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125 Centers 
(50 Joint Institutes with 
Universities or other 
institutions) 
 
Total personnel: 10,000 
     (2369 Staff Scientists) 
 

Spanish National  
Research Council 
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IFISC: Institute for Cross-Disciplinary Physics and Complex Systems 
  

  

Connecting Science, 
Understanding Complexity . 

Joint Research Institute of CSIC and UIB created in June 2007 building 
upon the former Cross-Disciplinary Physics Department of IMEDEA (1995) 

Tenured researchers ( 9 UIB + 7 CSIC): 16 
  Postdoctoral Research Associates: 16  
        PhD fellows/contracts:  22 

 Long term visitors: 8  
    62 scientists from 13 different nationalities 

  

Argentina 
Brasil 
France 
Germany 
Italy 
Japan 
Portugal 
Poland 
South Korea 
Spain 
UK 
Uruguay 
Venezuela 
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22 PhD students 
 International level: Foreign 9/22 
 Mobility:  UIB  students 4/22 
7 Master and collaboration students 
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Connecting Science, 
Understanding Complexity . 

IFISC MISSION and VISION 

Cross-Disciplinary and Strategic research from the perspective of physicists 
Cross-Disciplinary: Transfer of knowledge, concepts and methods across the 

borders among established fields and colonization  of frontier spaces.  
  Strategic: Phocus in fields of strong potential for the future and emerging  
                     topics beyond the traditional physics of the XXth century. 
      Avoid incremental research and the basic-applied dichotomy 
  Responsible Research and Innovation 

       IFISC ASSESMENT International ESF Panel: Strategic Plan CSIC 2010-13 
 
                                               Assesment within CSIC Institutes: 5/5 

“IFISC is unique in the Spanish context and also has    
internationally a very strong standing. It challenges the 
world best centres and it  is a major actor of emergence 
of complex science.” 
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IFISC Research Lines  

COMPLEX SYSTEMS. STATISTICAL AND NON LINEAR 
PHYSICS 

COMPLEX SYSTEMS:  
      STATISTICAL AND NONLINEAR PHYSICS 

QUANTUM PHYSICS: PHOTONS, ELECTRONS  
AND INFORMATION  
 
NONLINEAR OPTICS AND DYNAMICS OF 
OPTOELECTRONIC DEVICES 
 
FLUID DYNAMICS, BIOFLUIDS, AND  
GEOPHYSICAL FLUIDS 
 
BIOLOGICAL PHYSICS AND NONLINEAR  
PHENOMENA IN ECOLOGY AND PHYSIOLOGY 
 
DYNAMICS AND COLLECTIVE PHENOMENA  
OF SOCIAL SYSTEMS 

Associated Unit: UIB Group on Human Cognition and Evolution 
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http://ifisc.uib-csic.es/outreach 
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Complexity:  
   

  
 S. Hawking:  

Complexity is the science of the 21st century 

Triumph of emergence over reductionism 
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What are complex systems? 

In many large ensembles, the property of the system as a 
whole cannot be understood from studying the individual 
entities alone — these ensembles can be made up by 
neurons in the brain, transport users in traffic networks or 
data packages in the Internet. The past decade has seen 
important progress in our fundamental understanding of 
what such seemingly disparate 'complex systems' have in 
common; some of these advances are surveyed here.  

http://www.nature.com/nphys/journal/v8/n1/full/nphys2198.html 

http://css.csregistry.org/tiki-index.php?page=What%20are%20Complex%20Systems%20? 

http://www.nature.com/nphys/journal/v8/n1/full/nphys2198.html
http://css.csregistry.org/tiki-index.php?page=What%20are%20Complex%20Systems%20?
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COMPLEX SYSTEMS 

Many interacting units, so that EMERGENT PHENOMENA arise which are 
not reducible to individual unit behavior: More than the sum of the parts 

NEURON             BRAIN                            MIND 

Financial networks 
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EMERGENCE 

LCE-Helsinki 

Bottom-up: Order emerges from disorder  
Order at large scales emerges from 
interactions at small scales 
Individual behavior is not a guide for the 
collective behavior 

THE WHOLE IS MORE THAN THE SUM OF ITS PARTS 

cutting a horse in two does not result in two small horses 

REDUCTIONISM                     EMERGENCE  

The reductionist hypothesis does not by any means imply a 
"constructionist" one: The ability to reduce everything to simple 
fundamental laws does not imply the ability to start from those 
laws and reconstruct the universe. P.W. Anderson (1972) 
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COMPLEXITY 

Emergent properties 
 
Adaptation 
 
Nonlinearity: THRESHOLDS 
 
Multilevel: Bridge between 
individual and collective: 
From organisms to 
ecosystems, from PC to WWW 
 
 
Feedback 

Z.N. Oltvai and A.-L. Barabasi   
Science, 298, 2002. 

ERA-NET Complexity 

There is no unique definition of COMPLEXITY: 
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SYNCHRONIZATION 
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IFISC Live Seminars 

Our seminars are webcast live  

   http://ifisc.uib-csic.es/live.php 
2011: 60 seminars 

http://ifisc.uib-csic.es/live_seminars/live.php
http://ifisc.uib-csic.es/live_seminars/index.html
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IFISC Student internships 
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OUTREACH: Science and Technology week 2010 

Menorca Museum 

LASER  
Graffitti Exhibitions 

Ses Voltes, Palma 
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OUTREACH  2013 

@IFISC_mallorca  

http://www.facebook.com/ifisc 

Explorant les Fronteres entre els Sabers VI 
“Nuevas formas de divulgar la ciencia” 

CaixaForum, May 2013 

Press releases 

Feb-May 2013 

http://ifisc.uib-csic.es/outreach/
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