SISSA — International School for Advanced Studies Journal of Science Communication

ISSN 1824 — 2049 http://fjcom.sissa.it/

Article

Contemporary aesthetic forms and scientific
museology

Alessandra Drioli

The use of various expressive artistic forms iersg@ centres and in interactive museums is becoming
increasingly widespread. This paper proposes aerpretation of this phenomenon that emphasises
how contemporary art contributes to experimentatiith new forms of scientific communication.
Furthermore, it examines the considerable overlggpaent between the themes addressed by
contemporary artists and current scientific devetemts.

Indeed, just as can be seen in science centrastiatxperimentation has assumed a new role: mgisi
public awareness of what is happening around uayod

Introduction

Science centres were created in order to provigetide ground for the development and dissemimatio
of scientific culture. In this sense, they représersocial space for interaction between peopl&irTh
mission is to make available the necessary toadlgusb to allow visitors to interact, but to rendhrs
experience enjoyable, engaging and varied, and tbusncourage an increasingly conscious and
deliberate participation, even in terms of deteingra community’s cultural and socio-political cbes
and policies. To achieve these aims, scientific museology islvvg constantly and focusing
increasingly on expressive forms and, in partigudarthe visual and performing arts.

Indeed, more and more, art — in all of its possé#fplications — is one of the innovative elememisidp
used when designing new science centres or remgvatisting ones, and in the context of temporary
exhibitions and the informal scientific educatioemoted within these structures.

It thus seems opportune to analyse what shapeptitéaomenon is taking, and to systematise the
methods, typologies and functions these artistierientions are assuming in some of the internation
scene’s most representative science centres. Thab donsideration — which naturally only aims to
initiate and share a general discussion abouttdipie — will be guided by an attempt to trace arefas
overlap, synergy and synaesthesia between contampaesthetic forms and scientific museology. It is
precisely in identifying these shared charact@ssthat an initial interpretation of the phenomemolh
emerge.

This paper thus attempts to outline an expositibithv— in the service of brevity — analyses onfgwa
significant cases of science centres that are engaga dialogue with art on various levels, raggin
from the Exploratorium in San Francisco (the eatlexample of a science centre, founded in 1969) to
the CosmoCaixa in Barcelona (recently inauguratad28" September 2004) and the Phaeno in
Wolfsburg (Europe’s newest science centre).

A history of art: between participation and interaction

Before we address the question of science certoygever, it will be necessary to retrace some ef th
fundamental stages of contemporary artistic reseiarorder to show which elements most firmly form
the basis of the current overlap between art aimhee. Several themes in particular will be examhine
the concept of interactivity and, at the same tithe,return to the “object”; developments resultiram
the introduction of new technologies; and thoseswaf scientific interest that are increasinglythet
centre of artistic research.
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Participation by the public; the concept of a nekyart as a process, way of life and performative
gestural expression; the idea of no longer separathe artist and viewer and of establishing
spontaneous social aggregations and networks afiaeships; the artistic event aimed at producing
feelings, moods, anxieties and not just objectsll-theese are theoretical products that underlie
contemporary artistic research, but that clearljvéefrom the history of the avant-gardeSheir roots
thus reach back to the same period during whichthénfield of scientific museology, the conditions
were being created that eventually led to the earerg of science centres in the 1960s. A significant
example is the Deutsches Museum in Munich, whitfoduced the first forms of interactivity with the
public. A shift was made from the traditional “loddut don’t touch” to “press the button”; in other
words, the public was invited to activate mechasisby pressing a button and watching what
happened.This early form of interactivity, understood ag4ctivity” (i.e. the response of an electrical
or mechanical device to human input), subsequentbnce again, parallel to what occurred in art —
assumed more complex forms and meanings, sucheadstdéraction between two or more individuals,
mediated, encouraged or triggered by the déVice.

In artistic research, it was precisely beginninghwthe avant-gardes that creation became no longer
limited to an artist or designer’s individualityutohad the quality of also being shared with thate
whom the creative process was aimed@ihe theoretical contribution of Walter Benjaminhav
considered the importance of technology and the embraf reception to be constituent elements of an
artwork’s very existence, remains fundamental. “Thanner in which human sense perception is
organized, the medium in which it is accomplishisdjetermined not only by nature but by historical
circumstances as welf”.

