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Editorial by Tami S/}(}('lm‘

The Leonardo Scientists’
Working Group

[.econardo has made a commitment to revitalize 1ts
connection to scientists, an effort begun i earnest
about a vear ago, with the announcement of Robert
Root-Bernstem s guest editorship of the ongoing spe-
clal sectron “ArtScience: The Essential Connection.”
But why would Leonardo, the yournal tor arts, sciences
and technology, need to revitalize this connection at
allz Perusing the 2005 issues of Leonardo reveals a par-
tial answer to this question: Artists’ contributions thai
explore technology, with a clear emphasis on new
media and biotechnologies, dominate the journal.

Among the smaller number of contributions from

scientists, we find an emphasis on physics and math.
We barely sample the vast world of the sciences., and
thus we limit the wavs scientists and artists can come-
municate and collaborate deeply with one another.

[ he relative paucity of contributions by scientists
s reflected in Leonardo's reach outside the journal.
\s the iterest in science among artists has grown
over the years, so has Leonardo s institutional commit-
ment to these artists, as demonstrated i its coordina-
tion of panels at conferences, the co-sponsorship ol
conferences, and awards to groundbreaking artists.
By contrast, our mstitutional collaborations have not
vet extended to the scientific community—in part
owing to the lack of organizational structures to facili-
tate the work of scientists with a deep mterest in the
arts. To put 1t bluntly, scienusts interested in the
ArtScience connection are lonelv, inding themselves
isolated 1in their workplaces without hike minds to
communicate with.

1o formalize our commitment to bring more scien-
L1sts Into the ArtScience conversation. L.eonardo s
cgoverning board has mitiated the formation of the
Scientists \\'nl'l\ill*_" ( roup (SWG). o l:-t‘:_:ill. WC Al
creating a database ol scientists interested i the arts.
[ his database will potentially serve several purposes.,
including providing a mechanism for artsts to find

scientist collaborators. 1he database will include

Iltuu' 'nh:m{' \\H!L {lln 5 1101 [H \*.!I]illl \\t"ﬂl'l 11 SO 1Y)
tithiec norms: 1t will also draw Irom dis« ||:|!m'~« Oothes:
than math, phvsics and biology, most traditionally

Iinked with art and aesthetics. By contrast. 1. as a

chemist, have an interest in bringing the paradigms
of synthesis, transformation and moleculan represen
tation more overtly imto the conversation between
art and science.

\n extension of the database will be the creation
of an on-line discussion forum for scientists serioush
committed to \\H!kitl-‘_; at the mtersections of science
and art. The discussion in the current SWG provides
| '_i]ill‘;[hl‘ iilln SOIMCe Ol I‘lt‘ ISSLICS O CONCcern 1o s li
scientists: the desire for a greater emphasis on (pure
science as opposed to technology i the artistic com
munity: a need for a greater emphasis on conceptual,

i

rather than visual, aspects of science; what scientifi
rgor means m an artistic context: and how to create
forums tor true ArtScience mterdisciplinarity.

While more and more artists have committed them-
\t‘l'\l‘aItit'\|l|1rlill*_1_.ll)‘}l\ili'_l‘ituliilli{llllli*_: SCICTHIOC,
most scientists still hover on the borders of this vast
territory. 1 he burst of CHCITZV WC Saw 11 the last decade
of art based on science has become a simulacrum
| ‘.t'ih‘l.ﬂllull Ol ilxt'H. ]l!t'l I\t'lk l.u't ALISNC !H'H i*« 5O
LHitle communication between artists and scientists.
l.eonardo 1s the exemplary organization to catalvze
anothe 11'|.|1iun~.||1|m between science and the arts
one that supports true mterdisciphinarity and returns
1O }|lt' lilt‘—l"lh--t CHNUUry con l"!iiiili of the }}il!.za:'

“arts and science, which lies outside the paradigm
1]]‘1: |jlii{l%ltt‘{l i]il ".l-ilIl:Il' ‘,"..,'[;\._\\I.';[H;l.,‘ l‘|1‘,~‘1:ii 11}
t*":”!illllll'_l||]f*~{ii}1‘xtFM,';I}HE_}\*.II}IH[H SCLEN L liliii

ATTISLIC « ll”l',l'__"! 'N




Earth art invades Mars

[f something (anvthing!) 1s teleported to the red planet and no one 1s
there to see it, does it exist? Artsts and curators Claudia Reiche and He-

lene von Oldenburg explore the outer limits of possibility for space art

in their MARS PATENT project.

full article on page 19

The Philippine Triad takes on the West

Arust Fatima Lasav calls on the Datu. the Pandav and the Babavlian. three
roles from ancient Philippine society, to challenge Western philosophies

and create new rituals for contemporary L1mes.

full article on page 59

From one to infinity

At hirst glance, computer art and Islamic art might seem worlds apanrt.

but Laura U. Marks argues that the two are closer than we might think.

Her t‘.\’.l)lt)l';llil!ll unfolds from the mosque to the pixel, finding paral-
lels and influences in a nmllil)]it'il\ Ol t‘\';llH|}|t‘-.

full article on page 37

Visualize the unseen

Art and science collaborate to demvstifyv the mvisible structures of sub-
atomic particles. Physicist Gvorgy Darvas studies the quirks of quarks
and other abstract physical properties: artist Tamas F. Farkas creates
artistic visualizations to help evervone understand these mysterious
formations.

full article on page 51
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THE MARS PATENT

(© Claudia Reiche and Helene von Oldenburg)

(© Fatuma lLasav)
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Spicy Little
Things from
Budapest

\ adispel h on the arts. technol
{ .’r',/f."{',ff SN 1 _ifr'!_r‘.' 11 f!.‘i}'h:;f,*_-’l,"

] 1] y 7 ;
WY oeed N .";u /;Hn’r,‘.'u Yy

by krika Katalina Pasztor,
Architect. Media Artst.
Designer

Although manv of mv friends look at
the changes here with far less optimism
than I, let us be practical: the optimistic
version 1s much shorter. Besides, 1 had
better look at mv glass, as halt (or onh
a tenthr) full rather than half emputy.
This 1s a mind game, in which pessim-
IsSm was mainly the winner here fon

a long uume. I will trv to draw

a rough
sketch of some [n-nph* and actvities.
that mav. | think. intluence In-ulnh-{

minds, opening up new perspectives

on the interactions between art. science

and techne 111111\‘ | hese

are the ~|H':id]
spicy little things for me, the stand-
alone civic mitatves, which—to plas
the optuimistic mind game—will grow
from the bottom to the top in the com-
Ing vears. Yet first, 1 describe brieflv the
wider local context where these interac-
L10NS Mayv occur.

| he hnancing of research activities
(1 art, science and tec hlltﬂtrq\ ) 18 @
cCore |1l'nlﬂt'lll here. s defhinitels

dependent on the ruling government

LEONARDO. Vol. 39, L. pp. 4=5, 2006

and its decision makers, as the private
sector still takes only a small part
sponsoring these fields. Since 1489,

1 almost every segment of hie, the
government has granted special tax
exemptions to the athhates ol large
international companies and privatized
the major share of the mam mdustries
to them. Resources are directed by
companies global enterprise strategies:
therefore, fewer of these companies
play a significant role m supporting
local culture, art and science than

mi*_;hl he CXPC ted. The R&D {"\|H'III“-
LLTre as a per entage of the GDP s
about halt as much in Hungarv (~1%)
as 1n the rest of the EU (~2%). where

35% of R&D funds come from the

business sector. In Hungarv, the busi-
11CSS SCCTOd s contribution to RXL) s
around 30% ol the total | 1. Coloring
the picture, during the past 16 vears
Hungary has produced dichotomous
political brands, strongly relving on
chifferent cultural accents. Overall val-
olobal”

nes and terms such as “local vs.

or “trachittional vs. modern  are used

to characterize the dividainmge hine. but it
ll‘lﬁ A 1TNOTe ¢ 1mlil$1|it AL 11 kt'l*! SCHLISHTEIVG
ramifications mm daily hife. m which oven
simphfied pohitnical propaganda spins
"ii | CCOTI illllili' f]iilt'l 10 ( S L() |l1{‘

e

;Hihnl .11 \”ll.!!EHH.

