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The CCCB is a multidisciplinary cultural centre that
explores the key challenges of contemporary soci-
ety. It runs an extensive programme of activities
and events in different languages and formats that
include major thematic exhibitions, series of con-
ferences and literary meetups, film screenings and
festivals. As part of its mission to think about

the present, the CCCB structures its programme into
four key areas that reflect the centre’s main topics
of interest and reflection: the word, the city, the
technosphere and the body.

Based in the Telefdnica company’s former headquar-
ters, Espacio Fundacion Telefdnica runs a multidisci-
plinary programme that seeks to forge connections be-
tween artistic creativity and innovation and society
in general. It is a place for reflecting on digital
culture and for experimenting with the new technolo-
gies applied to artistic creation.

Wellcome Collection is a free museum and Tibrary that
aims to challenge how we all think and feel about
health.

Through exhibitions, collections, live programming,
digital activities, broadcasting and publishing,
Wellcome Collection creates opportunities for people
to think deeply about the connections between
science, medicine, 1ife and art. Wellcome curated the
two exhibitions that serve as the basis for BRAIN(S):

Brains: The Mind as Matter: An exhibition that

explored what humans have done to brains in the name
of medical intervention, scientific enquiry, cultural
meaning and technological change.

States of Mind: Tracing the Edges of Consciousness:
A collection of Titerature, science and art that
delves into the mysteries of human consciousness.
Understanding the nature of consciousness continues
to challenge even leading experts in the field.

CURATORS

Emily Sargent is Senior Curator of
temporary exhibitions at Wellcome
Collection. She has curated numerous
high - profile interdisciplinary
exhibitions on a wide range of
subjects, among them human improvement
and the connection between health and
architecture. She recently directed
a programme of artists’ projects at
Wellcome Collection that explored
various care practices during the
COVID-19 pandemic. Prior to this,
she worked at the Royal College of
Art in London and as an independent
curator of shows in the UK and abroad.
She studied at Goldsmiths College,
University of London, contributes
regularly to 1live and online events
and debates and writes for digital
and print media.

Ricard Solé is a research professor
with ICREA (the Catalan Institute
for Research and Advanced Studies)
currently working at Pompeu Fabra
University, where he 1is head of
the Complex Systems Lab in the
PRBB (Barcelona Biomedical Research
Park). He teaches biomathematics, the
principles of biological design and
biocomputing. He holds BScs in both
Physics and Biology, awarded by the
University of Barcelona, and received
his PhD in Physics at the Polytechnic
University of Catalonia. He is also
External Professor of the Santa Fe
Institute (New Mexico, USA), external
faculty of the Center for Evolution
and Cancer at UCSF, a member of the
Council of the FEuropean Complex
Systems Society and a member of the
editorial board of PLoS ONE. He has
received a European Research Council
Advanced Grant (ERC 2012).

One of his main research interests
is understanding the possible
presence of universal patterns of
organisation in complex systems,
from prebiotic replicators, cancer,
multicellularity, viruses, protocells
and Tanguage to evolved artificial
objects. Key questions are how robust
structures develop, how information
is incorporated into these structures
and how computation emerges. He uses
both theoretical and experimental
approaches based on synthetic biology.
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INTRODUCTION

The human brain is the most complex object that we know.
It is the fabric of our dreams and conscious experience.
It enables us to explore and change our surroundings,
remember the past and imagine multiple futures, and un-
derstand the universe in unprecedented detail.

Our mind also provides us with a conscious selfhood - that
particular experience of being you - and enables us to
consider ourselves in relation to others, and our place
in the universe. Language, arguably one of the greatest
developments of evolution, allows us to communicate with
each other and to share our subjective experiences.

What, then, is a brain and how does it work? Are human
brains unique?

Neuroscience has been able to shed light on diverse fac-
ets of brain complexity and uncover many of its myster-
ies, and yet so much is still unknown. Many of the old
problems formulated since the dawn of philosophy remain
open, but we keep expanding our knowledge as new ide-
as emerge. As our understanding of the brain improves,
so does our potential to help when it falters - through
illness or injury.

We share a planet with many other minds that have evolved
to make sense of their environment: the complex brains
of dolphins or the collective minds of ant colonies, for
example. There are outliers too: organisms with no brains
that are capable of solving complex problems. There is
not one single brain, but many.

As we navigate our way towards a richer and more diverse
understanding of minds, we face new questions, but con-
tinue to hope that the mysteries of the brain will be
finally unlocked.

Andrew Carnie

Atlas: There and Here
Londres, 2012

Time: 19726~

This work reflects Andrew
Carnie’s interest in the
act of anatomical slicing
and themes of change and
mortality. It 1is based on
Scottish surgeon William
Macewen’s Atlas of Head
Sections (1893) and inter-
leaves 1images taken from
the book with photographs
of Macewen’s original spec-
imens.
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EXHIBITION
ITINERARY

For a long time, most approaches to the human brain were
grounded in the study of its external features. Early anat-
omists found that it has two hemispheres, described its
complex convolutions and noticed striking similarities with
other species, particularly primates. Medical sculptors
simulated the brain using coloured wax and other materials
such as plaster, papier-maché and wood.

A number of case studies involving brain injury caused by
ageing, accidents or warfare started to offer clues about
the brain’s inner workings. It seemed as if different parts
of the brain were associated with different tasks, although
the real nature of these connections remained obscure and
was often misinterpreted. Everything changed with a major
innovation that took place at the end of the nineteenth
century. Two extraordinary histologists, Camilo Golgi and
Santiago Ramén y Cajal, revolutionised the field by using
novel techniques that revealed the fabric of brains under
the microscope. The brain no longer appeared to be a fuzzy,
sponge-like piece of matter but was revealed to be an in-
tricate web made of millions of ‘neurons’: the smallest
units of brain architecture.

v HlE A
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Humans have thrived as a species, expanding across a chang-
ing biosphere since originating in Africa millions of years
ago. Moving from the original savannah into almost all
available habitats, people have exploited an extraordinary
capacity to adapt by modifying the environment using tech-
nology. Over the last two million years, human brain size
has grown rapidly, becoming three times Targer than those
of our earliest hominin ancestors and our ape relatives.

Along with increased size, new connections emerged that
allowed Tanguage and symbolic thought to develop. A ‘mirror
neuron’ system made it possible to understand the emotions
of others. These crucial developments allowed people to
cooperate in unprecedented ways.

Although neither minds nor thoughts Tleave fossils, the
cave paintings made by Homo sapiens could be seen as such.
The scenes describe a rich, dynamic and complex view of
the world. In these paintings our ancestors left a message
that was not directed at their present, but to an unknown
future, intended for others who would Tong outlive the
artist. We were already time travellers. Far from a mental
world frozen in the present, humans were able to master
time and become storytellers.
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Werner Herzog

Cave of Forgotten Dreams
EUA, 2010

Documentary

Time: 3709”7

Discovered by chance in 1994 by the speleologist Jean-Marie
Chauvet, Chauvet Cave, situated on the banks of the Ardéche
river in France, contains almost 500 cave paintings dating
from 32,000 years ago. According to current knowledge, they
are the oldest ever found. Rock art is evidence of a mind
capable of narrating and of creating a message sent to the
future.
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The art of Jjudging by appearances found new credibility
with the emergence of brain science. By studying the kinds
of physical and mental impairment caused by specific brain
injuries, scientists arrived at the theory of f‘cerebral
localisation’, which holds that mental capacities such as
speech or vision reside in specific areas of the brain.
This has formed the basis of modern neuroscience and neu-
rosurgery, but during the Tate eighteenth century it also
gave rise to the ‘quack’ science of phrenology. Phrenolo-
gists believed they could read an individual’s character by
examining the ‘bumps’ on their skull.

Meanwhile, many anatomists tried to relate the size and
shape of brains to the reputed characteristics and in-
terests of their original owners. The brains of deceased
intellectuals and executed criminals were systematically
collected in the search to identify the perceptible signs
of both genius and criminality. During the nineteenth and
twentieth centuries, anthropometry - the comparative meas-
urement of humans, often based on skull shape - was widely
used to Justify racist stereotyping and pseudoscientific
theories of racial or gender superiority.