The notion of interactivity as a physical and ngitjmental act by the user could already be found i
some of Marcel Duchamp’s works. Kinetic art alsquieed the participation of the user, who was
invited to deconstruct the work, while optical eatled for his or her optical-psychological collation
to observe the visual effects and perceptual dlusigenerated by the pieces.

Still, beginning with the historical avant-gardés, had always been a question of a direct process
which, even if in some cases assisted by complels Bind mechanisms, was never run by systems with
the kind of processing capacities” offered by nemtemporary technologiésindeed, a technological
device, “in addition to amplifying and magnifyinganous social necessities, assumes the form of a
system that is able to communicate a wide ranghffgrent things; in addition, it has proven capabf
revealing and arranging all the data generatechgygiven interactive proces™In this context, artistic
research plays an essential role in revealing ldrents of an aesthetics of relationships — intadi
of course, to participating in defining an ethi¢ssaid relationships* “It is in this respect that the role
and figure of the artist also changes and touchethar delicate point, the artist becoming a plamus
only of events but of behaviours as wéfi”.

Here, too, we may introduce another consideratiopassing, which we shall return to presently:
namely, the question of how new technologies, P@k raultimediality have been important tools in
developing the first generation of science cerffres, well as many later ones such as the Tech Museum
of Innovation in San Jose (2000), for example, tredWellcome Wing at London’s Science Museum
(2000).

We have briefly mentioned the concept of interaistiin its various forms: in the artistic reseamh
the avant-gardes and also — as we well know and httempted to outline summarily above — at the
basis of the philosophy of science centres. We lsse introduced the first elements to consider in
relation to some of the transformations causedhayimntroduction of new technologies. Let us now
continue our discussion by taking a closer loothatcontemporary scenarios that artists are shoaring
increasing interest in and need to tackle, thet®soming interpreters of these scenarios’ complexit
Indeed, as previously mentioned, this represendthan important link to the science centres, fawilt
be easy to establish how the themes at the heaartistic experimentation overlap with those of
scientific research and technological applications.

We need only consider some of the themes frequeniijored by artists — artificial intelligence and
life, telepresence and telerobotics, virtual rgalihe Internet, visualisation of data, networkiasin,
game and narrative environments — to perceive tiveedul urge to transform electronic space from a
tool of representation into a tool of action angiaction.
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New definitions — such as Evolutionary or Genermtirt (drawings made to evolve via calculator
using the techniques of genetic algorithms), Beteltics (art in which a biological process is
intrinsically connected to digital networks) andafisgenic Art (based on the use of genetic engimgeri
technigques to create living beings) — are contiguatising that reflect the major ongoing debate
concerning genetically modified organisms and thl fof influence created by a future economy based
on genetic variations.

All these things- as well as the world of robots, cyborgs and “gashan” bodies, dematerialised and
depersonalised — are difficult to accept, and é&dsf the use of processes and elements fromettedf
biogenetics allows artistic experimentation to heabout, participate in and control what is happgni
Beyond this, there is also a more general inteiesinvestigating the philosophical and political
dimensions of processes of communication.

At the same time, however, artistic research alsikirgly reveals the paradoxical “growth of
incommunicability in modern communications societyd of forgetfulness in the age of extended

memories™? strongly urging us to find alternative forms that“beyond speed”.

Art enters science centres

Clearly, the themes discussed up till now are athdsart of the scientific debate and thus alsgpataes
designed to popularise science, such as scienteese fact, it is precisely this convergencesiofred
expectations which, in recent years, has led tceraod more artistic interventions within these ieEnt
Before we proceed to an analysis of several museyrariments, there is one further remark — or rathe
clarification — that should be made regarding gfost. Thus far we have mentioned electronic ad an
interactive art to emphasise certain similaritiesl @specially the parallel origins they share with
latest generation of museology, which no doubt arexped the natural convergence of these two
realities. Yet there are also many works associafiéidl traditional fields of visual arts productidhat
address very topical scientific and social thenTéss current of artistic research is also assungng
central role and importance in science centredjligigting another element that is making increasing
headway in the field of new generation scientificsmology. In fact, we will see how these two
expressions of artistic research — interactiveaad traditional visual arts — frequently exist sijeside