1L AS

" t]{'t.lt]t Ol :l}

Illll}lit.

scussimge the
11N jrn"r|=it' 11
fed up with the polanzed mamstream

politics, leaving more room for alterna

tive movements. There 1s a OTOWINY

_—

litllltllll-!lli (and more

ent) civie world. which ITLIl-J s our dailx

e rich i risie minatives generatinge

new spaces to transform the urban

lanclse ape bhoth ‘[s]lhw allv and mentally.

By forming, developimg and maimtain-
g new communities, these voung
mitiatives use the Internet and s
related technologies mtensively, New
( tillli!iil!lili{'w il('t‘{i 11CW I:Elh sical envi-
ronments, so old houses or forme

mdustrial areas ai

e being converted

INLO NeW, llaliltlla il‘!]i]llillil V. l}lilih_

L;l]lt'lit'a

and wo |v~|1u|a-. or all-in-one

cultural mstitutions.

" less imnden Pe 1ncl-

INTENSIVE NETWORKING

| his country with 1its 10 muthion immhabi-
tants has about 800.000 micro and
small CNLCTPrisSes. his means that

almost every twellth person is s¢li-

t'!H‘l'HH'il. relativels imh'lu'mlt-nl and
H'Il.li]!!\ th'l{'liu'lt'w. \Illllk Al lillialk.

researchers, journalists, etc. emploved

on a project or contractual basis,
obtaining commissions via personatl
acquaimtances. Physical and virtual
|151h|n spaces become extremely impor-
tant places/venues to meet and
exchanege mformation within this
multi-interwoven social network. Every-
one knows evervbody via just a few

| his

a4 ew

\l,.fl 1O1)

backgrounds

other acquamtances m this ci
WdS !'ill' }1-!‘Wii 'I.*i?'.‘-.t'il] ll"'ﬁ".'i\ i'l'\.
Pelrovics.,
Szabo. Zsolt Varady, with

“l iIITHIHIJIt**il SC1OC N K

voung guvs (Pet

. SO i‘ilf";“- lillil
artist triends when
thev founded the Wi\W (Who 1s Who

collective n Haulli‘u-w{ in 2002 |21, It

cconomy) and then

1 i
SEadl Tt <! AN lfirlaimx WA\ rI|; 110 111OICN

mvolved. ,lf‘ll i‘1rrll;;!l 11 til \i‘lih’it tl i!iitt

1 small en

LCIDUISC. even today evervone

18 !iu
Wil s anaim
driven W he

1
WOTKS ¢ DIOeCt

WA\ Ll]lillil !}.1k, l]lt

ation-based. database-

4.\\ \.‘\ i?t.‘r

Aveh site colled LINY

]

socCial connections. Enterime the site.

VOLL CAan gather acquamtances, venceralte
1 .

| ;;=.tirllil..! 111} ) O VOLITT SO Li! Ili'iixf:iia_

LOTIN eSS ‘!111! {O11) 5}11 e LS. illl{i " 11#1}

*WiIW 1o have a party. 1 he

OF 1TUST 1186 D

| |
FITIC LMD S S ,I]}lilil _”*.

s, Wil has more

AVCTALC ave Ol

and now. altes

]

15:“”_1 !I‘“!_lfll'] | COISLOCT ii LISCTS dalidd

neartyv 1.2 mmlhon connections. In SCP-

tember 2005, Wil will eo mternational
(1n other lancguages) with a new brand

1V 1 W

11,

SHEDS INSTEAD OF GARAGES

N o - - "
| his vear (2005) two oreat SUIPrises

caused a stir i the local media here.

- |
\ hioh scl

ly--!Ll aitf:it'llT _ l1.111it'! |{tl}lil
age 19), won several prizes and the
Calegory ard 1 computer science
Wil ti Iil\ mvention at i]!t' world i}!]ilr:'
titton of Intel ISEF | 5

Lion. the Leonas>Do

- Ratar s iven

o) Jor Alll, converts
VOl 1}: 'SOnal ftiielr?lln‘! IMto a tascinal
e S environment, where vou are
able to draw objects with a digital pen
cirectly onto the s reen. | he remark-
able thime s that he made 1t all at
home. usimg materials worth less than

L SSIH0. At the same time. he achieved
better quality in many different aspects
than similar svstems developed through
sertous mvestment fundine. s a

homemade mnovation, like the voune




Hungarian architect Aron L.osoncz's
olobal patent ton LitraCon |4]. a heht
transmitting concrete that 1s a combina
tion of optical fibers and fine concrete.
| his new material has won several
.i\x.ittlh. |’11r|l‘i]i!\ l]lt' l'illlirlﬁ Ol I {illiltr1h
based architecture and de Hi',_;H A d
zine won best detimed 1ts HI:lillii.lllti 1
( ]It:{}xl!lLi LitraCon %.1||r1P; with lkea)
among the "most imtluental” develop-
ments that will change the desiegn land-
\l.lllt' Ol llit‘ : ]NI CCILury. ! ONOLIC /)
studied architecture m Budapest and
Stockholm, and his workshop 1s n
Csongrad. a small town 160 km south
of Budapest. His mvention 1s a great
success, but 1t as st funny to iIMmagine

Ii!“ \lll‘lll_ }I:\h~|lllti:;t 1 t:!:i‘!.iiiiill T llli

birthplace of a completely new building

material, which will enter the ';lilllJi

market i antuamn 2005

SMALL STEPS TO
CHANGE MINDS

Durme the 5 vears of its existence, the

(arcriiectiol Hffs_ﬁfr———Illt' NEII:JI Al tlliit't-
tural dailv in Hunearv—has managed
10 become the most relevant resource
i the helds of local architecture., 1ts
related public hife and ssues, urban
development and visual arts. The main

ooal of this new media mituative was to

improve the quality of the local buill
environment by creating a fresh. mde
pendent and high-standard cultural
environment on the Internet. Looking
at the detenorated conditions of publi
a[:.llt N, Iilt |lrltil1lt 1S 1tll'II||lI{ l].!Ii
LYt need to IO L hie (LI SLIONS

—

of the built environment into the daily

common talk of the local society. 1ater,

e site s mterdisciplinary team (media
AT TISIS. illlllilt': 1S, communication and
iltlirlli%,l1ttrit SCIC IO x]l: t1.t1;aix  111L1O)
1]llI{'Il [TCW Al'l .i|§l| FUSUC Ao l} PDIACLICCOS
alongside themwr daitlv media practice

{)ne ol E]il 1 SOV t‘ii IS TATINOS OIS o THans

1llli_‘___"\11[1'!11]]ui.1H‘|]||,]1 I'S yerrrs 1

'a11$¢|1 |}|1'H{'!!]H COTe nporanr | l:ii!;.:!