Brain size appeared to distinguish Homo sapiens from other
species and from our hominid ancestors. However, modern
neuroscientists would dispute any simple correlation be-
tween brain mass and social attributes such as intelli-
gence.

v |
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Christian Fogarolli
Phantom model
2016

Wood, iron, clay, polysty-
rene, foam and mirrors

Phantom Models 1is an ongo-
ing art project to promote
the artistic and scientif-
ic heritage of this initi-
ative. Its intention is to
locate all the models pro-
duced by the two scholars,
and promote them through
exhibitions, presentations,
workshops, and conferences.
Many of the original models
have been lost or destroyed.
Thanks to information pub-
lished in 1884 by professor
Aeby, Fogarolli has drawn
up a list of cities that
bought the model and recon-
structed copies for those
that have lost their orig-
inals.
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Can the brain be understood in terms of technology? This
question has been asked since the first attempts to find
a mechanical model of the mind. With the development of
the science of electricity, it became clear that electric
fields were important to nerve activity and perhaps to life
itself. Early studies with animals by Luigi Galvani and
Giovanni Aldini’s Tater work, in which he connected human
corpses to electric batteries, inspired theories of brains
as networks of connected batteries. Mary Shelley was in-
fluenced by these ideas in her 1818 novel Frankenstein; or,
The Modern Prometheus.

The rise of electricity in the early nineteenth century
took place in parallel with another major technological
advance: the development of the Jacquard machine. This was
a mechanical loom that simplified the process of manufac-
turing textiles with complex designs. This was achieved
using punched cards, which were a visionary precursor of
computer software. Later, the idea of a machine able to
perform complex computations offered another metaphor: the
brain as a calculator. Charles Babbage and Ada Lovelace’s
work inspired the first ideas of ‘mechanising intelligence’
and building an intelligent machine. Eventually, both me-
chanical and electrical technology were combined by Spanish
engineer Leonardo Torres Quevedo, who created machines able
to perform complex calculations, which predated the first
electronic computers.

With the invention of the telegraph and the telephone, new
metaphors emerged that compared both systems with brains.
The first telegraph of Victorian England was dubbed ‘the
nervous system of Britain’, predating the modern views of
brains as complex networks. But it was the information
technology revolution that started in the 1950s that pro-
vided the most accurate, and yet incomplete metaphor: the
brain as a computer.
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The birth of modern neuroscience started with the work of
Santiago Ramén y Cajal and his foundational textbook: The
Texture of the Nervous System of Man and the Vertebrates.
He was an exceptional experimentalist and artist who de-
voted countless hours to preparing, observing and drawing
samples of nervous tissue.

He was able to prove that neurons were the building
blocks of brains, forming networks that, he proposed,
could store thoughts and sensations. While the brain was
already believed to be the ‘organ of the mind’, it was
not until Ramén y Cajal’s work came to Tight that a clear
picture of the fabric of the mind started to form.

The dominant theory at that time held that neurons were
linked together in a fixed web, similar to the telegraph
network. Ramén y Cajal instead observed, correctly, that
the nervous system was a network of distinct cells that
communicate with each other. These networks were highly
‘plastic’ - they could grow and repair themselves. Ramén
y Cajal’s intuitions were later confirmed by other schol-
ars. Ramén y Cajal shared the Nobel Prize for Medicine
in 1906 with Camillo Golgi, who developed the method of
staining brain tissue that allowed individual structures
to be studied in detail.

Although the study of neurons and their networks never
stopped, another revolution took place at the beginning
of the twentieth century with the development of network
science. In parallel with rapidly improved techniques for
mapping the brain, a new concept was proposed that became
central: the ‘connectome’. This term refers to the wir-
ing diagram that connects individual neurons or groups of
neurons. Different connectomes can be defined on multiple
scales, and their architecture helps to define a better
picture of brain cartography and the ‘highways’ Tinking
different areas. They also provide a new understanding of
brain injury and psychiatric disorders using a systematic
and holistic perspective.

Greg Dunn and Brian Edwards
Self Reflected
2014-2016

Reflective microengraving
on glass ceramic material

Using a technique called
reflective microetching, it
reveals the enormous scope
of delicately balanced neu-
ral choreographies, which is
designed to mirror what is
happening in our own minds
as we look at the work - a
brain observing itself. De-
scribed by the artists as a
work of ‘neonaturalism’

Self Reflected reminds us
that this most complex ma-
chine in the known universe
is at the core of our be-
ing and is the root of our
shared humanity.
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James Sharpe, EMBL (European Molecular Biology Laboratory)
Barcelona / CRG

Visualisation of mouse neurons

Visualisation chemically treated to make it optically trans-
parent, and scanned using a Selective Plane Illumination
Microscope (SPIM) to generate a 3D virtual reconstruction.
In this type of microscope, a thin sheet of Tlaser 1light
illuminates a single plane in the sample so that only the
part that is in focus in the camera fluoresces. The sample
is then scanned through the light sheet to build up a full
3D data set, plane by plane. Using this 3D data, we gener-
ated a maximum-value projection through the embryo’s head
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Today there is a consensus within neuroscience that our
conscious mind is generated by our brain. But the question
of how the subjective experience of consciousness arises
out of the objective tissue of a human brain has been con-
troversial and has given rise to different theories. Four
hundred years ago, mind and body were considered two dis-
tinct, but closely related, entities, with the conscious
mind present only in humans.

Memory, emotions, dreams and perception are just some of
the many remarkable experiences that arise from brain ac-
tivity. But consciousness is not static, it changes over
the course of our lives. During childhood, neural networks
rapidly expand, shaped by our interactions with other hu-
mans and the development of Tlanguage. A reverse process
occurs as we age. The death of neurons can erase our mem-
ories and, eventually, the conscious experience itself.

Scientific and engineering breakthroughs have recently
shed surprising new light on the relationship between the
nature of perception, conscious experience and embodi-
ment. Brains are not islands and their interaction with
the world happens via our bodies, which act as an extended
mind. Virtual reality and advances 1in humanoid robotics
allow us to experiment, creating artificial embodiments
and experience out-of-body scenarios.

The implications of these advances have great consequences
in many areas, from philosophy of mind to clinical set-
tings. They provide a new understanding of the tangled re-
lTation between matter and mind and offer unique opportuni-
ties to bring together science, technology and philosophy.

Joseph Green, The Brain That Wouldn't
Die, 1962.
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Are brains and minds two completely different things? In
the seventeenth century, philosopher René Descartes for-
mulated his dualist hypothesis that the body and soul were
formed of different substances: the physical, non-thinking
body and the spiritual soul that could exist outside the
body.

Descartes, and other scholars, saw parallels between the
physical body and mechanical automata. These were techno-
logical marvels of the time, with internal mechanisms able
to emulate human-Tike behaviour. Some were writers, others
played music, and some were even able to speak a few words.
Descartes toyed with the idea of constructing a human au-
tomaton activated by magnets, and it is said that he owned
a wooden automaton of his deceased daughter, Francine.

Descartes believed that animals were mere mechanisms. If
they squealed when hurt, this was no more than the squeak
of a rusty automaton. Today, this would translate as an-
imals having no consciousness or even awareness. Is that
the case?

The scientific study of consciousness was once thought
to be impossible due to its subjective nature. Although
many scholars explored the problem from a philosophical
perspective, it took a long time before the scientific ap-
proach to consciousness started to take shape as a reality.
In the early 1990s, a renewed interested in the problem
emerged among neuroscientists keen to establish a basis
for the scientific study of consciousness. Although final
answers remain a long way off, great progress has been made
in solving one of the most difficult problems of science.