in science centres, reciprocally complementing anether. To date we have outlined the historical
development of the phenomena of dematerialisatiotyalisation and the importance of processes and
relationships in the fields of both museology artistic research; however, what we are seeing t¢day
often happens in complex systems) is a pervasies rier a longer period of “sedimentation” and
reflection, and a return to the real — and thus, gertain sense, to the object as well. Jorge W&ogzg,
Director of Barcelona’s CosmoCaixa, defines thisvngtuation well: “We have to invent a new
museography: museography with objects that are Ibeélable to express themselves in a triply
interactive way: manually interactive (“hands onifientally interactive (“mind on”) and culturally
interactive (“heart on”). They are objects that stbries, that talk to each other and to the eisiThey

are objects with associated events, living objeotgects that change. It is one thing to exhibit a
sedimentary rock on its own and another to asseiatexperiment that shows the process in real time
of how the rock was formed®. In this sense, a work of art — whether a watexaotr bronze — that
communicates with the emotion of its essence alsgomes a central tool in museological
considerations.

This brief exposition will examine precisely howday, at the forefront of artistic interventionada
more generally of the intersections between art sgidnce, there is an increasingly wide range of
possible attitudes and different applications @latays formalised) that span from interactive etaut
art to traditional visual arts. It is preciselyghicope and wealth of expressions that make this sm
interesting and allow it to serve as a key for uaanding far more extensive and complex changes in
the field of scientific museology.
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The Exploratorium

At this point it will be useful to examine some sifie cases, beginning with a particularly sigréfit
example: the Exploratorium in San Francisco, wltah be considered the “spiritual father” of science
centres.

The centre’s full name is “Exploratorium. The museaf science, art and human perception”, and its
founder, Frank Oppenheimer, describes the rol@lays in it as follows: “Art is included, not juit
make things pretty, although it often does so, ;imimarily because artists make different kinds of
discoveries about nature than do physicists oroggsts (...

Indeed, the Exploratorium was born of a temporadytntlon dedicated to the relationship between art
and science, and, since its founding in 1969, impiartists have been commissioned to create many o
its exhibits (or should we say works?). To get @®ai of the importance of their involvement in the
project and the range of possible contributionsg aeed only read the application for the artist-in-
residency programme, in which the Exploratoriumefpinstallation artists, exhibit artists, filmmets,
media artists, performers, and sound artists (..cCye¢ate artworks, installations, films, and perfonces
that can augment large-scale thematically basedbigmhs”. Artists are invited to work within the
structure for several months, absorbing the atmeargphand consequently producing their own
contribution. In fact, according to Oppenheimernispecialists’ need some sort of guidance in
approaching the world of science and technology, asthetic perception is suited to accomplish this
“siren-like” mediation.

Light, colour, movement and form initially attragsitors because they are fascinating and beaptiful
and subsequently through the meaning and scientfitent that they convey.

The Wave Orgarby Peter Richards, from 1986, is an example of wweks presented at the
Exploratorium'® Located at the end of a jetty close to the Expiwiam, the organ is a granite
“sculpture” interlaced with pipes of various lengjtinade of PVC that end in the water. The interasity
complexity of the music produced by the waves iedly related to the tides and atmospheric
conditions.

Cité des Sciences et de I'Industrie

A second example is the Cité des Sciences et auitrie in Paris! Since its founding in 1986, it has
declared that “the works, the environments, musiansthe vitality of the exchange between the most
cutting-edge techniques and the openness, imaginatid direct explanation contained in &ft”.

The expository areas include many artistic instialtes, such aka Clepsydre sonorky Louis Dandrel,

a sound installation that envelops the Geode, &ad Serre, Jardin du future dedicated to
biotechnologies, in which the works “provoke dissoces — create a rift — by playing on humour,
criticism and poetry™? Interestingly, the Cité’s Département Action Crdlie (Department of Cultural
Activities) offers “artistic walks through the Citkes Sciences et de I'Industrie”. Visitors are gdidn
these theme-based tours with the aid of didactierads that provide information and encourage them
to closely examine and discuss the content and imgaf the works. Two of these tours, for example,
are entitled_'art et la lumiére(Art and Ligh} andL’art et le tempgArt and Time.