I.t!i.Hl]l{ii'l[llll".‘m.iq‘:'llli.!*-‘It:!J.: [
work. 1t s actaally a :|1|‘.111r.11m SLITVE

of the local de SILTHICES WOl Il an audio

visual so lological studdy (Interviews

with 27 leading architects and present
12 n , -]
L) projects) projected on threg
b 4 video screens. Currently the

. |
Orim 1eam wWorks on

provocative Inten
Csatmes, INVESLIZALING

8 ‘h!ll It A ]Il!}!lri 11 LS t1 iri | |

CHhangimne mottvations of Ciy

W hile trom

LOLITISE DOIN

iill'nf!.ll*t"ﬂ |1.‘.‘~ AINIAZI1NI0 NISTOTY i _a} SO,

LASCINALINY VICWS . Vicl culttural

HDCCoOn)

{
F B
i

-wiil

vith environmental 1ssu
1!*=1!:£.4!i!t lt‘,ili{&'hl‘_i:"\;

\h"‘w’llil.l!f‘]!!!'ﬁ. i"t-.\‘:]J[.ill'ii‘l|ll|

|

ALICITION towanra now |

1

sOlutions m several cdiitterent

!iii'_ CSPO F!]} 1) A1 E‘:ilt {1111 ¢

me construction. In 1996, ar

\'.liili F risey. 1*111]1ii|=tﬂ

il
l"a::ifill:ill"li;

Soft e lilif!lil;L*

1iit S\ /0 Hl‘itln'l{hl igu\

His team s amm was e

1] ' l |
|Ilt_bi|\{*~!{['\!,,|:|(‘lfi‘.‘.lil: .T]:E"il'_'k‘

Cadll TUNCLION seDaratein iri1'iin

utihties, giving the mhabiants mde

pendence rom service companics

SNce E}H‘II. l".l' ii.l“* ( "LII'FH[I. li i"nf‘“ LU

Cepi towards the autonomous reoion

_—

H.!Hlt!l‘a 3 .ll!illll'hl]f..tlw:;i'a!
StLrategies ol sustan
iributed stienmhicanthy

' .I?ll! 1O the ¢
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CCO-CHEY THHONCTIIICHES l!li 11111 |“!1.|i | /(]

cultural discourses. especially i associa

1 .
the trachittional was
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Leonardo on the Web

LEONARDO ON-LINE
leonardo.info

Information on Leonardo/ISAST projects and publications, including:
e Journal Special Projects: descriptions, calls for papers.
e | conardo Book Series: titles, summaries and proposal guidelines
¢ Subscription and order mformation and links.

¢ Information o ProsSpe tive authors.

LEONARDO ELECTRONIC ALMANAC
lea.mit.edu

l.eonardo’s electronic journal and archive. Recent articles of interest include:

e “Expanding the Mandate,” by Sheila Pinkel.

e “Egvptian Cultural Heritage in the Digital Age, by Fathi Saleh.

e “Contemplations on Our Links to the Universe—Searching and Finding
the Hidden Harmonv,” by C.S. Unnikrishnan.

“The Science behind Bacterial Art,” by Eshel Ben Jacob and Neora.

LEONARDO MusIC JOURNAL

Imj.mit.edu
Special topic volumes include:
® Not Necessarily "English Musie (2001).
o Pleaswre (2002).
® (qoove, Pit and Wave: Recording, Transmission and Musie (20035) .
* (.IHH.-*/HH.‘:!\ insicde Electronies: Musie aflen Daord Tudor (2004) .
® [he Word: Voirce, Language and lechnology (2005).

U'pcoming volumes include:
o Nowses Off: Sound beyond Musie (2000).

LEONARDO REVIEWS
leonardoreviews.mit.edu

Recent reviews include:
® Cognilrve Science, Literatwre and the Arts, by Patrick Colm Hogan. Reviewed

by Amv lone.

o [he Cradle 0f Humanity: Prehistovie Arvt and Culture, by Georeges Bataille:

Michelle Kendall and Stuart Kendall, trans. Reviewed by Allan Graubard.

® Lyes, Lies and Hlusions: The Art of Deception, by Laurent Mannoni, Werne:
Nekes and Marma Warner. Reviewed by Martha Blassnio
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OBSERVATOIRE LEONARDO DES ARTS ET TECHNOSCIENCES
olats.org

Special projects include:
* Pionniers et precurseurs (Pioneers & Pathbreakers) Projet
* Alrique Virtuelle (Virtmal Africa) Proiet.
¢ Space and the Arts Project.

Recent Content Highlights

Events and Announcements
Find listings of events and activities of interest
to the art and technology community at:

leonardo.info/whatsnew.html

Upcoming Issues:
Tables of Contents & Abstracts

See what's coming up in future Leonardo and
L MJ issues at:

leonardo.info/isast/journal /journal.htmi
lake a look at the journals’ Calls for Papers:

leonardo.info/isast/journal /call.html

Free LEA e-digest

1o receive free LEA e-digest, sign up at:
mitpress.mit.edu/lea/e-mail

On-Line Access to Print Journals

Archives of electronic versions of Leonardo and
LMJ are available to subscribers via Ingenta.
See:
http://mitpress.mit.edu/leon/e-access.htmi
(for Leonardo)

http://mitpress.mit.edu/Imj/e-access.html
If you are a subscriber and have not yet
registered for electronic access, visit:
www.catchword.com/register.htm

For more information about on-ine access
to Leonardo and LMJ. contact:

journals-orders@mit.edu

On-Line Staff

Leonardo & LMJ On-Line: Patricia Bentson,
Nicholas Cronbach, Kathleen Quilhan. Leonardo
Electronic Almanac: Nisar Keshvani, Natra
Haniff, Andre Ho. Leonardo Reviews: Michael
Punt, Bryony Dalefield, Robert Pepperell, Dene
Grigar. OLATS: Annick Bureaud, Carmen
lanase, Julien Knebusch.
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pixel gains an enormous significance
and hgurative power.

1o kt‘t'l} the l””i"’* 1 closely ned 1o
scientific results, I conducted an inten-
sive dialogue with astronomers and
particle physicists. The most impressive
event in this process was a visit to ESO’s
Paranal Observatorv in Chile s Atacama
Desert. There I had the reahzation that
astronomical observations imvolve more
than just acquiring data. 1 felt a certan
metaphyvsical tension in observing the
scientists looking up imto the eternit
of the skv using the most advanced
technologyv.

In winter 20042005 1 took a more
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immediate look at the work of scien-
LISLS, putting more emphasis on the
raw images and data. During that win-

ler cvele, the immediate, merely pro-
Fig. 2. Tim Otto Roth, I See What I See Not, cosmic particle shower live at the art facade
in Munich, 76 RGB neon light elements controllable via Internet, Y x 6 m, 700 square feet.
23 February 2005. (© Tim Otto Roth)

cessed results from astrophvsics and
clementary |>l|\-i: s were transmitted in

near-real time to the facade. The part-
ners cooperating i this live transmis-

S1on were: the Max-Planck-Institut fan
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facade. close to the Lenbachhaus in

Munich. s distincuve because 1its 70
RGB neon ight panels, spread oven
O35 square meters, can be controlled
via the Internet.
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CALL FOR PAPERS

Archiving, Collecting, Documenting
and Conserving the Media Arts

[hroughout the 20th century, and certainly at an increasing pace since the 1960s, new art forms that fea-
ture technological components have been throwing traditional conservation and documentation practices
into upheaval. These works of art are many and varied. They may be analog or digital, mechanical, and/or
electronic; they are often multimedia based and include a variety of components, such as mechanical
parts, software, electronic systems, varied electronic media formats, etc. Museums, which are charged with
preserving and providing access to these works, often find themselves without adequate resources and

must make do with methods and means that are poorly adapted to a growing number of artistic practices.