_‘h qestit 5 quic, 51 po et

Laramascoto: Santiago Lara i
Beatriz Coto

Exocerebro

2020

Interactive installation

This interactive installa-
tion is inspired by the idea
that consciousness extends
outside the brain in the form
of cultural prostheses, such
as writing, art, music and
other symbolic structures;
a hypothesis argued by an-
thropologist and sociologist
Roger Bartra.
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Ivana Franke

Half a Minute Thought
2016

Print on paper

Half a Minute Thought is a print of the data made by EEG.
It features thirty seconds of recording of the brain’s
cortical activity during the brain’s exposure to the
lTight installation. The print is a visualised difference
between experiential and technological time.
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Louis Darget

Photographies
de la Pensée
1896-1898

Photography

A professional soldier, Louis Darget (1847-1923) developed
an interest in spiritual photography. He tried to cap-
ture images of thoughts by pressing unexposed photographic
plates to the foreheads of sitters while they transmitted
images from their minds onto the plates.
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Language and memory facilitate the relationship between
our internal and external worlds. They also provide a
window into brain health and disease.

To a large extent, we are our memories: our normal con-
scious experience relies on us remembering who we are.
It plays a central role in our Tives, works on multiple
levels and can be triggered in subtle ways. Understand-
ing how memory works is still a great challenge for neu-
roscience and many questions remain open. Why are some
people able to remember everything? Why can’t we recall
the first three years of Tife? What can be done to stop
memory 10ss?

Memory is distributed across different networks in the
brain, some of which are used to plan the future. Memory
not only allows us to relive past experiences, but also
to imagine multiple futures. The Toss of memory can be
devastating, interrupting our understanding of ourselves
in relation to others and how we operate in the world.

Language is an extraordinary tool that allows us to com-
municate with each other and ourselves. It 1is tightly
coupled to memory, which is necessary to organise sen-
tences in a sequential manner. For a young child, the
acquisition of language is a significant moment in their
engagement with the world. But if human consciousness and
language are so tightly bound together, what are the im-
plications when language centres in the brain are damaged
through injury or illness?

Language is one of the greatest developments in evolution
but understanding its origins remains a challenge, and
we are only just beginning to comprehend language pro-
cessing in the brain. We have learnt that language has
a network structure, similar to the architecture of the
internet. This has provided unexpected clues about its
strengths and weaknesses and their relevance for health
and disease.

I

Joaquim Jorda
Beyond the mirror
Barcelona, 2006
Documentary

Time: 8°08”

This documentary considers
the subject of visual ag-
nosia, a disorder charac-
terised by the inability to
recognise familiar stimuli
and to attribute meaning to
them. It is not due to sen-
sory deficits but to lesions
in associative regions of
the cerebral cortex. Peo-
ple with visual agnosia can
see objects but they cannot
identify or recognise them
visually.

Louise K Wilson
Timeline
2003

Installation

Artist Louise K Wilson in-
vites you to participate in
this work exploring autobi-
ographical memory and child-
hood amnesia. Autobiograph-
ical memory concerns events
that you remember (rather
than ones about which you
have Dbeen told) and re-
lates to particular events
that happened at particular
times and places.
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WilTliam Utermohlen
Self-portraits
1977-2000

Artist William Utermohlen
(1933-2007) began painting
self-portraits following
his diagnosis of Alzheimer’s
disease in 1995. Alzheim-
er’s, a progressive form of
dementia, robs patients of
their sense of space, among
other symptoms. In the last
of Utermohlen’s artworks,
the features of his iden-
tity are eroding and col-
lapsing.

Shona IT1lingworth
Time present
2016

Digital video installation

Time: 35’

A
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Claire was forty-four years
old when she awoke from a
coma to find that she could
no Tlonger remember much of
her past, form new memories
or recognise faces (not
even her own). In Time Pres-
ent, Il1lingworth explores
Claire’s personal experi-
ence alongside the cultur-
al amnesia surrounding the
depopulated Scottish is-
land of St Kilda, located
40 miles west of the Quter
Hebrides 1in the North At-
lantic.
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How do we perceive reality? Do we, as some scientists sug-
gest, ‘invent’ reality? For most humans, our perception
of the world is dominated by the visual brain. This begins
with the visual cortex, which is a credit card-sized area
in the back of your brain that receives information from
the eyes. But this is only part of a more complex informa-
tion processing system that provides a full understanding
of what we are looking at. And yet, we can be fooled by
some images and misinterpret or over-interpret reality.

Our brains have evolved in a world filled with Tlight.
Like other vertebrates, our visual processing prioritis-
es certain aspects of perceived reality, such as motion,
over others. Most visual illusions work because of these
preferences. Our minds tend to “fill in’ missing informa-
tion according to expectations and previous experience.

We have evolved within the context of an emergent social
structure 1in which face recognition and understanding
others’” emotions has played a crucial role. Multiple
brain areas are involved in the processing of face recog-
nition. One consequence is that we see them everywhere.
Similarly, as storytellers and time travellers, we can
easily find a complex story behind a simple, even acci-
dental set of events.
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Consciousness has multiple levels and its Toss can be used
to gain some insight about its nature. During sleep we
enter a state of altered consciousness. While the brain
remains active - in fact, activity increases in some ar-
eas while we sleep - our perception is largely reduced.
We expect to remain inactive, relaxed and unresponsive
during sleep, and although we may remember dreams on wak-
ing, we are for the most part unaware that they are dreams
while we are experiencing them.

Disorders of consciousness occur when brain injury re-
sults in normal consciousness becoming severely altered
or sometimes completely destroyed. In a coma, conscious
experiences are completely absent and brain activity is
considerably reduced. People categorised as either in a
‘persistent vegetative’ state (also known as ‘wakeful but
unaware’) or as minimally conscious will exhibit sleep-
wake cycles but are assumed to lack consciousness.

Brain 1imaging has greatly expanded the wunderstanding
of conscious experiences, providing novel views of the
dreaming brain or altered states of consciousness. Stud-
ies using functional magnetic resonance imaging (fMRI)
have allowed scientists to communicate with people who
were previously thought to be in an unaware state.

Per que
somiemr

- (Por qué sofiamos?
. Why do we dream?
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Alex

Guevara

Convergence

New

Time:

production
Telefoénica,

8’

2022

commissioned

by

CCCB

and

\

:

\

Fundacion

This work has been commissioned by the CCCB and the Fundacid Telefdnica.

Convergence 1is an artistic representation of brain activity during
phases of sleep.

The data were compiled by the artist using EEG technology with a helmet
with eight sensors (Unicorn) between May and June 2022. The result 1is
an audiovisual experience, a fascinating journey through the cycle of
sleep. The process begins when the eyes close.
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Brains rely on electric activity to work and can be in-
fluenced by electric or magnetic stimuli. This was demon-
strated by the controversial use of electroconvulsive
therapy (ECT) as a treatment for a wide range of psychi-
atric conditions. Early research by Jose Manuel Delgado
revealed that behaviour could be controlled by the appro-
priate brain stimulation.

With the development of a wide array of brain-computer
interfaces, it has been possible to change states of mind
or the outcomes of disease. Deep magnetic stimulation has
been used to treat depression and can induce profound
spiritual experiences. New prosthetic limbs that can be
controlled by thought and implanted electrodes have prov-
en to be very effective in the treatment of chronic epi-
lepsy, depression or Parkinson’s.

Can these technologies teach us something about the re-
lationship between body and mind? Virtual reality has
been a source of insight by further expanding our ways of
testing how the brain perceives the world. Using a full
VR suit, it is possible to trick our mind in such a way
that we can experience being ‘out of our body’, and a
combination of virtual reality and humanoid robotics can
make us feel as if we are the robotic avatar.

As the research in these areas rapidly expands into new
domains, ethical issues emerge. Recent work has shown
that even reading minds might be closer than we would
expect.
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Does my cat dream? Do elephants mourn their dead rela-
tives? Can bacteria Tearn? Are birds able to make complex
decisions? Can a robot recognise itself in a mirror? The
answer to all these questions is yes. There is cognition
beyond human minds and understanding how these ‘other
minds’ work is an exciting and controversial topic. How
deep 1is the evolutionary connection between us and other
non-human beings in relation to brains, intelligence or
consciousness?