In addition, the Cité des Sciences et de I'lndastiso pioneered the creationAfs Tecnicaa French-
Italian association established in 1989 thanksht® ihitiative of various artists and scientists.eTh
association was created in the wake of a conferamtitled Vers une culture de l'interactivité?
(Towards an interactive culturg? which brought together international artistschi@ologists and
scientists. This event was also of particular ingrace to Italy because it lead to the creationrof a
important satellite of the association in TurinsBab?°

To return to the Cité’s activities, also worth mgtiare the major temporary events that it dedicates
artistic research. Of particular interestlia Villette Numériquean international (biennial) festival
dedicated to creativity through new media: “emeggithanging and as yet poorly-defined dtthdeed,
spaces for reflection must be dedicated to thengsbf the world emerging from the experience af ne
artistic practices: “Investigating the relationshigetween art and technology is not just necesséris
inevitable”??
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Science Museum

To continue our exploration of some of Europe’s mmogortant science centres, let us now turn our
attention to London’s Science Museum.

The origins of the museum date back to th8 ¢@ntury, when it took root in the midst of a ciu
climate which aimed, among other things, to imprsentific and technical education. Beginning in
1851, using the proceeds of the World's Fair, in8tins were created to promote and improve the
technological industry. In 1857, the governmentlgiidhed the Science & Art Department, which in
turn created the Museum in South Kensington, thgir@ core of what later became the Science
Museum of London. Beginning in 1993, the museumemweént a major overhaul, developing a series of
educational programmes, events and exhibitions dditian to interactive galleries and hands-on
exhibits, thereby fully joining the new generatioh scientific museums. The most recent renovation
project was the Wellcome Wing, which is dedicatectlgsively to contemporary science and
technology. Opened in 2000, the new wing explongseat ideas and questions through interactive
devices that aim to thoroughly involve visitorsgidficantly, many of the installations and exhibits
within the scope of this project have been desigaad executed by international artists. The works o
artists active in the fields of sculpture and pgamexist side-by-side with those of artists clgadpable
of meeting the challenge posed to human creatbytyhe new technologies and media. The result is a
juxtaposition that is very effective, in every semd the word.

The Wellcome Wing is laid out on three level§ho am | Digitopolis and In Future Visitors are
introduced to the centre by the Talking Points isactcomposed of a series of exhibits aimed at
immediately shaking up thinking and raising awassnabout the influence of the modern sciences in
our society. Some are the work of artists, inclgdifinka Shonibare, whose wotffective, defective,
creativeinvestigates the ethical dilemma created by adsmircthe field of medicine.

On each level, the Science Museum has given onmare artists the opportunity to tackle that
section’s theme. The works’ titles are frequentiythe form of a question, and the installationsehav
strong impact on visitors, encouraging and allowihgm to respond, thus creating a forum in which
ideas and imagination give rise to debate. The omskas several important works of art, including
Iron Babyby Antony Gormle$® and two watercolours by Marlene Duniés.

The Hygiene Museum

In contrast, the Hygiene Museum in Dresden is vgresting from a different point of view. Not gnl

is it smaller than the museums analysed so far,itsuturrent permanent sections fit within the

framework of traditional scientific museology. THggiene Museum was founded by the manufacturer
of the mouthwash Odol, Karl August Lingner, who haldeady sponsored the first international

exhibition on hygiene in 1911. However, it was #eeond international exhibition in 1930 that re=alt

in the creation of the actual museum, which is kbdus the very same building where the exhibition

was held.

Over the course of the many years during whichHiggiene Museum’s activities have been based
around a thoroughly traditional permanent exhibitithe museum has also given a great deal of room t
contemporary artists, organising temporary extahgiwhich, in some cases, have even been curated by
the artists. A recent exampleSex — Facts and Fantasjégeld in 2002, which documented the powerful
connection between art and sexuality, exhibitingksdyy many artists who, over the course of history
have opened up new horizons and helped overcomenousitaboos.

In 2004 there was a temporary exhibition dedicatethe “Ten Commandments”, comprising some
100 pieces by 69 international artists. Speakinghdf centuries-old system of rules and its possibl
relevance in a globalised society, curator KlaussBnbach (Kunst-Werke Berlin, PS1/MoMA New
York) said: “The works shown were not created imedi engagement with the individual
Commandments, nor do they illustrate them, but watteer chosen so as to show ways of seeing social
and ethical fields of tension in the world of tod@y.) Just as the biblical Ten Commandments speak
explicitly to the individual, the works of art doetheir questions at the individual and his or bemn
ethical convictions”.
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Ars Electronica Center

The Ars Electronica Centé&t brings us to yet another aspect of our discussindeed, the Ars
Electronica is a true example of a “hybrid museuhdlfway between science centre and contemporary
arts centre. As such it represents a particularigrésting model for the analysis we are attemptiing
undertake here.