Guest Editors Jean Gagnon and Alain Depocas from the Daniel Langlois Foundation (Montreal) mvite
researchers, scholars, artsts and others to submit articles for publication 1 a new special section n
[.econardo concerned with documenting and conserving the media arts heritage. This new section 1s the
journal's contribution to a larger research alllance bringing together museums, universities and organiza-
tions from Canada, the U.S.A. and Europe with funding from the Social Sciences and Humanites
Research Council of Canada (SSHRC) and the Daniel Langlois Foundation.

For the next 3 years, this section in Leonardo will publish articles and reports arising out of the alliance’s
ongoing research. We wish to mvite authors concerned about this constellation of problems to propose

articles to Leonardo. We welcome articles under the following three programmatic headings:

e documentation
e cataloging
¢ conservation
Interested authors |}|tu1-t* contact.

Jean Gagnon and Alain Depocas
[.eonardo Guest Editors
Fondation Daniel Langlois
3530, boul. Saint-Laurent
Montreal (Québec)

H2X 2V1 Canada

E.-mail: jgagnon@fondation-langlois.org>; <adepocas@fondation-langlois.org>.




S])(*(‘iu] Section

Space: Science,
lechnology and the Arts

Guest Editor: Annick Bureaud

Selected papers [rom “Space: S ience, lechnologv and the

shop on Space and the Arts), held at the European Space Resea
Hirlilj_l\ (.t"lllt'l il'\\—l‘_\l l ( b \uultikﬂil»... IIH Y e ii.!itii%. | N
H:i\ !Ht'\t'!ll*\ I|H‘ second mstaliment ol !J;lil{'l‘\ irom the worksho

mstallment was [mhlialn-xl i Leonardo 38. No. 5 (2005)







From Melies to Galaxy Quest:
The Dark Matter of
the Popular Imagination

Machael Punt,
Martha Blassnioo

‘sl

and David Surman

MICHAEL PUNT: INTRODUCTION

| his paper was suumulated by the film Galax (ues

1999) . whid 'ltu”.llhi s the hetitious dime NS1011S O Space Lraved
INLO the s Ii']]litll 1#1'%*- t 'Ili!ill Ol 1¢ .15. wii.t-f travel m orda 1" 10O)
reveal some msights mto the cultural construction of spac

In this collaboration, the three authors |1 imquire mto the
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|llli!r'__;\ ) itlit"__illtillnl_; A TANUC O S holarly activities and am
plitving them through non-hierarchical collaboration within
an mstututional environment (21, I DInes | rescarch ol
‘iill*\!millllllll.lkt'lﬂ.illlilitr'_gltliil]t I*~=-Hltit|t'*-!;;tlt.'!-‘~\;’.i: Lthe anm
O] .Hl‘u..tllt ill'_[ulll Ll 1*-1.%1“!“1;_1 Ol the history o -,_E‘:“}L,,.ﬁ_‘
and exploring new modalities of academic and practcal r

SC Al |l. { Ht;\hi: 111 *-.x!ﬁ!t E]Ii'n (ONCLAL i;;u-‘; CONLCCT. I!‘.h aniel

deals with the human imagimmation and regards it 2

—

FO 1IMage ol SPACLC, | 1ke SPace, Lthe HHITAC L ALION) IS lare

LIHH.L!!}ML LIH{I *II.: 1’!.’:1 WO Cdll Ve San .1iu'-e:' 1L S 1) CHLHN
|3.l‘~l'll**lltt”!]t‘\ LLIT ilhl"t‘»lll 11O O iravmeaoentanry ;n; 1CCPLION
of the wake of 1ts ipparentiy iimite energyv. We have chos
AS d Hlt'fllltllt}ln'_:y 1O stucdy the visible residue of the )
imagimation i the arts, science and technolooe
Il.lln'ﬂltiil' Lthe network torces ]!!l” SCCIN 1O Intersed
mstantiation, aware all the ume that we are describine

man and cultural condition rather than « \\[1].151111!;‘ 1. For this

S 1OUp of authors our common POILN of departure 1s cimema

% l?llirlll‘_lll;ll 11l |!!HIII-IH thal immitialh i‘ti!ﬁ'!i‘. L hi ‘ilr'.'lllri;r_
imagination m wavs that no scientist, inventor. technologist
entrepreneur or showman ever predicted. The 19th-centunm
conjuror and cimema proneer Georges Meélies and a few British

coccentrics—mediums. showmen and mstrument makers—:ar

|n pwi“ﬁli' (N ( ]il 1O,

1MLl

i . . : ; as s & , MNLortal
Article Frontispiece. David Hurn, Untitled, 1967. (© David Hurn) 1 | | ,
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Fig. 1. David Hurn, Untitled, 1967. (© David Hurn)

namics i a coherent reahity provides ow
hirst prece of evidence that the imagina
tion 1s dark mater manifest to our mtel
Ii}_ll‘]](t‘ I IS various mstantiations as
complex, mtersecting network torces be-

\nn{l lht‘ 1 Ol |1 Ol reason i ) | .

MARTHA BLASSNIGG:
DESIRE, IMAGINATION
AND TECHNOLOGY: HOw
TO LOVE (IN) SPACE

This scientihic 1dea of dark matter.
whether meant in reterence to the still
11111*\|>|n|'wl mvstery of the universe ol

used as a metaphor for ou im\pln able

human bram capa 11108, I;m\i{lw a per-

)“u'.*-'r’ ¢l x l 1O "'HI: ]ll'“\ Loy Caetleaxy (st

-~

tect platform for imagmaton and fan
tasy withmm popular culture and oflers a
plane fo metaphvsical and imaginative
H}{]Hi: v. In a leiliili.t] context, this con-
cept of darkness and void apparently
contrachcts the prevalent imagimation of
divine hight and the spiritual imaginary
crowded with heavenlyv creatures. vet
Lthere are notions that relate ivisible di-
vine heht to darkness [4]. In the most
IIIH!HHIH{ lt_q\ilil Ol tLH|~.|it‘--, 1\11' HILH -
craft and the angel both have conquered
JlHl ( ltl!:lliz’t'(l OLce) Hi),ll C AS i},lH Of oul
human attempts to overcome the mate-
rial himits of three dimensions by fusing
the spiritnal with technological media.

| her histories have become ftused. so

that as technology has turned wireless, an-

gels have become wingless once agaimn | O|.
My own held research reveals that thes
ttll]lllt’xt‘ltl lhl"]li"\t"l\{”ﬁii!1(!1]1(‘]“1“1]1”\
clairvovant perception as rather abstract
Lheht-beimnes similar to the Aurora Bore-
alis. In this interrelation of spirit and
L }IIIH‘HL_:\. the : il'__lt'] can be seen as a
svmptomatic concept that exceeds 1ts re-
“*_,;iiﬂh connotations and. as we will see.
can be turned mmto an mtercultural, n-
terconnecting, service-oriented, mobile,
fiexible. ¢ nderless and Hliil|l!llnll- 1o
chhator. Travelinge through and bevond the
material limits of time and space, the an-
:t‘! becomes an almost Pl et COMmMpdan-
1on to the byvtes and bits of contemporanry
communications technology.