Qur planet is filled with Tife forms that adapt to their
environments in different ways. Memory and learning are
needed to navigate the world, but is a brain required to
do so? It has been suggested that movement may have been
a necessary condition for brains to evolve. Unicellular
organisms like amoebas have no brains but can still move,
search and even hunt in efficient ways. Some scientists
believe that computation is a more appropriate metaphor,
but the way in which some organisms ‘compute’ is a Tong
way from our everyday experience. Octopuses, ant colonies
or even our own immune systems exhibit brain-Tike proper-
ties in the way they solve problems, and yet they are all
markedly different.

To add to this multiverse of cognition, we have also de-
veloped machine intelligence algorithms. Using simulations
that imitate neural networks within computers, it has been
possible to generate systems that can play chess or even
create art. But how close are these ‘artificial’ minds to
the real thing? Can we create true intelligent machines
able to develop language, emotions or even consciousness?
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Can an intelligent machine be created? This is a long-stand-
ing question 1in both science and philosophy. Since the
first attempts to replicate Tife through early mechanical
automata, much progress has been made by imitating the
circuits responsible for brain function. Mathematical and
computational models can imitate simple neural processes
of pattern recognition and language processing.

The defeat of chess master Gary Kasparov by the super-
computer Deep Blue in 1997 was a major milestone. More
recently a world champion Go player retired stating that
ATl *is an entity that cannot be defeated’. However, these
are very specific tasks and as yet no machine has been
developed with general intelligence.

In the creative realm, deep learning neural networks,
which are inspired by the way the brain cortex works, can
learn to replicate works in the style of past masters.
These networks can learn how to generate visual art or
music after a simple training process using large data-
bases of images and sound. New works that mimic Van Gogh
paintings or jazz music by Miles Davis have been created,
as well as unexpected engineering solutions.

How far can these artificial systems go? Can they ever
achieve the complexity of real brains? Advances in the
development of robotics able to evolve complex behaviour
or communication, surprisingly, suggest that a body may
be necessary, as well as a brain.

“oden les maquines vencer
la intel-ligéncia humanar

Joan Fontcuberta and Pilar
Rosado

Déja-vu
2022
Installation

Déja-Vu is a project that
involves applying genera-
tive neural net technolo-
gy to a set of images made
up of all the works held in
the collection of the Pra-
do. However, the most in-
teresting thing about this
generative process 1is the
errors made by the system
itself: the random trials,
the failed tests, the un-
foreseeable rejects, in
short, the technological
subconscious that emerges
through the accidents.

=ma il
C E»wml.llﬂilll

Roc Parés, Marti Sanchez Fi-
bla (teatronika.org i UPF)

Self & Other

Robotic performance star-
ring two NAO robots

Timw: 58"

Two identical robots partic-
ipate in this choreographed
sequence of movements in
which synchronisation and
symmetry suggest the devel-
opment of artificial con-
sciousness. Inspired by the
famous mirror scene in the
Marx Brothers’ film Duck
Soup (1933), the robot-
ic performance plays with
the public’s perception as
a way to raise questions
about embodied cognition,
automatic learning and com-
puter-aided vision.
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Living matter adopts a diverse range of shapes and sizes.
Even in cells, Tife is a dynamic process that involves
trillions of molecules working together. Planarian flat-
worms are probably the simplest 1ife forms that have
neural masses that can be defined as the ‘first’ brain.
Octopuses, however, have evolved brains that allow them
to display complex behaviour. Each of their arms also has
a neural network controlling its movement in independent
ways: the mind has split into different parts.

The brains of vertebrates, our closer relatives, include
small and large structures. Some of them, such as birds
and mammals, have evolved independently over the Tlast
340 million years. The resulting structures are marked-
ly different, but the minds are remarkably similar. This
convergence suggests that the number of possible kinds of
minds may be limited.

In some cases, the animal mind is extended in ways compa-
rable to how humans have evolved technological solutions.
In some species of spiders, individuals with tiny brains
with a very limited capacity can build a cobweb that has
10,000 times more surface area than the individual and
which works as an extremely powerful antenna.

Each mind seems to solve challenges using similar brain
structures. However, only the human brain has been able to
evolve what others have not: to evade specialisation. Ad-
ditionally, we experience the world equipped with a sense
of past and future that may well be unique from the rest
of the biosphere.

Stefan Kaegi (Rimini Protokoll) 2021

Temple du présent - Solo pour octopus: Film

A production of the Théatre Vidy-Lausanne, Shanjulab
Gimel (Laboratoire de recherche thédatrale sur la présence
animale), République Ephémere et Thédtre Saint-Gervais,
Geneve. With the co-production of the Berliner Festspiele,
the Center Pompidou - Paris and Rimini Apparat.
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Science fiction is filled with imagined intelligences
that depart from what we see in the real world: minds
reading minds at a distance, for example. The truth is
that we have Tittle understanding about what else might
be out there. However, we can speculate by taking a closer
lTook at some examples of unique life in our biosphere.
Physarum, a form of slime mould, is not a fungus, an an-
imal or a plant. It is a single-celled organism that can
be seen with the naked eye. Slowly but constantly, Phys-
arum spreads around as a shape-shifting entity that acts
as a single network of tubes connecting different parts
of its body. These tubes can grow or shrink as sources of
nutrients are found. In this way, it senses its environ-
ment and finds the optimal webs of connections to exploit
resources. The same principles can be used to make Phys-
arum solve mathematical problems, from mazes to optimal
highway maps. The final morphology is the computation.

What about Tiving robots? Through a combination of en-
gineering and Darwinian evolution, a new class of Tiving
system known as ‘xenobots’ has been created. These are
very simple entities made of cells from amphibian embryos
that exhibit simple behaviours, including motion, memory
and piling debris. These Tiving robots have no neurons,
but ‘brain organoids’ can be grown from stem cells in a
petri dish. These are not true brains, but they are a pow-
erful way to study cancer, foetal and aging diseases and
drug addiction. However, due to their simplicity, they
are still far away from performing any kind of cognitive
task.

Audrey Dussutour
Physarum
2022

Centre de Recherches sur
la Cognition Animale -
CRCA - UMR 5169

Centre de Biologie 1In-
tégrative - CBI

Université Toulouse III -
CNRS

Physarum is a giant cell
that spreads around in a
space while it detects
and exploits available
resources. It works Tlike
a morphological computer:
different paths of the or-
ganism indicate nutrients
and connect rich resource
spots via tubes. In this
way, they are able to find
the shortest paths to a
given energy source and
distribute it in optimal
ways. The same mechanism
allows them to solve com-
plex geometric problems
or even find their way out
of a Tabyrinth.
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Do ant colonies think? How do flocks of birds move coher-
ently in space and time? How do termites, who are blind
and communicate in simple ways, build their four-metre-
tall nests? In nature, collective minds work according to
principles that seem far removed from how our own brains
work. The mind is found not in the individual brains but
in the collective mind. Some species of birds or fish use
swarming to avoid predators, and from local exchanges
with close individuals a global dance emerges. In others,
this is not Jjust one aspect of Tiving. It is their way
of Tife.

Ant and termite colonies have been dubbed ‘superorgan-
isms’. These societies grow and develop, have memory
and Tearning, an extended mind (their nests) and affect
ecosystems across continents. As the naturalist Edward
Wilson pointed out, if humans had failed to conquer the
biosphere, Earth today would be the planet of the ants.

The power of distributed cognition has made them compete
with us as planetary-level engineers. Different species
have found multiple solutions to thrive in very diverse
habitats. However, in the hive mind, no complex memories
are established, sophisticated Tanguage is not apparent,
nor is time travelling allowed. If collective intelli-
gence has emerged on a distant planet, we might never be
able to talk to it.

