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Preface: Physics, Computation, and the Mind 
— Advances and Challenges at Interfaces 

 

This volume originated at the 12th Granada Seminar, and contains the main lectures 
and a selection of contributed papers in that conference. This is the twelfth of a series 
of Granada Lectures previously published by: 

World Scientific (Singapore 1993), 
Springer Verlag (Lecture Notes in Physics volumes 448 and 493), 
Elsevier (Computer Physics Communications volumes 121 and 122), and  
American Institute of Physics (Conference Proceedings Series, volumes 574, 661, 

779, 887, 1091 and 1332). 
These books and the successive editions of the Seminar since 1990 are described in 
detail at http://ergodic.ugr.es/cp/. This web also contains updated information on the 
next edition. 

The Granada Seminar is defined as a small topical, interdisciplinary conference whose 
pedagogical effort is especially aimed at young researchers. In fact, one interesting 
aspect of this meeting is the opportunity given to the youngest to present their results 
and to discuss their problems with leading specialists. There were in this edition a total 
of 57 lectures and 39 poster contributions. One hundred twenty participants came 
from 23 countries: Spain contributed with 35%, the rest of Europe including Iran, 
Israel, Russia and Turkey with 39%, and America with 21% (the rest came from Japan 
and Australia); half the participants received some, either total or partial support from 
the organization.  

The 12th Granada Seminar was organized and mostly financed by the Institute Carlos I 
for Theoretical and Computational Physics, sponsored by the European Network for 
Scientific Computation CECAM, the European Physical Society and the University of 
Granada, and endorsed by the Spanish Physics Society and the American Physical 
Society.  

We also wish to express gratitude to all those who have collaborated in making this 
event a success. In particular, we mention the remarkably high quality and friendly 
cooperation of invited speakers and other participants, whose personal effort enabled 
us to accomplish the goals of the Seminar, the Steering Committee's help in designing 
format and contents, and further in situ priceless collaboration from Joaquín J. Torres, 
J. Cortés and other colleagues, and from the Ph.D. students and postdocs in our group. 
This edition of the Seminar was held from 17 to 21 of September 2012 in the charming 
village of La Herradura, a remarkable spot of the Tropical Coast of Granada, Spain, 
where the participants enjoyed a paradisiacal setting. 

Physics, Computation, and the Mind - Advances and Challenges at Interfaces
AIP Conf. Proc. 1510, 1-2 (2013); doi: 10.1063/1.4776494

©   2013 American Institute of Physics 978-0-7354-1128-9/$30.00
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Following the welcome speech, it is to be highlighted that this edition of the Granada 
Seminar is a straight consequence of the evolution and popularization of technologies 
such as encephalography, magnetic resonances, and positron emission tomography, 
which produce detailed static and dynamic pictures of the brain and its processes, and 
tiny electrodes and probes which detect and accurately measure the electric pulses 
generated in areas that are well localized and so small that include ideally only one or 
at most a few neurons and synapses today. While developing to so highly sophisticated 
standards, these technologies are becoming very widely used, so much so that are now 
familiar tools not only in specialized research laboratories but also in many hospitals. 
Therefore, myriads of valuable data concerning the structure and function of the 
nervous system are constantly becoming easily available to many scientists.  

The old challenge of trying to understand what consciousness is, how intelligence can 
emerge from relatively unintelligent neurons, and why there are different levels of 
intelligence can therefore be accepted now. The data from laboratories and hospitals 
are certainly feeding scientists in neurobiology but also in the apparently distant 
mathematics and physics; particularly statistical physics which nowadays masters the 
modeling of complex systems is eager to handle good data on the brain, which is a 
paradigm of complexity.  

But this is not the only justification for looking at the interfaces between disciplines. 
This meeting was also motivated by the fact that there is a slow though observable 
convergence between biology systems and digital ones which, in addition to intriguing, 
is a field with infinite applications that should prove be most relevant to humanity.  

Finally, let me notice that an effort has been made by authors and editors to offer 
pedagogical notes here; in particular, each topic is comprehensively described within 
its scientific context. We try to mold the Granada Lectures into a series of books that 
help introduce the beginner to novel advances in statistical physics and to the creative 
use of computers in scientific research, as well as to serve as a work of reference for 
teachers, students and researchers.  

Pedro L. Garrido  and  Joaquín Marro   Granada, 21 November 2012 
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