In comparison to the dominant ex-
}rtt'wituh of ftear and destruction con-
fronting alien space i most mainstream
MOVICS. More constructive imagination
has been projected and reiterated i pop-
ular subcultures since the technologr
cal venture of Space travel in the 1950k,
\s we have seen, almost from its ean
llest begimnings, cinema imcorporated
popular and esoteric interpretations of
metaphvsics imto is “mimagmation.” As a
consequence, cmema can provide an ev-
idential base i both 1its mediam and con-
tent for the exploration of the wayv space

i

|
ING)

and time have been imagmed and a
how thev have been understood scientil-
ically. Edgar Morm, tor example, reflect-
iH‘._{ ti]ll"li the similarities between the
cinematographic experience and human
imagimation (6}, notes how cinema ol-
ters a symbiosis that integrates the spec-
tator i the thux of the hilm. and the hlm
INto th ,un.; hical tlhax ol the HIH'{ LA lO]
/. Cimema. the dream machine or nme
machime, and "homo demens, the pro-
ducer of tantasies, mvths, ideologies and
dreams, both evoke magic as an inter
orized quality through atfection. Robert
D). Romanvshyvn arcues that when Alberti
(1404=14/2) mvented the hnear pei
spective of depth with a vamshing point,
i]!l -ll!t'\.illlitl}iit' illtnc‘il iih+t|t ..l'lltl !lt
came an mterior quahity of imagimaton.

HEI\ 11CW lu 'CCPLION NoO :rT;]\ moved an-
:1-|a{11](1[il'!iruluulliHl}qu\t'l!ltlilltliill{iﬂ
onto the same horizontal plane m paint
ings, but also prepared the imagmation
tor space travel by hiberating the higure
(rom the base hine of the image and situ
atinge it 1 the middle of the frame |8
Cultural expressions in various me-
chia productions are indispensable both
1O l!|ll-|lt|lt' .tll{ii 1 () Ii!wliiﬂ. scientific tech
tl!}lng'it_‘i! ventures (Y4, In this sense.
manyv have argued tor the important role

plaved by the transmission of film images




ol the 1969 moon landing in touching.
imvolving and convincing a broad audi-
ence of the actuality of the event | 10]
Unlmmited outer space offers an open
platform to express our imaginations
and reflects hike a 360 . three- (or mavbe
more:) dimensional screen or plane.
mviting us to experience not merely an
aucdhovisual performance, but also a
multi-sensorial event and engagement
that includes the bodyv 111 and our con
scrousness as equal faculues. In what fol
hlkxk |(ii\tll\\ IIH‘ Hli:l Ol Hl}Jll' 1!&\{'|Li~
an mstantiatton where imagimation, de
sire and technologyv meet and interact
L 12] 1 one particular appearance tha
seems to have resisted historical change
11 IS various recent reerations: the story
Ol /;f:!fir;sr /frf.

Barbarella. the 1968 [1Ct10N

SC1ICNCEe
movie directed by L:irgit'l \adim | 13] (Ar-
Licle Front i\]iil‘t A |‘i;1~ 1-3). 18 based on
a 1962 French comic strip by Jean Claude
Forest. The hlm launches desires and
imagination related to the hiberational
I)tl!ilii'ttl¢iL1t‘llt1.i Oof the 1960s mto a ~|}tlit'
comedy: sexy, plaviul, humorous, ironic,

- R rlit . fantast it.

lhuili!it il!. w I Ii:\kt'\n'l.
alongside the film’s outspokenness and
cdirectness in matters concerning sexual
desire and utopian technology, there 1s
also a I.llllt'l COTI(C lullt'tl desire tor a llllt'xi
Lor Imnocence and restoration of an wdeal

Wl l{l_ Ilillttlil

illlt y B tlfl;iit ‘tlh { ll'!l!it

cratic, left-wing concerns and dreams ol
19060s social and }14iliiit al movements
In Vienna in March 2004, the storv of
f;r;*ffh'rxf/rs tt'lt'|!1.ill‘tl tlm Wi Jiltl | nemiere
as a theatrical 1 luction : | i |, acdvel
tised as a sexyv rock musical. In the musi-

cal. Barbarella. the

SCXV SPace age 111
li‘t\('li!!L; I outel SPace, has to save hey
CI'eCw Ol [}i‘ll!t'I SOUO and, with the |t{'l;r
of the angel Pvear, she gains victory oven
the Black Queen, who tnies to seduce her.
In the reception room of the Raimund
| heatre m Vienna, where the musical was
staced. the ltahan cotlee brand lLavazza
ex hibited 1its “2004 Massion to l~~\[:11~am¢1'
calendar with photographs by Thierry Le
Gues. The promotional calendar refers

cdiirecty to Barbarella | 151, Lavazza s lmi.

11¢ I}IIHIH contest “l"ﬂlill"w"\i!. Space and
lmn-"h.n|mnimrtl.t-~r1irwnl1un:!uhw~
( t'l|1t‘lt‘{l (11 ( 1!11{'(‘_ wljtllt', ilt'\ll e .1111{

i}!li}]it 'S

{LOWILCT ) \131111 _

mmmaecimation and retlects the

athimity for the subject ol

(C.oncurrent with the Barbarella mu

\rchitekun
Vienna s \Inat-mm(ln.nlira pu-wnnwi

"1 he

tion of 1960s neo=avant garde archite

S1¢ ull. l]lt'

Zentrum Wien
\ustrian Phenomenon.” an exhibi-

ture that Hlltlhlﬂt‘tl the limaits of plnuil al

construction and became a mediam o

concepts on Lthe t'\|>\n|‘mun of space

( { lillll Plate B).

In a transier between

technology, art, pop sensibility and ay
chitecture, the o XPerin ntal Proje IS O1
exhibit displaved a technological opui
mism i ther futuristic visions. Event and
plav temporarily modulated the meaning
Ol il!t' I)fill\ 111 L li‘lli “ll.!i ('S .tlltl llll’
sented constructed extensions ol con
N ;ut:aln-w.”.M|i.lu'11ltn! LHKe astronauts.
Dut Ito mned space [ 16

l ]It S Iiil!'t' COl) L Illllill.tl \ l.'\.illi}llt‘\
Ol Elll' COHTTTOL Ell,lt L1ICC Of « Ii'l'll.a; 1 1
cration and simulation above (musical,
LHH('I'!HHHIHIIHHJHI.'IHt‘*f‘iH;lli*!H' show
Lhe o illlllhll‘\nll\ of mterrelated references
and a certaimm exotcism i the treatment
Ol | |ll' \Iillit'l 1 O H| YACC LAV l. I }IkliI;l{ 1Y
the 1dea of space research from the lab
OFAtOryvinto a« 'Fllil'lilt [Iramework creates
the opportunity for unlhimited imagina
L10]) 1O ﬁ'\li*liiil.itlit { Hlllil!l Illt'ile‘xil.liih'
otherness of the unknown. In the exam-
e Ol [zktili.irt'l}*i S reerations. the 411\

}EJI CINNICIIL OCCLHYS ll\ i!?l' lili qi Cl1001 Ol

LI ul:'w!i 'S OO ¢l| yarticular screntifi
rescarch Project, so | hat the OAap between
IHJE}HLE! culture and the scientihic com-

\s 1}11

|m|>|1|.1:ll\ of the cult movie Barbari

munity 1s seemingly decreased.