Xavi Bou

Emergence

2021

Digital video installation
Time: 4716”7

Starlings form flocks of
thousands of individuals
to perform a mesmerising
dance 1in order to confuse
the hawks that attack them.
Part of the Ornithographies
project, in which artist
Xavi Bou has visualised
the beauty of bird flight
paths, this film explores
the concept of emergence.
This refers to collective
behaviour, when parts of a
system or entity do things
together that they would
not do alone.

Godfrey Reggio
Koyaanisgatsi
EUA, 1982

Experimental film with music
by Philip Glass

Time: 2°57°

Cortesia de 1’Institute for
Regional Education. IRE
Copyright 1983, tots -els
drets reservats

Are cities like brains? A
city is not a mind, but it
does display some remarkable
similarities with brain ar-
chitecture and plasticity.
It is made of many inter-
connected structures that
are constantly remodelling
themselves while matter,
energy and information move
across their streets.
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LA \L—"&Q{'I."{.-X MAS SOFISTICADA QUEEXISTE EXPOSMIONES =

Viaie ala esencia humana = El misterio del cerebro convertido en arte

Una exposicion en el Centro de Cultura Contemporanea de Barcelona disecciona
sus funciones, dilemas y misterios a través de 300 obras de artistas, pensadores,
filosofos y cineastas

Thos oojer vits s ooestes Cerebrods) del Camter de Cultv=s Comfermposinen de Barcelons (D005
Foto: ENRIC FONTCUEERTA (EFE} | Video: EPV

Imagen de I3 exposicion sobre ef cerebro en el CCCE

o EL PAIS
Viaje a la esencia humana

o — A ; : ; 300 obras de cientilicos, filosofos
EI CCCB se adentra en la complejidad del cerebro y explora otras inteligencias y creadores escrutan en el CCCB
los misterios de la mente humana

El arte se sumerge
en Barcelona en los
enigmas del cerebro

Werner Hereog. ©froce un pascs
pr Wi coeva del surde Francla
alas oriflas del rio Ardiche, deseu
licria por casuslidad en 1994 for
spelodlogpn Jean-Marke Chau
vl Contiene unas 5040 pinturas
rmipestres que detan de hace
A0 afos, mocho mis anti-
guns que las de Altamira o Las

CRISTINA SAET

5 seguramente la md-
quina mas comp
maravilloss QU EXES-
la que, sin duda,
define como hu-
manos. Nuestra esencia, ¢l cere-
bro. Una red interconectada de
mds de 100,000 millones de new
rons gue nos permiten entender :
) 1, P L. -~ 4
el mundo que nos rodea y ser ey e i s . F : ECA CIFCK. Barcelona  icmporincs de Baroclons {COCT)
4 . WiRgGn oo drgano genera @l inoeugure hoy, on vigge de més de
con- AQ0 pleeas a las profundidades de T, 0000 ¢ d Londres, entidad coproducto
s - i pslgque de o mane de cieniifi- - Una mujer visitaba ayer Cerelvos). en ¢l CCCE de Barcelona. 1a de csia cxposicita junie eon ¢l
lenguaje, ka imaginecion. los  cos, Nldsofos, pociasy artlsus O CECB v o Fundaclda Teleldnica.
steios o la memoria, Corvespon-  ganizada por el lsico v bidkoeo Bi- simbolice ssociado s lo mented Bl penoal CECHE investigackin. trans donde poded verse el afo prosi-
e a b harmano, smgque mo solo;  eand Soléw b comisaria Emdby Sar- - mstiz o dimporanie, porgue no versalbdad y divelgacion, e Dividiska cnovarios cies wemi-
Inteligenclas anificla anbma:  gent, la muecstre cocstong la o hay dos cerchros ignales, sungue H recorvido se aboe con los mados Materla o Men-
les y organisinos sin sescrn deam-  ructure Dovcin y evolucion del pidiera poecerlo. Ung celebrae mes minutos del documental Lo ws), i exposichin cocstiona &
hulan por Cerebrossh, la cxposi-  eerebhro, Los dotos [mporan i cifn de lo singuler que sbgue cl cwesg de dos suefins soldades comprensidn de B experiencia
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CICAr un mensaje. an
al futnro

Cerelwiys) parie de dos muoes
tras ariginarins independientes,
Birwins: The Mind a5 Mower- (2002}
v Snaie of Mind, Tracing ihe Edge
of Conscimesness. (20060 progre:
madas en la Wellcome Collection

comsclentes de que  existimos,
Bailar; amar; emocionarnoes con
un poema; eiviar naves a los con-
solar;crearedifi-

cantidad de sofisticack

cios, cuadros,
algoritimos
programar una intelipenc
cial: una vacuna para la covid.

¥ también pensary disefiar una
EX PO sobre este Grgano fas-
cinante, que tantas incognitas
cientificas v filosifieas genera, co-
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EXPOSICION Estara abierta al ptiblico en Barcelona desde hoy hasta el 11 de diciembre

L.as mil caras del cerebro

MIRADA POLIEDRICA Una exposicion explora como el arte, la ciendiay la
filosofia han estudiado y representado este drgano complejoy fascinante

BENIDORM (ALICANTE). EFE

a exposicidn Cersbrofs),
en el Centro de Cultura
Contemporanea de Barce-
lona (CCCB), propone una
mirada poliédrica sobre este O1-
gano, que combina el punto de
vista del arte con dibujos origina-
les de Santiago Ramon y Cajal,
primeras ediciones de René Des-
cartes, inventos de cientificos vi-
sionarios como Leonardo Torres
Quevedo, comics y peliculas, y
proyectos de centros cientificos.
La directora del CCCB, Judit
Carrera, senaldayer en la presen-
tacion que esta exposicion “se
produce en uncontexto de explo-
sitn del conocimiento sobre las
mentes no humanas, y en el mar-
<o de unos avances cientificos y

ciones de época de Vesalius o Des-
cartes, inventos y maquinarias de
cientificos visionarios como To-
rres Quevedo o Lady Ada Lovela-
ce.
El recorrido expositivo comien-
za con la seccién Materia, en la
que se analiza como el estudio de
los craneos fosiles y el arte rupes-
e desvelan la aparicién de la
mente simbdlica. Al inicio de este
primer apartado, que evoca un ga-
binete de curiosidades, se presen-
1a parte de la extensa coleccion de
la Wellcome Collection, asi como
diferentes analogias tecnoldgicas:
el cerebro como telar, calculadora
mecanica, red eléctrica o eleféni-
ca, ocomo ordenador.

En un segundo apartado, Men-
te, se analiza el cerebro y la con-

elPeriodico

EL PUNT AVUII"

Unaexposicio al CCCB entra al cervell, huma, d’altres animals i artificials, per
mirar d’entendre que és i com funciona: els misteris s'imposen a les certeses

Queenspassaal cap?

Maria Palau
BARCELOMA

Els exports pronostiquen
que dagqui a douw amys els
nostres cervells estaran
connectats a nternet. El
debat étic que aquesta fita
teenologica obre  (per-
drem el control dels nos-
tres pensaments? en be-
nefiei de qui i per & qué™)

dels vintadans de conébier
millor qué é3 i com fumcio-
na l'drgan amb els trets
queens defineix com abn-
mans. Llexposicid Cer
vellfs} que allotja € COCB
finz al'l1 de desembre és
uma cita ingludible per ar-
ribar a aquest futur tan
immediat proveits duns

COnsarven la consciénoin

Al que no &6 de cap de
los maneres una magquing.
La intel ligéncia artificial
oz lluny dassemblarse a
un cervell huma, Almenys
de moment. Que de coses
fortes n'han passat. De-
uen recordar el campio
mundial d'escacs Garri
Kaspérov derrotat per
una supercompitadors of
1997, Aquesta mateixa

Ricard Solé: “El
cervell ésmolt
complexi
continuasentun
gran
desconegut”

Hasta el 7 de noviembre, el Centre de Cultura Contempordnia de Barcelona (CCCB) explora en ‘Cervell(s)” los
aspectos fisioldgicos, artisticos v filosdficos que rodean al drgano mds complejo v también mds desconocido.