The centre is located in Linz, Austria. It promogedivities that investigate the relationships lesw
art, technology and society, generating a high ele@f synergy between exhibition activities, forums
research and events. Over the twenty years of id®rl, the Ars Electronica festival has been a
fundamental point of reference at the internatidea¢l on the media arts in general and on new aedi
in particular. A building entirely wired with fibreptics that boasts the most cutting-edge graphic
stations, multimedia centres and digital archivekenthe centre a veritable workshop for innovation.
The numerous interactive installations and the CARMBject directly encourage interaction between
visitors.

The festival further amplifies this aspect by oligang meetings and large conferences concurrently
with the installations. Each year, a theme is ch@s®l artists, scientists, philosophers and joigtsahre
invited to examine and expand upon its varioustface

What is particularly interesting and original abdle festival is how it has succeeded in illustrgti
and revealing that — even when it comes to diffisaientific developments that are often confined t
research laboratories and political environmentse-contribution by artists in involving the publit
the debate is decisive and important, through g@ncgeh in which interaction and the exchange cdisde
focus more on questions and contradictions thaansmwers and solutions.

Each year, Ars Electronica also commissions teduicél artists and designers to create a certain
number of installations devoted to the annual therhese works are then shown during the Festinal, i
close connection with the debates and discussi@i@ im conjunction with the event, in which,
incidentally, the artists themselves are askedattigipate. To help the artists create their wotks,
centre allows them to take advantage of its worgshand technical staff. This fact of producing and
creating workshops within the exhibition spacesaiwother strength and innovation of this new
generation of museums.

Citta della Scienza

Our overview also includes the Citta della Scieimz&laples. Since its creation, through the actsiti
implemented since 1987 by the Fondazione IDIS f@hedation responsible for creating and organising
the Citta della Scienza), the centre has recogritsedentral role of art and has worked to constdid
the dialogue between art and science to assurexcramge of energy between these two fields. In
addition to several prestigious permanent instatiat superbly integrated into the architectonictern
and fabric of the scientific exhibitions (such hege by Sol Lewitt, Studio Azzurro and Dani Karagvan
the Citta della Scienza has also hosted tempordmpitions by numerous artists, including Fabrizio
Plessi, Piero Fogliati, Studio Azzurro, Mario CérdPaola Levi Montalcini, Mario Canali, David
Rokeby and Berrocal.

An important case in point Bit, an interactive installation by Studio Azzurrovihich a synthetic
figure engages in a dialogue with the public inl teme. In the installation, the figure appearoime or
more positions and is directed remotely by an attmaearing a cyberglove, who controls the syntheti
figure’s movements as though it were a puppet. &ectronic” mask allows viewers to “act” as well: a
double mask, it transforms the passive audiena@edntactive one, creating a veritable forum in \whic
the public not only converses with Bit, but alséiates processes of communication within the group
This installation has the potential to generatewtisions and reflections regarding a constantivewgp
range of scientifically-relevant topics.

Another example is David Rokeby&ery Nervous Systertt is composed of a computer connected to a
camera that is positioned in such a way as to teaheamovements of anyone that passes through its
range. Software analyses each movement and trasspbdnto a series of sounds. This artistic
installation poetically interprets the theme of nambal language addressed by the exhibition “Segni
Simboli e Segnali” (“Signs, Symbols and Signals”).
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CosmoCaixa

I would like to end this brief investigation withn a&specially noteworthy example: the CosmoCaixa
Museum in Barcelona.

