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Institute for Cross-Disciplinary Physics and Complex Systems
Joint Research Institute of CSIC and UIB created in June 2007 building

| upon the former Cross-Disciplinary Physics Department of IMEDEA (1995)
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IFISC MISSION and VISION

and research from the perspective of physicists

. Transfer of knowledge, concepts and methods across the
borders among established fields and colonization of frontier spaces.

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

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
<. 0f complex science.”
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IFISC Research Lines

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
ORSOCIAL SYSTEMS

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

S. Hawking:
Complexity is the science of the 21st century

Triumph of emergence over reductionism

http://ifisc.uib-csic.es



f/—_\\ What are complex systems?
IFISC

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

Complex systems are systems where the collective behavior of their parts entails
emergence of properties that can hardly, if not at all, be infered from properties of the
parts. Examples of complex systems include ant-hills, ants themselves, human
economies, climate, nervous systems, cells and Iving things, including human beings

as well as modern energy or telecommunication infrastructures

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?

COMPLEX SYSTEMS
IFISC

Many interacting units, so that arise which are
not reducible to individual unit behavior:
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f/—‘\\ EMERGENCE
IFISC

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

cutting a horse in two does not result in two small horses
—— >
<

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)




f\ COMPLEXITY
‘IFISC

There is no unique definition of COMPLEXITY:

o Emergent properties

3% Adaptation

% Nonlinearity: THRESHOLDS

% Multilevel: Bridge between
Individual and collective:

From organisms to

Z.N. Oltvai and A.-L. Barabasi

Science, 298, 2002. EV3 Feedback

http://ifisc.uib-csic.es
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IFISC Live Seminars

2011: 60 seminars

IFISC seminars People - IFISC @ ifisc.uib-csic.es/seminars/c

i € C A | © ifiscuib-csic.es/live_seminars/seminar_player.php?id=106

| Seminar's list Sizes: Small - Large - Huge

By Santo Fortunato, I3/, Turin, ftaly on 2011-05-05
15:00:00
The complexity of networks and social dynamics

Activity of scientists

Citation patterns

Collaboration patterns

Evaluation of scientific output

IFISC seminars licensed under a
3§ Creative Commons Reconocimiento-No cometcial-Sin obras derivadas 3.0 fia License



http://ifisc.uib-csic.es/live_seminars/live.php
http://ifisc.uib-csic.es/live_seminars/index.html

IFISC Student internships

IFISC STUDENT INTERNSHIPS 2013

TUTOR

PROJECT

Claudio Mirasso

Simulating neuronal models

Damia Gomila

Control of fluctuations in the power grid by consumer-consumer
interaction.

David Sanchez

Energy flow in tight-binding models.

Emilio Hernandez

Competition of biological organisms and species: A continuous and
stochastic modelling approach.

Ingo Fischer

Experimental characterization of a semiconductor laser with external
optical feedback. Optical linewidth measurements. Application of
homodyne and heterodyne technigues.

Llorencg Serra

Modeling of Majorana modes in semiconductor nanowires.

Radl Toral

From ants to financial markets.

Roberta Zambrini

Quantum synchronization in presence of driving.




OUTREACH: Science and Technology week 2010

50 ANIVERSARI DEL

| u y m
LHSER

IFISC (CSIC-UIB)

%, 18.00: Inauguracif de I Selmana \ Taula rodona; Laser | medicina:
e 1a Ciencia i [ Tecnologia de les 4 aplicacions | reples.
‘ Sala d'actes e CaixaForum.
Placa de Weyler, 3 (Paima)

Conferancia: Aplicacions del laser

o1 Ia conservacio artistica: I'bra ceramica
tie Gaudi a la Catedral de Mallorca.