El cerebro, el mayor productor cultural

Ramon y Cajal entre robots§ TIMF
v hormigas: el CCCB viaja
al centro del cerebro
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Oci i Cultura

EI CCCB dissecciona el cervell, el productor cultural més gran de la histdria
El CCCB dissecciona el cervell, el
productor cultural més grande la
historia

El centre explora els aspectes fisiologics, artistics i filosofics de I'dorgan mes complex i més desconegut

L'exposicio “Cervell(s)” al CCCB s’interroga sobre
els misteris de la ment

Victor Giralt | dimecres, 27 de julicl del 2022, a les 08.10

Quan sorgeix la ment humana? Per qué somiem? Poden les maquines véncer la intelligéncia humana? Les coldnies
de formigues sén com cervells liquids? Aguestes i moltes altres giestions planteja I'exposicio “Cervell(s)”. que es
pot visitar al CCCB entre el 26 de julioli el 11 de desembre

Cultura

LIERCE - AHTE - CNE

MUSICA - TEATRO - DANIA - HISTORIA - ARQINTECTLRA - COMEC - VIDEC.AIEGODS

EL PAIS

TOROE - BABELLA - ULTIWAS NOTICIAS

EXPOSICIONES =

& El misterio del cerebro convertido en arte

Una exposicion en el Centro de Cultura Contemporanea de Barcelona disecciona
sus funciones, dilemas y misterios a través de 300 obras de artistas, pensadores,

filésofos y cineastas

La exposiciin Cerebro{s) abre sus puertas en el Centro de Cuftura Contemporinea de Barcelona

Tiaa nofer viots b osesben ' Ceavelds) del Centro de Colhes Contermposanes de Barcel oo (00CE)

Foto: ENRIC FONTCUBERTA (EFE) | Video: EBV

EL PAIS

300 obras de cientificos. filosotos
v creadores escrutan en el CCCB
los misterios de la mente humana

El arte se sumerge
en Barcelona en los
enigmas del cerebro

EEA ESPEID. Barcelona
INIngin oo Grganc gencrd al
caniidad de zofisticacikin: la con
i, £l pensgmic
to, o lenguaje, la naginac
sucios o lamemnoria, Correspon
[Il\.‘. a e "II]I'I'II’.I'!n_ il K
Iurelgencias amificiales, anima
les y organismios sin sesera deam-
bilan por Cesebrosish la ceposi-
e el Contrg-de Culira Con-

temporincs de Baredlona (CCCE)
I hoy, un viaje de s de
500 plezas & las prefundidade:
la peigue de'la mako de cienifi-
cos, lldsofos, pociasy artlstas, O

ginizada por el Nsico v bidkgo R
cand Solé y ba comisar il Sar-
goal, la mynesira cues!

1la s
tructura: Tuneidn y cvalucién del
eevehro. Loa datos impsoraen aqui,
pere lambien lodo ese sentido

simbélicoasocado & lomental. |
waAlke ¢35 InporEane. porgus po
hay dos cerelios iguales. aungue
pudicra parecerio. Una celebr
el de Do singular gue sigee ¢l
seliorde las expasiciones que defi-

Una mujer visitaba ayer Cerabvefs), en el CCCB de Barcelona.

nen al COCE: nvestizacion, trams-
versalidad w divalgaciin.

B secorrido se abre con los
res minuos del docomential Lo
cierid abe - dng suefns  Weifades

(20107, del achmado cneasia

Werner Hersig, Qlisee un piscs
P una cucva del sur de Francia,
a las orillas del rio Ardéche. doscu
icria por casualidad cn 1994 po
el espelodloge Jean-Marie Chan
vol Contiene unas 53 pinlaras
rupcsires que datan de hace
F2.000 afos, mucho mas. anti-
guas que bas de Altamica o Las
catm. Unaentrada estelar, esevia
j al arle rupestre, guc prucha ob
155 la menie 5 COpae {ERHTI
crear un mensije anticdipdndose
al future,

Cercheos) parie de dos mues
tras criginaries independionles,
Brafns, The Mind o8 Maiter (2012)
¥ Stote of Mimd; Tracieg the Ldge
of
issaikas cn la Welle
de Londres, entl
13 de cala caposici
CCCH y |2 Fundacld
dende podid verse
. Dividicla en var
ticos {lmrsados hMaie
@3], b exposiciin cocstiona &
comprensidn de B expericneia
COTISCEENILE
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P R E S S C O M P I I_AT I O N Gastronomia Restaurantes Cine Series  Teatro Miisica Arte
Madrid

Madrid

El cerebro, a través
CEREBROS del arte, la cienciay

20minutos

5. Ciencia. "Cerebro(s)' en Espacio Fundacidn Telefénica

e
Autormetratos de Wilkam Ltermohlen gue evidencian gl avance de su enfermedad de
Alzheimer | Adaifo Orisgs

También se recogen algunas ilusiones opticas en las que incurre nuestro

cerebro, incapaz de apreciar algunas imagenes tal y como son. Hasta se
puede mantener una especie de pulso, no con el brazo sino mediante ka
actividad cerebral, como el que se ve en la foto siguiente entre dos -

q " ? "Cerebro(s)" explora los misterios de este 6rgano alo largo de la
visitantes que amablemente se prestaron a la pugna mental. La historia

concentracion es capaz de generar una actividad que puede ser

transmitida y mover una bola que indicara cudl de las dos personas es

capaz de generar una mayor intensidad cerebral.

ACABA DE INAUGURARSE
chaciomn “Tiefi

Una g2 las obras artisticas 2n la exposiidn Carebrods) en ol Espacio Tebefdnica / Adalic

N, 00 EXESLE i
= bas extmordina fas

Espacio Fundacidén Telefonica sigue acercando al gran piblico

cerebr consinse nicsina percepein del mum
s, cortmils reaes!
T e cerers tipes (la o

exposiciones centradas en grandes temas cientificos, y desde el 22 de

. v, cnemsierva rasioos de s pasacks,
de la exposicitn del
acidm de umn [

diciembre presenta Cerebro(s), una exposicion que explora diferentes

ambitos de los misterios de este drgano a lo largo de Ia historia.

A través de material histdrico, cientifico v artistico, la muestra cuestiona .
La Nueva Espania

mricn the mte vz m I b el Hinterin

nuestra comprensicon de la experiencia consciente, cxplora camo el arte,

la ciencia y la filosofia han estudiado v representado a lo largo de la

Las neuronas nos aman: viaje alucinante a
T'eleMadrid Cerebro(s)

Es posible inducir la ilusion de que estamos encarnados en un robot y observar los patrones
repetitivos de la consciencia

historia este organo fascinante.

000

rtve play radio

MARCA ESPANA

Muestro cerebro s uno de los drganos mas complejos y el mayor del sistema nervioso central. Sin embargo, a pesar de sus cerca de 100.000 millones de
neuronas, cada una con miles de conexiones, i sin definir el i ¥ &l momento en el que nuestro cerebro se transfonma en mente.

De ella con Ricart Solé,

Una de las exposiciones mas completas y sugerentes que se han hecho sobre el cerebroes lade la F
profesor de la Universidad Pompeu Fabra donde dirige el Laboratorio de Sistemas Complejos def Parc de Recerca Blonvdica de Barcelona
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EL PAIS

DAMIEL MEDIAVILLS, Madrid
Ricard Solé (Barcelona, 60 afios),

imvestigador de la Institucio Cata
lana de Recerca i Estudis Avan

cats y director del Laboratorio de

Sistemas Complejos de la Univer
sidad Pompeu Fabra de Barcelo

na, cshndia, entre ofras cosas, la

existencia de los “espacios de cog

micion” que van mas alla de los

cerchros sdlidos, como o huma
no. La diferencia entre cse orga

na. “con las neuronss colocadas

en un lugar y concetadas, Tespoec

to a los cerchros liguidos, como
las redes neuronales que son las
colonias de hormigas o termitas,
o ¢l sistema inmunitario, que s

una cspecic de cerchro ligquido™.
Esa reflexion sobre la defini
cidn de la inteligencia o la con

cencia esta tambicn presente en
la exposicion Cerehros, de la que
5 comisario. La muestra, que 5o

podrd ver en el Espacio Funda

cidn Telefomica de Madrid hasta
junio de 2023, cstd organizada
tambicn por ol Centro de Cultura
Contempordnea  de  Barcelona
(CCCE) v la Welleome Collection

de Londres, y explora como ef ar
te, la cienciay la filosofia han estu

diado y representado a lo largo de

la historia ¢l cerebro. Desde la pri
micra gran revolucion de la neuro
ciencia, protagonizads por Santia
eo Ramadn v Cajal. al trabajo ac
tual, guee anna bos esfoerzos de in

penicros, matematicos, fisicos o

biglogos, esta bilsqueda cslainda
acion sobre qué significa ser hu
mano, pero también sohre las en

fermedades neumldgicas o los

micdos y posibilidades que gene
ra la inteligencia amificial.