\l]i:\uh_ ,[l[ll]{'IH S AlC ali]i | ( H|itrI!i|liIL; 10)

this mechanism and carrvine it forward

imto future IMmagmation | 17/

The Angel and Technology in
Barbarella: A Brief Case Study
| he mtenor of Barbarella's cozv space
Craft, w l!{‘t! ~|It' ]l{‘! LOTINS 11! I TAIMOUS

SUETPLCAsd | IS] at the

beemning of the

1TYON 1. E:]{'ut'{ii*-.ili xtii.ti*=L;‘
ol Py

{ ()Y /\

Wil if I}|1 dll

aedl, W hose | athered wings and

_—

nest serve Barbarella s !?Il'.i\lil S

Both the spacecralt and Pygar are used

i the hlm as agents 1o extend human

travel through space and as amphhiers ol

human '|=|1*.-Q|t Al and mental « APACILIeS

When Barbarella's spacecralt malfune
tions, Pvgar takes over and transports hel

L) ]It‘i tlt'\l\ll‘a_ |E|: ‘}leti ¢ Ol Sovo l \e' 1

though the angel Pyvear s shown with an
anthropomorphic shape, attributed with

an attracuve., wineed., masculine body, 1

1S [it'.!ll‘il lifut A1l i!}l|t't I! A 1'!:' l’]%ttliiii.f!IiN

Oof the cityv of darkness., | ONSCQUIL ntly.

Pvgar s appearance and blindness ar

remimmiscent of a machme. a hvbnrid torm

between ovborg and human in

\I].ll-;
shightlyv hike the character Datamm the S
[;'-!I-.. /’I.’-' \r 1.1‘ f;- T A

view, Pyvear s

ST 1 IS, |il 111S

an aneehic machme that

l'\ll'lil‘\ l;tllir.llt‘!!.l ~

capacities, heimnme

”|”'L1lrti by her: Barbarella heals Pyvean

—

Of 1ts mabihity 1o v by

makine love to

1it. which could be read as a re paration

O 1es1toration of s huand L1O11NY el s

wines are treated hke a mechanical ex

tensi1on of its bods 1Y)
ol rhuman « apacities not onlv are
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The contemporary reiteration of these
attributes i cinema, and immdeed the con-
tnuing reincarnation of Barbarella s yim-
age-culture in the last 40 vears, not onh
express the unchanged, profound human
desire to explore the unknown, but also
evoke metaphors of the metaphysical
in scientific space and the desire to ex-
plore experiences m a multi-sensory,
sensual environment instead of a purely
virtual or scientific one. In this context,
the angel serves as a metaphvsical model
that operates as a screen lor projections
of human desire and for the 1imagina-
tion of superhuman capaciues. In Bar
harella, as discussed above, spiritunalin
and technologyv are mterrelated and -
terconnected. In a metaphysical view
of technologv, genderless angels relate
closely to ;‘t‘ll(lt'lit'\a L l‘lllnlnl'_;\. Bar-
barella and her persistent imagery, how-
ever, have gendered space: We have: (1)
a sexv Barbie doll seduced by men in the
1960s. which has in our own time become
a femmist agent (in ihe musical, Bar-
barella enters erotic relationships only
with women, the angel Pvear and the ro-
bot Victor); (2) a space traveler with the
nliawhrll!:lt‘\‘}hrlt‘Iht‘"l'alnt‘aacrlﬂ{nltﬂ‘f
and (3) even an empowered blonde n
control as plaved by pop star Kvlie Mi-
nogue m one of her music videos (as
David Surman argues below). Through
the mtroduction of sex i relation to the
angel and technology, we see phvsical
pleasure and the subject of the body ap-
plied to metaphvsical and technological

ventures. Friedmar Apel argues that the

I,H’Hffr’ r;‘ﬂ" a I']l‘l[]l \l{'llt'\ 1) fu_f’.*"r."hl (WITTAY;

Romantic period at the turn of the 19th
century demonstrated an embodiment
of the senses and restoration of mvthol-
ogv in the appearance of angels in the
AI'LS, 4S a lliHl!;lIIHi\lﬂllvlll;iﬁlﬂllﬁllllt
mechanization and rationahzation of the
world. A desire for love, eroticism and
sexuality infiltrates the longing to reach
the mvisible, divine or transcendental.
Reviewing recent spirttualist movements
and the broad popularity of the subject
of angels, I join Apel in questioning if the
begimning of the third millennium brings
back a similar tendency, a desire to re-
store sacred spaces, esoteric knowledge
and., as he calls 1, a Himmelssehnsucht (a
“longing for heavenlv realms™ |21}

[he mvth of Barbarella suggests a con-
structive look into the mfinite, unknown
and mysierious universe by applving love
and awe, istead of fear, against deter-
ministic, destructive visions of alienated
extraterrestrial space. The svymptomati
reiteration and persistence of a cultural
phenomenon, as in the case ol Barbarella.
calls for strategies of svnthesis 1 or-
der to reconhigure our understanding of
popular imagination and help find new
portals and bridges between academic
discourse and the aspirations of contem:

yorary popular culture.
| PO

DAVID SURMAN: PLAUSIBILITY
AND THE TECHNOLOGICAL
IMAGINARY

l \\:ill]{l !iki‘ L) tllllllll:lt' Iili\ tl!i|.1iu IS

li\t']lrthw1ldliinl‘ak ]Hirinuaéir;litltnziln‘i

Fig. 2. David Hurn, Untitled.
1967. (© David Hurn)

of core principles in the theorization ol
space, popular culture and audience. The
examples 1 take to illustrate my view ex-
press a particular involvement in the pop-
ular. Little effort was needed on my par
to draw together the various mstances
shown here to illustrate the popular (al-
beit fictional) representation ol space.
Imagimary “outer space 1s evervwhere.

\s we have seen, 1n a large vaniety ol
cultural imstances the expression of space
exploration as a thematic, 1conic or svin-
bolic referent diverts drastically trom the
proneer image of space exploration firsi
popularized by Russian and American ef-
forts. In the contimuities and disconti-
nuities of visual culture, 1t 18 reasonable
to sugeest that, while there has been hit-
tle modification of the image of space ol-
fered by lleq::ILal science. the aestheti
modalities ol science hction have—in
a sustammed dialogue with its various au-
tlit'lu L'N———ill it'h W}t'{l ol iillltlll\ 11‘11% J:ltii
quite dastinct from its rationalist coun-
lt‘?]h!ii.

Of course, science-fictional represen-
tations ol space precede anv actual
human mtervention mmto that doman.
In 1imaginimme ourselves there, our ex-
ploratorv desires manifest i technolo-
g1es capable of achieving our original
speculation. Imagination, technology and
desire constitute an mterdependent cy-
cle that attects and sustamms our techno-
¢ “;it al e ht'11n|1!1lt‘l}1. [t seems, however.

when looking at the popular representa-

tion of imagmed technology, that such a
paradigm i1s more complex. Desire, a con-
\]”IiEWlllFJTi1ii'?il!l'hl\iil'{!Hlﬁiilﬂlﬂlﬂ'ﬂﬂi
1S never focused 1 is entirety Upon any
singular mstance. Spiritual, technologi-
cal and hbidinal desires imtermingle n
the imagmary, and while rationalist sci-
ence ettaces Iitt‘il.it ¢ Ol \tilli ( 11!&\-E111||L
nations, the popular imagmary of science
enjovs the product of this meta-combi-
nation of mtluences.

L he plurality of desires manifest in sci-
ence hiction ensures its contimuity and
accommodates a far larger range ol 1n-
terpretations than the rhetorical strat-
cg1es of “PoOj ular science, which stll
CXPresses a modernist conception of 1ts
‘1tulit‘1n ¢. In science hcuion., the xljtw -
Lor 1s alwavs prepared to meet the creaton
haltway, permitting lapses of rational co-
herence fon Illt'L;ItntEtl :;tllul ol an (1]]e
[toe experience that 1s continuous with
lilﬂ‘liiiﬂltﬂlwliﬁtll\.lHiliIFIH]Ll?Jiﬂt'lRH-
llt'i \\{lllx\.