Seu. Placa de I'Almoina, $/n (Paima)

tuites - Més informacié: Tel. 971259719 - E-mallifisc@ifisc.ulb-csices - htp://ifisc.uib-csic.es




Clhadas, los #
altavoces de

bBiofisicas Un estudio en el que
participan investigadores de Baleares
descifra los secretos que permiten al
oido amplificar sénidos muy débiles y
la clave son un tipo de células
denominadas ciliadas. Elena Soto

IFISC

nuestro oido _

OUTREACH 2013

Jornada de puertas abiertas
@ IFISC

21 de Febrero, 15:00h - 18:00h
Sala de Seminarios del IFISC
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» Obrint la Ciéncia - Abriendo la Ciencia - Opening Science

KFISC csic

. Obra Social

° Fundacién TaCaixa”

HOME ABOUTIFISC ~ PEOPLE  RESEARCHLINES  PUBLICATIONS ~ SEMINARS ~ OUTREACH  MASTERIFISC  JOBOPENINGS  CONTACT

IFISC OUTREACH

Home

Presentations

Publications

Press & Media

Science and technology week

HOME

Science fair ! f

EVENTS, PRESS & MEDIA

All 2013 2012 2011 2010 2009 2008 2007
2008 2005 2004
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. o Researchers solve

e scientific questions in
(L 8
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i T4 affspaces
RTT
4

Parallel photonic
information processing at
gigabyte per second data
rates using transient
states.

IFISC researchers
propose a theoretical
framework to study the
combined effects of
temperature and electric
fields in nanostructures

Il Premios Onda Cero
Mallorca 2012

Feb-May 2013

Explorant les Fronteres entre els Sabers VI

“Nuevas formas de divulgar la ciencia”
CaixaForum, May 2013



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

<% Jomada de puertas abiertas @ IFISC, 21 de
Febrero de 15:00 a 18:00h.

S

Connecting Science,
Understanding Complexity

4& Abriendo la Ciencia: Cémo construir puentes
entre investigacion y sociedad. 20 de Febrero
9hs, CaixaForum Palma. Inscripcion abierta.

* IFISC Master in Physics of Complex Systems.

RESEARCH LINES NEWS & EVENTS

» Complex systems. Nonlinear and Statistical Physics
» Ouantum physics: photons, electrons and information * [FISC Seminar, 19-02-2013, 14:30: Anficipated

] ) ] ) ) Synchronization in Neuronal Circuits Fernanda
» MNonlinear Optics and Dvnamics of Optoelectronic Devices . Matias, IFISC

P Fluid dynamics, Biofluids, and Geophysical fluids
- ‘ut » Biological Physics and nonlingar phenomena in ecology and » Jornada de puertas abiertas @ IFISC, 21 de
hvsiolo Febrero de 15:00 a 18:00h

» Dynamics and collective phenomena of social systems P Sci Reports: Systemic delay propagation in air

traffic networks. Data, realistic modeling &
forecasting.

Complex systems, a central paradigm at IFISC, are characterized by emergent and collective phenomena of many interacting
unitz. Fundamental understanding of these systems comes from Statistical Physics tegether with the Theory of Dynamical
Systems, which includes the study of chaos and the effect of fluctuations and random events on systems evolution. Generic
phenemena under consideration include synchronization, phase transitions, noneguilibrivm instabilties, spatiotemporal pattern

formation, or dynamics and evelution of complex networks.
VORKSHOPS, CONFERENCES & SCHOOLS
COMPUTING SERVICES UNIT ’
» (06/05/2013) THEfoDA: Theory and

The Computing Services Unit manages the computational resources at IFISC. Nuredduna is our main computer mechanisms of social interactions in the big
cluster. data era



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

	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 6
	Número de diapositiva 9
	IFISC Research Lines 
	http://ifisc.uib-csic.es/outreach�
	Número de diapositiva 20
	What are complex systems?
	COMPLEX SYSTEMS
	Número de diapositiva 23
	Número de diapositiva 24
	SYNCHRONIZATION
	IFISC Live Seminars
	IFISC Student internships
	OUTREACH: Science and Technology week 2010
	OUTREACH  2013
	Número de diapositiva 46