Pregunta. ;la neurocicncia

nos permitira responder pregun
tas sobre cudl es noestra nanrale
w4, por gud le buscamos un senti
do a la vida o 5 somos seres cspe
ciales entre los animales?

Respoesta. Por una partc, yo

oreo que si, tarde o temprano aca
baremos entendiendo esias co

sas, En toda esa biosfera que no
o5 humana hay como precursores

de la concicncia y de la inteligen
cia, pero yo pienso que los huma
nos somos singulares. por o len
muaje complejo o por la capaci
dad para comprender las cmocio

ncs del otro. Y también porgue
somos viajeros mentales en el

ticmpo. Podemos acceder al pasa

EXTPPOSICION
CEREBRO(S), EN EL

ESPACIO

FUNDACION
TELEFONICA DE

MADRID

5S¢ ha presentado en el
Espacio Fundacion Telefo-
nica la muestra ‘Cerebro{s)’,
com cerca de 200 piezas yla
participacion de mas de 20
artistas contemporaneos y
cerca de 20 provectos
cierntificns snhre nste

_ICARD SOLE Neurocientifico
“El libro de papel es mucho

mas poderoso para aprender
que cualquier medio digital”

Ricard Solé, el viernes en la sede

del Pare de Recerca Biomédica de Barcelona. « amw uaain

viduo totalmente cstipido, por
quec jqué capacidad ticnc para
mancjarse &n su cntorno sin ha
ber aprendido antes del resto?

P. La tecnolopia cambia nues-
tro cniomo y es50 acaba por cam
hiar mucstra menite. ;Pucde hacer
e=0 la inteligencia artificial?

R. La intclipencia artificial,
quec ahora cstd muy de actuali
dad. ya ticme casi 40 afios de
cdad. Las ideas que ahora se es
tin desarroliando con mucha ra
pidez ya cxistian, pero ahora tene
mos grandes masas de datos. Hay
resultados muy poderosos, como
cuando vemos como imitan cf es
tilo de un pintor como Van Gogh,
pero cstamaos mauy lejos de crear
un cerchro artificial, una mente
creativa. Lo vomos con esto que
ha salido ahora del ChatGPT, esie
sistema que emplea lengiaje na
tural. 5i uno se entreticne un rato
COn C5i0S SiSiemas, Creo que s
inevitahle sentirse decepoionado.
La parte realmente creativa, inte
resanie, que mancia conceptos
realmenic originales, no cstd.

P. ;Como cree gue mos va a
afectar el estilo de vida actual, tan
cspecializado, ¥ la exposicion a
tecnologias como las pantalbas,
que reducen nuestra capacidad
de prestar atencion a eTnas omm
plojos durante mucho Gempo?

B. A mi. que me cric on un sis
tema de educacion mas tradicio
nal, en ¢l gque habia que invertir
ticmpo en pensar, en emplear la
memoria, ¥ cscribir un cnsayo te
requeria una reflevion sobre dife
rentes paries de un problema, me
produce cierta preccupacion que
cs0 s pucda perder La newro
cicneia nos ha enseiado que ef
libro de papel, para aprendoer, pa
racomprender, memarizar o csta
blecer relaciones entre partes de
un discurso cs mucho mas pode
roso que cuakgquicr medio digital

P. ;Hay una inbcrpretacion
cicntifica del significado de los
suchios? i (ueé funcon complen?

R. Explicado dc una forma
muy general, sabemos que sofiar
es importante para sedimentar y
filtrar los recuerdos. De toda la
enorme cantidad de informacion
que cada dia recibimos, o cene
bro hace un filirado durante ef
suchio a nivel molecutar, gque des
de ol punto de vista de la evolo
cion es una forma de asczurarc

ABC

CLUDB

+renfe

MADRIID
Profunda-mente

La clencia, la fi
las diversas expresioness

culturales llevan siglos

saofia y

tratando de descifrar el mas
misteroso de |os organcs,
el cerebro, La exposicion

Cerabrofs) efectUa un
recorrido por la anatomia
interior de nuestra materia
gris ¥ lo que genera, desde |a
concienclia hasta los suenos
‘CEREBRO(S)". Espacio Fundacion

Telefénica. Hasta el 11 de junio.
espacio.fundaciontelefonica.com

Publico

. Exposicidn ‘Cerebro(s) (Teaser)

El tamano del cerebro

(L] -

Vidonesza.  Trimite

‘Cerebro(s)': Escucha los
latidos de nuestro érgano
mas misterioso
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ACTIVITIES PROGRAM

Human Brain Project

12 de setembre

Conversa sobre el projecte de recerca Human Brain Project
i els reptes de la neurociéncia. Amb Pawet Swieboda,
Egidio d’Angelo, Mavi Sanchez Vives i Ricard Solé.

Converses en el marc de la
Setmana del Llibre en Catala

Daniele Mencarelli
13 de setembre | Moll de la Fusta

Conversa amb l'autor del llibre Tot demana salvacio.

Robert Kolker

14 de setembre | Moll de la Fusta

Conversa amb l'autor del llibre Hidden Valley Road:
Inside the Mind of an American Family.

Cultures algoritmiques

19 de setembre
Cicle, comissariat per Jordi Carrién, sobre I'impacte
de la intelligéncia artificial i els algoritmes en la cultura.

«Netflix i la disseccio dels algoritmes culturals»

Amb Elena Neira i Jorge Carrion

«Creativitat artificial»

Conferéncia de Marcus du Sautoy.
Presenta: Karina Gibert.

En totes les cantonades
ienlaire

27 de setembre

Escenificacié de la produccié d’una obra literaria en directe mitjangant
I'is d'eines de la intelligéncia artificial de generacio de text.

A carrec d’Estampa i Inés Macpherson.

Grans preguntes
sobre el cervell i la ment

Cicle de debats

Comissariat per Jordi Cami.

2 de novembre
«Elllenguatge, ens fa humans»

Conferéncia de Nuria Sebastian.

“Els biaixos de la intelligéncia artificial”

Conferéncia d'Helena Matute.

7 de novembre

«Ment estesa»
Conferéncia d'Andy Clark.

8 de novembre
«Com prenem decisions morals?»

Conferéncia de Luis M. Martinez Otero.

«Com percebem la realitat?»

Espectacle sobre la percepcié de la realitat que combina la magia
amb la divulgaci6 cientifica i la reflexié filosofica. Amb Jordi Cami,
Luis M. Martinez Otero i Miguel Angel Gea.

Més informacié:
debats@cccb.org
http://www.cccb.org

Institut d Humanitats

24 d’'octubre

«Ramon y Cajal: quan l'art es fa ciencia»
Conferéncia inaugural del curs de I'Institut d’'Humanitats «<Mapes del
cervell. El llegat de Ramon y Cajal», comissariat per Cristina Saez.
Amb Salvador Macip i Cristina Nombela.

Les altres sessions del curs son els dies 7, 14 i 21 de novembre, amb la
participacié de Mara Dierssen, David Bueno i Mercé Boada.

