stress response of  bacteria. The 
study, performed by J. Garcia-Ojalvo 
and co-workers, appeared in Science on 
March 23, 2007.

Meteorology
Inferring weather 
processes from dust 

The chemical composition of  Afri-
can dust delivered by red 
rains at Montseny (Bar-
celona) was used to 
distinguish between 
eastern and western air 
fluxes from 1983 to 
2002. The work was 
performed by Marta 
Alarcón and co-workers, and appeared 
in the Journal of  Geophysical Research in 
March 2007.
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NEWS

2007 POSTDOCTORAL 
FELLOWSHIPS

Funding is available for two post-
doctoral positions in all areas of 
physics research. The positions 
will be co-financed by the De-
partment and by the host re-
search group. The application 
deadline is June 15th, and a deci-
sion will be made by June 30th. 
The starting date should be be-
tween October 2007 and April 
2008. Interested candidates 
should contact a research group 
of the Department within their 
area of expertise.  A list of re-
search groups can be found at 
http://www.fen.upc.edu

UPCOMING EVENTS

• 14th International Conference 
on Recent Progress in Many-
Body Theories. Campus Nord, 
Barcelona, July 16-20, 2007 (J. 
Boronat).

• Trobades científiques de la 
Mediterrània: "Supernovae: light 
in the darkness". Menorca, Oct. 
3-5, 2007 (D. García Senz).

• ESF Workshop “Glassy Liquids 
Under Pressure: Fundamentals 
And Applications”. Ustron 
Jaszowiec, Poland, Oct. 11-13, 
2007 (J. Ll. Tamarit).

• Workshop “Noise in Life 2007: 
Stochastic dynamics in the 
Neurosciences”. Dresden, 
Germany, Nov. 7-9, 2007 (J. 
García Ojalvo).

• 3rd Rio de la Plata Workshop 
“Noise, Chaos and Complexity 
in Lasers and Nonlinear Op-
tics”. Punta del Este, Uruguay, 
Dec. 3-7, 2007 (C. Masoller).
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Our postdocs

Anuj Parikh, nuclear astro-
physicist

“My experience so far as a post-
doctoral associate with the UPC has 
been excellent. In these 4 months at 

the EUETIB, 
I have found 
the professors, 
support staff  
and students 
to be unfail-
ingly kind and 
helpful. Jordi 
José and I are 
currently 

watching the progress of  the first 
stage of  our study on the impact of  
nuclear physics uncertainties in 
X-Ray Bursts simulations (that 
is, thermonuclear flashes on the 
surface of  neutron stars in bi-
nary stellar systems). We plan to 
use the results from this project 
to propose new measurements 
of  key nuclear reactions that we 
find to be important.” 

Anuj Parikh obtained his PhD 
in physics from Yale University (USA) in 
2006, and arrived in Barcelona in Decem-
ber of  that same year, financed in part by 
funds from the Department.

Antoni Pons, nonlinear physicist
“The brain is one of  the most 

complex systems in Nature, and is still 
poorly understood. However, new 
experimental and theoretical tools are 
allowing scientists to improve their 
understanding of  many aspects of  
brain dynamics. Our research in the 
FEN department is focused in the 
abnormal degradation of  synchroniza-
tion in the brain, which leads to Alz-
heimer’s disease. We model the syn-
chronization properties of  multichan-
nel electroencephalographic (EEG) 
signals obtained experimentally by 
Jose Luis Cantero at the University 
Pablo de Olavide in Sevilla. Our goal 
is to develop a realistic model that can 

distinguish healthy 
subjects from those 
who will develop the 
pathology in the mid 
term, allowing us to 
design a procedure 
that permits an early 
diagnosis.”
 Toni Pons obtained his 
PhD in physics from the 
University of  Barcelona in 

2004. After spending two years as a postdoc-
toral researcher in Northeastern Univ. (USA), 
he arrived in Terrassa in February 2007, 
financed in part by the Department.

Highly cited papers

R. Pastor-Satorras and A. Vespignani
“Epidemic spreading in scale-free net-
works”, Physical Review Letters 84, 3200 
(2001), 393 citations

“The key observation of  this paper was to 
realize that the proper substrate for the propaga-
tion of  computer viruses is not a regular lattice, 
as previously assumed, but a complex network 
with a scale-free topology, with many elements 
connected to a few neighbors, and a few ele-
ments with a large number of  connections 
(hubs). We showed that the epidemic threshold is 
in this case vanishingly small due to the effect of  
the hubs. These results also shed light on the 
behavior of  human diseases such as AIDS, 
which spreads in a virtual network of  sexual 
contacts also characterized by a scale-free na-
ture.”
Romualdo Pastor-Satorras, associate professor at FEN

R. Rey and J. T. Hynes
“Vibrational energy relaxation of  HOD 
in liquid D2O”, Journal of  Chemical 

Physics 104, 2356 (1996), 146 citations

“This paper was the first to solve theoreti-
cally the mechanism of  vibrational relaxation of  
a poliatomic molecule immersed in a liquid. Its 
impact stems from the fact that the techniques 
introduced have been used in many other sys-
tems, and also because water is obviously a sys-
tem of  very high interest.”
Rossend Rey, associate professor at FEN
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COURSES BY
VISITING
PROFESSORS
• Dr. R. Céolin (Univ. R. Descartes, Paris): 

“Thermodynamics of phase transitions 
and topological pressure-temperature 
diagrams” (Dec 10-23, 2006).

• Dr. Pedro Velarde (Instituto de Fusión 
Nuclear de Madrid): "Métodos de malla 
adaptativa en fluidodinámica y trans-
porte de radiación" (May 11-18, 2007).

• Dr. S. Capaccioli (University of Pisa, 
SOFT): " What Can We Learn by 
Squeezing a Liquid? Pressure as an Al-
ternative Pathway to Glass Transition" 
(May 21-30, 2007). 

• Dr. Yuri Kivshar (Australian National 
University): “Nonlinear wave physics in 
photonic structures and metamaterials” 
(May 22-24, 2007).

• Dr. Roland Diehl (Max-Planck-Institut 
für extraterrestrische Physik): "Nuclear 
astrophysics with cosmic gamma-ray 
observations" (June 4-15, 2007).

FUNDING
• “Glassy Liquids Under Pressure: Fun-

damentals And Applications”, European 
Science Foundation, coordinated by 
Josep Lluís Tamarit.

• Agreement with ITER organization for 
safety studies related to ITER Generic 
Site Safety Report (Javier Dies).

• Argos Chair in Nuclear Security. Cre-
ated in 2004 by an agreement between 
the Spanish Nuclear Security Council 
and the Section of Nuclear Engineering 
of the FEN Department, the Argos 
Chair provides funding for undergradu-
ate and PhD thesis on the area of Nu-
clear Security. For more information, 
see http://www-sen.upc.es
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