Consider the lavered desires that com-

bine in the cover image of the Mav 1951

.N\llt‘ Ol \!fﬁf+! { SChi nee, 4 |111|llt|tl! |Jl|l|>

magcazine of 1940s and 1950s America:

| he sexuahity of the Hollvwood 1con is




idealized in the image of a woman who 1s
being carried mmto a space ship by two
sutted astronauts, dually representative

\ll the

the woman seems not to need a

of both science fact and hction.
\\llilt .

space suit in outer space. A similar ex-
ample of this surreal image of difference
can also be seen on the cover of the June
1941 1ssue of Thrilling Wonder Stories, 1n
which women again do not seem to re-
1111ilt' SP e 1l i'lﬂll!i!l_‘-_; lOT outel space.

Representations of space in the cinema
between

are charactenistically divided

those that sustain the scientific rhetoric
of technological development (Apollo 15
| Howard, 1995, The Right Stuff | Kaul-
man. 19831) and those that utihize the
environment ol outer space to play
out distinctly “earthly” preoccupations
Steven Soderbergh's recent remake ol
Solares (2003) uses the master sienihien
of the space station to itllustrate the Ittt*_:_it
fragility of earthly memory. Drawing a
parallel between lost memory and the
frustration of an unknowable region
ol space, Soderbereh s feature hilim uses
the 1image ol space as a potential fu-
ture mmto which domestic frustrations are

sustamed.

How are these images culturally legiti-
mated, when ther irrationality seems so
exphicit as to debunk the value of then
narrative contentz And secondly, why are
such desire-driven images so persistent
i our visual culturez The hlm schola
Christian Metz developed a critucal deh-
nition of “plausibility” with which we may
account for those iliht'__[l‘\- that |H*!'-hi 1
{ lllllltt: ltillllhtl{‘il\xilil those that do not.

He writes.

| he Plausible .. .s an arbitrary and cul
tural restriction of real |:-v-~-|h|t S 11 1S 1In

fact censorship: among all the possibles

ol heurative hction, only those autho

rised by the Previous cdliscourse will be
L)e)

chosen |

| here s much to extract from this. 1 he
representation of space, in the early cin-
ema of Mehes at the turn of the 20th cen-
the humorous

turyv and. even earher.

cartoons of 19Yth-century

caricaturisi
Rodolphe Topfler, preceded the actual
1ty of space exploration.

[ he moon landing and 1ts subsequent
realm of representation is scientifically
plausible. And vet, should we set the cul-
tural presence of this particular mode of
It'[}lt‘\t‘lllill‘_{ Hihltt"l'_{tlilhl that which we
mav broadlv term “science hction, there
1s an unarguable predominance of fan
tastical imagervy in our evervday domes-
tic culture. The lare of the rational 1s
nothing compared with the rehined ar-

Liculations of the imagmed.

| he vrattonahity of images such as
those ol Illl'lll}li\i'—lilt‘””“lit'il'HII]!IILI'_:"
azine covers 1s not simply the expression
of uneducated comic arusts. It represents
the most lltWﬂw!r!ll means ol tlt'.!li!l:
space as a plausible phenomenon, to the
extent that it s even rendered domestic,
as 1 Solaris. On the magazine covers, the

men, prote tedd 1in then space suits, are

tlttiltll|mille'l{ |1\ A WOl Al ‘m*.llu tl|i|.!.tl
ently has no need for such technological
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What Is the MARS PATENT
and What Does It Dor?

SPACE ART 2004
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Claudia Reiche and
Helene von Oldenburg

his paper consists of three parts. In the first WHAT IS THE MARS

art, the results of a poll of the so-called space community are PATENT AND WHAT
resented, indicating the severe limitations of the majority ol DOES IT DO?

participants in concewving something radically different from

g . . E . Have vou ever dreamed ol Ht‘t'ilt*_ﬁ
the traditional cultural imaginary when envisioning oute:

space. Second is an introduction to the MARS PATENT proj-

ect. which mvolves both an Internet site and an exhibition site

works of art and theorv on Mars:
NOW vou ¢can! '-l'l’__:_ | )
| he MARS PATENT 1s an inten

on Mars that 1s to recewve everv “thing that does not fit en- i
' planetary exhibition space founded

tirelv on Earth. The third part presents rules and information
| LA . = _ by Helene von Oldenburg and Clau-

regarding the Oldenburg-Reiche Prize Competition, which

calls for an answer to the question of how the MARS PATEN']

1s capable of teleporting objects from Earth to Mars with its

High Reality Machine.

tii.l Rt‘it ilt', \Hil al’c Iii'ﬂit'il 1) C\-

HOME AWAY FROM HOME:
A POLL OF THE SPACE COMMUNITY

1able 1 shows the results of a Mav 2004 l“'” of D25 PETrsOns
(project partucipants and friends of the MARS PATENT) who
were asked six questions mspired by the expression (especially
well-known i the U.S.AL) "Home awav from home.” The re-
sults of the poll make it clear thatitis difficult to imagine some-

thing as far "awav from home™ as outer space is supposed to THE MARS 2 ENT

be, or something as different from Earth and hife as the stars.

MARS PALEN L, Hamd
Hcnt.ony lli.1".-"“~||

MARS PALTENT. H

Fig. 1. The logo of the MARS PATENT. (© Claudia Reiche
and Helene von Oldenburg) Please note the black rectangle
and imagine what mav be hidden from sight.

Fig. 2. The Mars Exhibition Site (MES). (© Claudia Reiche and
Helene von Oldenburg)
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Fig. 3. A real thing?

perience culture on a fascinating and
promising new site. Although milhions
of miles away, the red planet now hes
within reach—in an entirelv new wav.
Since its early davs, the MARS PATENT
committee has worked hard to hind a dis-
criminating place tor vour desires that al-
lows a new vision on Earth: The MARS
PATENT offers 1its Mars Exhibition Site
(MES) (Fig. 2) to vou as a free experi-

mental area and invites everv thing that

- RealPlayer: THE MARS PATENT: Live Report
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Fig. 4. Live Report by MARS CAM.
(© Claudia Reiche and Helene von Oldenburg)

does not fit entirelv on Earth but gravi-
tates towards the Mars Exhibition Site.

A thingz A real thingr It could be vou
idea, vour object, vour work, vour ques-
L1On, vour ]}’!'Hll“\l‘ VOLll }H'H]rt . vour de-
sire.... (Fig. 3).

Mars, still untouched by human hands.
1s a dry, cold and poisonous place that is
often experienced to be of terrific beauty
| he MLES 1s located near the equator,

the north of a lowland area called Elv-

stum Planima. Its shehtlv changing form
1Is that of an elongated rectangle. The
MES 1s a shghtly floating area ol ap-
proximately 3,148 square kilometers, of-
fering a wide range of altitudes within a
rockv landscape hlled with extraordi-
narily shaped lava masses—exposed to
storms and 1{'!:i|u'iﬁlllllt'-.{n{i”dlill:_;ld]r
idlyv within a range of -127 C 1o +15 C.

| he MARS PATENT 1s a site for art

and theorv and sensible 1o 1its various

Table 1. Results of the poll “Home Away From Home.”