Més informacio:
https://www.instituthumanitats.org

ALIA. Cervell i vinyetes
5 de setembre del 2022 - 15 de juny del 2023

Alia és el programa per a joves del CCCB que vincula recerca cientifica
icreacio artistica. Aquesta nova edicié proposa un viatge pel cervell i
la ment humans guiat pel Centre pel Cervell i la Cognicié de la UPF i
I'Escola Joso. Centre de Comic i Arts Visuals.

Escola en residéncia
Setembre del 2022 — juny del 2023

Escola en residéncia és un projecte educatiu i comunitari que vincula de
manera permanent el CCCB amb els alumnes de primer de batxillerat de
I'Institut Miquel Tarradell. Durant el curs 2022-2023, els joves treballaran
al voltant de la recerca sobre cervell per entendre qué en sabem sobre el
funcionament i com es crea i comparteix el coneixement cientific.

Neuroart

El Centre de Cultura Contemporania de Barcelona (CCCB) participa
en la convocatoria de NeuroArt 2023, un programa educatiu adregat
a estudiants de secundaria de Catalunya i organitzat per I'Institut de

Neurociéncies de la Universitat de Barcelona.

Construeix un cervell.
Joc de pistes per l'exposicio

Com es construeix un cervell? Una visita jugada a l'exposicié
Cervell(s) per als més menuts i els adults que els acompanyin.

Performance.
Thought-Affect-Matter

Performance dirigida per Jaime Refoyo i Karunya Srinivasan.
En el marc del projecte «Geografia del Pensament», de Jaime Refoyo, en
collaboracié amb el Mercat de les Flors i la Filmoteca de Catalunya.

Programa Alzheimer

Un projecte adregat a persones que pateixen els primers graus de la malaltia
ials seus cuidadors, familiars i amics. Visites adaptades a les exposicions
ialtres activitats que busquen crear espais de gaudi i benestar compartit,
estimular I'atencié i la participacio dels malalts i trencar el seu aillament.

Més informacio:
seducatiu@cccb.org
http://www.cccb.org

Dins del cervell

Cicle de cinema

Organitzat pel Brain Film Festiel CCCB

El cervell huma ha estat una gran font d'inspiracié per al cinema,

que ha fet incursions en la ment humana i ha arribat a plantejar qiiestions
que, encara ara, els cientifics investiguen.

14 de setembre

El'missatger de la por (The Manchurian
Candidate), John Frankenheimer, 1962,
Estats Units, 126 min, VOSC

Amb la participaci6 de Celia Andreu Sanchez.

22 de setembre
Dia internacional de I'Alzheimer.

9 d'octubre

Dia internacional de la salut mental.

Seleccid de curtmetratges del Brain Film Fest /

Premi Solé Tura

Panic Attack, d'Eileen O'Meara, 2016, Estats Units, 3, VOSE
Carlotta’s Face, de Valentin Riedl i Frédéric Schuld, 2018,
Alemanya, 5', VOSE

Accident de personne, d'Alvaro Martin, 2018, Espanya, 4’

Julia y Manuel, d'lfiaki Sénchez Arrieta, 2017, Espanya, 12
Minombre es Alba, de Jonathan Cortés, 2019, Espanya, 12
Disparue, de Joan Bentosela, 2019, Franga, 13, VOSE

OF, de Vlad Bolgarin, 2019, Moldavia, 15

Cuando no esté Lola, de Cristina R. Orosa i Beatriz Romero, 2019,
Espanya, 14'

Good Thanks, You?, de Molly Manning, 2020, Estats Units, 12', VOSE

29 de setembre

Memento, Christopher Nolan, 2000, Estats Units,
115 min, VOSC

Amb la participaci6 de José Luis Trejo.

27 d'octubre

Paprika, detectiu dels somnis, Satoshi Kon, 2006,
Japd, 90 min, VOSC

Amb la participaci6 d'Alex Iranzo.

9 de novembre

Ex Machina, Alex Garland, 2014, Regne Unit, 108
min, VOSE

Amb la participacié d'Ana Freire.

Pantalla interior - Robert Breer
Agost del 2022

Pintor transformat en cineasta, Breer juga amb la coliisi6 d'imatges fixes
en els nostres ulls i cervells per tal de crear noves experiéncies visuals.
Fist Fight, Robert Breer, 1964, 11 min

Gulls and Buoys, Robert Breer, 1972, 6 min

Trial Balloons, Robert Breer, 1982, 6 min

Horse Over Tea Kettle, Robert Breer, 1962, 8 min

Atoz, Robert Breer, 2000, 5 min

Time Flies, Robert Breer, 1997, 5 min

Més informacié:
http://www.cccb.org

Arxiu Xcéntric

Playlist «Iésser i el cervell»

Félix Maisel convida a reflexionar sobre les possibilitats que ens oferei
el mitja cinematografic per representar i treballar sobre la idea del cerve
des d'una via més simbolica que literal.

Last Lost, Eve Heller, 1996, Austria, 14*

Coémo dibujar animales tristes..., Laura Ginés i Pere Ginard, 2009,
Espanya, 4’ 34"

Hand Eye Coordination, Naomi Uman, 2002, Estats Units, 11"
TO,U,CH,I,N,G, Paul Sharits, 1968, Estats Units, 12’

Diwan, Werner Nekes, 1973, Alemanya, 85'. Fragment recomanat: 1h 2"
-1h10"21"

Dream Work, Peter Tscherkassky, 2001, Austria, 10° 15

At Land, Maya Deren, 1944, Estats Units, 16’

Corpus Callosum, Michael Snow, 2001, Canada, 92'. Fragment
recomanat: 37' 3" - 39’ 42°

Més informacié:

http://xcentric.cccb.org/

Filmin

Programacio entorn de I'exposicié Cervell(s) a

Viguimarato CERVELL(S)

5 de setembre
Convocatoria de creacio
de continguts per a la Viquipedia

Marat6 a partir dels textos de I'exposicio i del cataleg.

Marato d'escacs

8 d'octubre

Torneig d'escacs sub 18 i partida simultania
amb una jugadora professional.
Esdeveniment produit amb la collaboracié
de la Federaci6 Catalana d'Escacs.

Estacio Beta

6 d’'octubre

Neurotwins: bessons digitals per al tractament de patologies
neurologiques a través de I'estimulacié no invasiva.

Roser Sanchez-Todo.

17 de novembre

Ganmificacio aplicada a la rehabilitacié motriu amb BCI
(Brain Computer Interface).
Dani Tost, Marti de Castro, Marc Sebastian i Eloy Opisso.

24 de novembre

Recerca amb organoides de teixit cerebral.
Sandra Acosta.

https://www.filmin.es/ / _en i b
OSabadell INsTiTUT La Sctmana Rt P !Cﬁﬂﬂlﬂ‘]ﬂﬁﬂ
DRUMANITATS RS ol Ardeicl bt

Fundacié DF BARCELONA '

BRAIN FILM FEST
PAEM O SOLE TURA

EMBL i

Consulteu la informacio practica
sobre dates, horaris i preus a:

www.cccb.org

#XXXX
¥ @cececebe @CCCBExpos
A /CCCBarcelona @el_cccb



THE EXHIBITION IN NUMBERS 75 TOURING IN NUMBERS 76

THE EXHIBITION TOURING IN
IN NUMBERS NUMBERS

CCCB, Barcelona: about 500U pieces 500 m?
26th of July -
11th of December 2022 19 providers About 150 preces

Espacio Fundacidn

_ _ 24 Contemporary artists
Telefdénica, Madrid:

21st of December - ] o )
16th of June 2023 More than 20 scientific projects

1 Contemporary work expressly created
for the exhibition

More than 86 . OOO visitors in Barcelona
79 Related cultural activities

4 . 434 Participants in the activity programs
180,382 Web content social media views
1.200 m" cccB, Barcelona

700 m? Espacio Fundacidn Telefdnica, Madrid

Santiago Ramén y Cajal The pyramidal
neuron of the cerebral cortex, 1904.
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