There are two reasons why | consider this casaxicplar interest. First of all, the CosmoCaixaine
of the most recently inaugurated science centrds @ such, an important demonstration of the very
vibrant contemporary interest in the potential tieteships between art and science. It includes many
installations, sculptures and contributions bo#ida and outside of the exhibition areas. Manyheké
works were designed and executed in close colléboravith the museum’s project group. They also
contribute to creating a different notion of “musedime” — a sign that symbolically represents an
alternative and a response to the phenomenon oélam@ation” typical of today’s social system, which
undoubtedly does not encourage the processes tafatiihinking. Secondly, Jorge Wagensberg, in
addition to being the CosmoCaixa’s active and dyinatirector, is also a keen theorist and thinker in
the field of scientific museology. He is also orfahe first museologists to begin to address thésrte
systematically in his writing, of which we will eitsome short excerpts. As already mentioned briefly
the introduction to this paper, in the article Wasfeerg presented at th& &cience Centre World
Congress, he does an admirable job of addressingaincept of the object and the real that undbitie
consideration of a museum’s functidfisf museums are places that stimulate creativity te search
for answers, this is because thinking originateseal objects. One could provide museums withhe t
most futuristic devices for visitors to interactdarelate with, and yet a fundamental aspect woeld b
missing — namely, reality as an essential elemémelating. When a good museum leaves you with
“more questions when you leave than you had wheneydered” this is because, though reality has not
changed, the museum has suggested new relatiorehipassociations. To date, citizens have a limited
role in determining how resources are used in §éierresearch. The underlying condition of
Wagensberg’s “total museum?” is that citizens beegithe tools to make social choices as well.

It is in this sense that Wagensberg claims thakefse museums can open the door to the scientific
intuitions of artists. Art and science are two fermf knowledge that behave like two independent
pendulums® When a museum is beautifully and intelligently igaed, individual and social interest
become enormous. The emotions, objects and reatstrat bring a museum to life do not refer to any
particular social class or level of culture, andsitthanks to them that the museum can welcome a
universal public. “Art and science can lend the@ainesses to each oth&t”.

A brief note regarding the Phaeno

On the 24 November 2005 the Phaeno Science Cenasénaugurated in Wolfsburg. We shall mention
it only briefly, while awaiting to get to know iteltter. This major science centre will have a strong
artistic character, beginning with the buildingelfs designed by Zaha Hadid.It will include the
installationLasso - Kettdoy Norman Tuck? and Toposonicby Sabine Schafer and Joachim Krebs, a
three-dimensional sound installatitn.

Some final considerations

In conclusion, this paper has tried to reconsthmi, over the course of the ®@entury, the two
spheres of artistic research and scientific compatitn, with a particular view to the system ofescie
centres, have developed shared expectations —apiibme would expect, incidentally, since bothehes
fields are examples of interpreting reality andpwaball, the complexity of our system. Just as loan
seen in scientific museology, artistic experimaatathas assumed a new role: that of participating i
and informing the public about what is happeninguad us today. Thus, the challenge has been to not
simply repeat what some people may already takgrimmted, but rather to seek out the instancets too
and themes where there is the greatest overlapebeatihese two fields and which have created a
convergence of places and forms of communicatidwdxen art and science.

Indeed, let us conclude with a summary of the gatteemes, methods and aims shared by these fields
of knowledge.
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The places are science centres, whose role asa glace for interaction between people is becgmin
increasingly consolidated. This is also occurrimgniks to an overall context that is more favouralie
sensitive to these values, and which — albeit wifferent characteristics than those seen in seienc
centres — is witnessing the proliferation of irtitias that bring together art and science within
contemporary art centres and through temporaryts\geith as exhibitions and festivals.

The themes range from modern science to curreent#ftit developments: in addition to classical
physics, the areas explored include artificial &fed intelligence, cyborg, biotechnologies, gesetew
technologies, environmental sustainability, envinent, ecology, and others.

The methods for exploring the complexity of thebermpmena are interactivity (especially in the more
up-to-date and mature meaning of the term as tkieation of relational processes between people
through the use devices), exhibitions and expeaskattivities. Moreover, however, as we have seen
in the case of Barcelona’s CosmoCaixa in particulaough also with London’s Science Museum —
there has also been a return to the object “invagigse”, which affects the “fruition time”, provitg a
period of time — critical and conscious — for caesations to crystallize.

Finally, the element that is doing most to bringaard science ever closer together is the factttest
share the same goal — namely, that of buildingearaburaging a dialogue with civil society.

It thus seems possible to interpret this tendencintroduce installations, events, artistic workzho
and performance as the result of a new awarenetizegbrofound anthropological shift that is being
propagated by changing modes of production anduropg8on, and changing relationships between
individuals, work and society. As a result, theseai tendency to challenge visitors to engage in a
political, ethical and cultural debate by weaviigns derived from the codes of art (and, in paliGof
contemporary art) throughout the fabric of sciéntifemonstrations.

Art, precisely because of its ability to immedigtglvolve people emotionally and to activate preess
of participation and dialogue, and because of iitendon to processes-in-progress rather than
consolidated systems, seems to offer the best wayvey restlessness to even the segment of the
public that visits science centres, which is alnadstays still of learning age.

The underlying idea seems to be that combiningrthrual and technical “capacity to do”, the abstract
“capacity to learn”, the “capacity to observe/hparteive” the essence, beauty and meaning of atura
and human creations, and above all the “capacitydisruss, participate and construct ideas
democratically” is the only possible way to arratean analysis that is equal to the challengesdpbge
contemporary means of producing and disseminatiogviedge.

Translated by Sophie Schlondorff.
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logic and the new epistemological horizons operetythese sciences” (p. 2 of the “Introductionttie £' edition, 1962). See
also G. Salvatori, “Opera Aperta’ e interattivitalle arti. Sguardi sugli anni precedenti I'era\d&b”, in G. Salvatori, A. Drioli
(eds),Paradossi. Schegge di arte elettronica e intevattSeconda Universita degli Studi Napoli, Santa M&@apua Vetere,
2004, p. 24-32; and L. Melonii,opera partecipata. L'osservatore tra contemplamoe aziongll Rubettino, Soveria Mannelli,



9 Contemporary aesthetic forms and scientific musgolo

Catanzaro, 2000. In both these texts, the authatrace the origins of participatory works beginnimigh the historical avant-
gardes.

5 W. Benjamin,L’opera d'arte al’epoca della sua riproducibilitdecnica Piccola Biblioteca Einaudi, Turin, 1991, p. 24.
(Published in English aBhe Work of Art in the Age of Mechanical Reprodurc}i

’ L. Vergine, Arte programmata e cinetica 1953:63zkbtta, Milano, 1983; I. Mussa, Il Gruppo EnnelzBui, Roma, 1976; G.C.
Argan, “La ricerca gestaltica” and “Forma e forntam®”, || Messaggero, Rome, 24 Aug. 1963 and 10.9€83; R. Arnheim,
Arte e percezione visiva, Feltrinelli, Milano, 1962. Eco, “Arte Programmata”, in La definizione khete, Garzanti, 1978; U.
Eco, Opera aperta. Forma e indeterminazione nek¢ighe contemporanee, cit.; G. Kepes, Il linguagiglla visione, Dedalo,
Bari, 1971; F. Menna, “Arte cinetica e visuale”Atte Moderna, Fabbri, Milan, vol.XIll, 1967; P. $arZanetti, “Ricerche
ottico-visive e arte cinetico-programmata”, in RarHi et al. (eds), L'arte in Italia nel secondopdguerra, Il Mulino, Bologna,
1979.

8 P. Rosa, “L'arte fuori di sé. Pensieri ancora s@mraull'estetica delle relazioni”. In S. Vassalls, Di Brino (eds.)Arte tra
azione e contemplazione. L'interattivita nelle riciee artistiche ETS, Pisa, 2003, p. 43.

9 vi, p. 42.

©vi, p. 44.

M vi, p. 45.

2 See the Fondazione Giovanni Agnelli's interestamplysis from the conference of 9 March 1998 iniffuk’esperienza
internazionale degli science centféondazione G. Agnelli, Turin, 1998. Another auttadive and widely-cited definition of the
“generations” of science centres was proposed bgiine in J.M. Bradburne, “Beyond Hands-on: Tretling and the Doing
of science”, 1991. In R. Glanville, G. de Zeeuwsgd‘Mutual Uses of Cybernetics and Science”, géssue ofSystematica:
Journal of the Dutch Systems Grodesis Publishers, Amsterdam, 1991.

3P, Rosa, “Punto e caos”. In G. Salvatori, A. Difetls.),Paradossi. Schegge di arte elettronica e intevafteit., p 51.

14 J. Wagensberg, “The Total Museum. A Tool for sbcimnge” Provocative Paperd” Science Centre World Congress, Rio de
Janeiro, 10-14 Apr. 2005, p.3.

!> This quotation is taken from the Exploratorium wiéd, available at: kttp://www.exploratorium.edu/about/air.htel

16 See the website, available altityp://www.exploratorium.edu/visit/wave_organ.html

7 See the interesting document by Emma Abadi, diremftthe Cité des Sciences et de I'Industrie’stiéic Artistique™: E. Abadi,
“Des Usages de I'art dans I'exposition scientifigu@xperience de la Cité des Sciences et de I'strikel', DESSConception et
Réalisation d’ExpositiondUniversité Paris XlllI, Paris, 1999. In this teEmma Abadi outlines the history of the Cité’s stiti
policy, investigating its motivations, methods ahd difficulties it has encountered.

18 Letter dated 18 Jul. 1984 addressed to the Min@fteCulture, Jack Lang, by Francois Barré, Mangdbirector in charge of
creating the Parc de la Villette’s artistic poliagd Adviser to the President of the Cité des Seiemt de I'Industrie, Maurice
Lévy: “les ceuvres, les environnements, doivent neoia vigueur de I'échange entre les techniqueples avancées et ce que
I'art recéle d’ouverture, d'imaginaire et d’exptaiion immédiate”.

9 E. Abadi (ed.)La Serre, Jardin du Futyexhibition catalogue, Ed. Caracterére, Aurila@00, p. 3: “provoquent des décalages,
introduisent une rupture, en jouant de 'hnumourladeritique et de la poésid’a serre, Jardin du futur inaugurated in 1997, is a
400 sq m section of vegetables, fruits and ornaah@teants produced using biotechnological techrsqieventy-three artists are
represented, including Piero Gilardi, Xavier delRimont, Marionette Cueco, Alberta Pellicani anddd&araindros.

2 According to the ArsLab Project Committee, frora trery beginning, the life and soul of Arslab haeen art, science and new
media: “that which is aimed, on the one hand, gtufarising science, and which chooses to presself iin an exceptional
‘container’, namely the work of art; and, on théest at continuously investigating the hybridisataf the artistic impulse and
science as creation, in search of the subversikesaf the ‘inappropriate’ use of technology (agahe work of art) and the
emotional, psychological and social impact thahesdirect result of it".

ZL«Art en émergence, mutant et encore mal définvaitable at:
<http://lwww.cite-sciences.fr/francais/ala_cite/expoipo/artsnum/2004/pages/index. php?ver=fr

2 “Interroger les relations entre art et technolaggig plus qu'une nécessité, une évideribalem

% Iron Babyrepresents a newborn that seems so vulnerablé thampossible not to be moved in looking at\tade of iron, the
hardness of the material creates a striking cantimathe delicacy of the sculpture.

% The Experimenand The Expertoy Marlene Dumas are part of the “Rejects” sesird invite the visitor to think about the
meaning of science and of being a scientist. Duewaticitly asks “Would you believe this person?’reference to the portrait
of The Expertwhile the question she poses with respedihte Experimenis “What have scientists done to this person?e Th
artist's response to both questions is “We dondwh

% Ars Electronica CentelLinz, Museum of the future - der Zuku#its Electronica Center (AEC), Linz, 1996. See thate’s
web site (available at:http://www.aec.at) which includes a vast archive documenting alth® AEC's activities since its
inception.

% J. Wagensberg, “The Total Museum. A Tool for sbclzange”, cit. Also see J. Wagensberg, “Basic gipiles of modern
scientific museology"Food for thought and discussioBCSITE newsletter, no.3, 2000.

27 ). Wagensberg, “The Total Museum. A Tool for sbcienge”, cit., p.8.

vi, p. 10.

2 The science centre’s building seems to be a nigstepbject that inspires curiosity and the desirexplore it. It occupies a very
unusual position in the city: on one side it rouraff a series of important architectural works (Bglto, Scharoun and
Schweger), on the other it creates a link to the Héolkswagen Car Town”. Various pedestrian andiealar currents flow
towards the site, composing a dense network ofagath. The ground floor is transparent and permedlile main volume — the
exhibition space — on the other hand, is raisedcvers a “square” of sorts, intended for commérmma cultural functions,
surrounded by cement cones. Inside the exhibitmate there is an artificial crater landscape theates diagonal views at
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various levels, while protruding volumes host teatee’s other functions. An extension of the erigtbridge enters the building
like a tunnel, allowing for further views onto tleghibition space, through its transparent surfaté& centre’s key design
features are flexibility, efficiency and comfortéonsideration of the various purposes it will gerv

30 A wheel suspended from a chain turns evenly asaltrof the chain’s movement, which seems tovsitin three-dimensional
life!

%1 The new three-dimensional sound worlds are enliabyea system of acoustic radiation created bysiblé sound surfaces
installed in the area, creating the impression tt@igenerated sounds are coming directly fronwiiés.
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