Result

43%
50%
34%
75%

02% believe that “developing countries” (a.k.a. “Third World") is a marketing name for regions in

What percentage of the “Space Community” (scientists, artists, entrepreneurs). ..

think that there is lite to be found on Mars sooner or later
think that all in all space 1S a better place to live

believe In life atter death
Ict with aliens

i st crire that (lanmnro —— mon =l .
are Not sure that Leorel NOT an alen

Table 2. How to send “a line” to Mars (formatting for the HRM 1.0n).
It IS necessary to decide whether “a ine” should be:

sent as a mere concept?

sent to a specihed geographic position on the MES?

marked (symbolically) on Mars’s surface?

drawn, engraved or printed (etc.) on Mars by a robotic device?

pronounced [e lein] by a voice, to be heard somewhere on the Mars Exhibition Site?

sent as a (handmade!) drawing on paper?

(In this case you should indicate how the paper should be presented on Mars. For instance:

Should it be fixed with a stone to keep it from flying away?)

accompanied by technical, philosophical, artistic etc. explanation on Mars?

sent as data to Mars?

sent as an image file (or else) on disk, CD-ROM or any other digital storage format? With or without a computer?

etc.

Reiche and Oldenburg, What Is the MARS PATENT:

transmitted as signals (like a TV-/radio-signal or a wireless modem connection) into the Martian atmosphere?




Last Name

First Name

Attention please: Do not forget to fill in your first name. Female names only!
As a future orientated device the HRM 1.0n only reads female names as valid identities

e-mail

Fig. 5. The MARS PATENT"s “female privilege” rule [3]. (© Claudia Reiche and Helene von Oldenburg)

concepts. With MARS PATENT s High
Ri“ilﬂ'& _\Lll hilll'. 1]1(‘ ||R\I |.“!I (( .Illi'l
Plate C No. 1), we ofler 1llllillu—(‘il:t‘
technologies for installing sculptures, In-
ternet relav chats, Kinetic objects, art-and
media theories, science-hction hiterature.,
lelepresence svstems, videos, sound n-
stallations, mamifestos, web art, etc.. via
teleportation. This machine will become
a potent device i vour hands for placing
vour things on the Mars Exhibition Site.

[ he maimn feature of the HRM 1.0n 1s
1its signal transmission from the “sender,’
located on Earth. to the “recewver. lo-
cated on Mars. leleportation by the
[IRM 1.0n s an irreversible transfer from

Farth to Mars. No matter treated by the

IRM 1.0On will remamm without dam
age—irom sheht atomic disturbances to
more destructve etfects. We differentiate
(a) matter-signal-matter transformation
(complete teleportation): (b) signal-mat
ter transformation (signal realization):
and  (« matter-sienal transformation
(matter reahization). The HRM 1.0n's
maximum Signal Processing Rate 1s 1027
letra Flop (FLoating point OPera
| he size of the transmission

L1ONS ) / seC.

shaft 1s 32 em x 24 em

n cm.

In order to illustrate the conceptual
process that has to be completed befor
anv teleportation by the HRM _1.0n takes
place, the following example 1s useful.
If a submitter plans to send "a line” 1o

the MES. there are various o ssible meth-

ods of dommg so and manv questions to
consider (Table 2). (Please note: the ex
ample refers to "a line onlv in the geo-
metrical sense.)

| he means by which the HRM 1.0n
sends "a mere concept” of a proposal
or sends 1t "as data 1s a technmically and
epistemologically tricky (if not impossi-
hle) {llll'\illl”, Nevertheless Iht'lt has
been no proof during previous tests with
the machme on this problem that no con
1{'];I- .iH{l no data were It'|t']nsll:'f_l \
least no material changes could be pe
ceved, and thus this possible fault can be
ruled out

\s a controlling device (for instance.
the MARS
PALTEN] Jt!thi'in!m“\ Enn'xltit‘\ OHLoiny
live reports from the MES (Fig. 4) on the

MARS PATENT web site. The 24-hou

Mars Cam service for every Project is ad

in the case of sending a line)

cessible at < www.mars-patent.org,/ report
report.him

Note: Only temale hirst names will b
Llut_']ih'llf ~!I*__1_ )

| e question It 1 m not of the temale
SN, THEAN [ Il"_[f\lt'] Illl{\t " a1 HL!]:' ML -
1S .!H\\u‘!t'{l 11 !'fil \l \H\ I'\|| \| W h
site s Frequently Asked Questions | |
“The HRM 1.0n (High Reality Machind
1s not able to control brological identin
It's vour commitment that counts.” Re
ogarcding participation by aliens, it states
“If thev [the ahens| come up with a

1

real e-mail address. they can alwavs 1y

With a temale hrsit HHAINNIC WO CHICOLag
every alien to participate.” | e f ¢

male I,ll'f‘tlli‘t__"t'h rule 1s thus carmied out

- - 1 ‘ . 3 ”
JIRIREL '\‘-xlr}lh#ln .EII& .tHi! iw—,tu ESSOC01 I 1) ¢

HRM 1.0n's binarv structure
| his call JOCS O TO all readers ol Lthis

VIARS

text: Send vour thing to the

PAIENT! |2

THE OLDENBURG-REICHE
PRIZE: COMPETITION RULES
AND INFORMATION

In 2004 the MARS PATEN T s founders.

) | 1 1
Reiwche and von Oldenbure., agreed 1o un

—
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grand prize of two polished brass plates
Ii-; O) for the first scientist or artist
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Fig. 6. The Oldenburg-Reiche Prize, two polished brass plates to be engraved with the winner’s

name.
(© Claudia Reiche and Helene von Oldenburg)




Mars at Latitude 19 N, Longitude 281 time of this writing no choice has vet

milia Jazvibekova, Saide Sesin, Paula Hasenzucker,
. g ‘ R _ . Ma-tha-B Dao-m-space, Ursula Palla, Chrisun:
E. facing south. The second brass plate  been made: the winner will be declared la-tha-B | /SO nrstn

- (oestl, Al dartle. Sandra Hastenteutel., Manria
lh '\]!}1{‘\ 11 1.4 i.‘..!.‘.,:, \ti:tl \E'M!]l."'!lh, \L*.:i! B
Grancher. Rrista Beinsteimn, Phyvihis Green. Chiara

Passa. Lous Christian, Deb E\’lll; \manda Stegoell

—
]
P

will be given to the winner to be installed 1 November 2005.)

(or not) wherever on Farth she or he

SPACE ART 2004

wishes. Note: The “female privilege rule  Acknowledgments rnilla Platou. Anna Bardi, Ulrike Bergermann
1s modified here. If there are two equally

i i i | |
Gisela Wenmmann, Sarah Smilev and Verena kuni
{ Ooncept, content, cle ST, POerTionidanoo,

convincing submissions, the female au-  goiche Helene von Oldenbun

ll]l " \\'ill be (lt‘{'l‘ll t‘(l wWinner. \lexandra Bialas. Contmbutors throueh TS| o
Hen Nonnenmacher, Marma Grzimnic, ISR e R{‘i{‘][]]l(h
de Moll, Flora U rama Museum fur '

'he winner will be announced on the
MARS PATENT s web site. as 1s every sub-

I !
mission, to allow a public discussion of  Stone. Gisele Bone, Mava Consuelo Sternel
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the submissions and the jurv's choice. '
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( All submissions are on-line. but at the hales de Bea
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CALL FOR PAPERS |

Live Art and Science on the Internet

”l{‘ llll{‘l net Iltl\ I}{‘('utl‘i(‘ d NCLHUC ;Hl{l Hlt'{lilllll O art as a means to |>It}.,1(1{ AS| 'lt]nuiw 1O - ‘mll](l‘s\ i{lt’ ttll(li*

ence. Leonardo and Guest Editor Martha Wilson seek texts on the subject “Live Art and Science on the

Internet” for a series of special sections in the mternational journal Leonardo, both in print and online.

As artists and others Pr duce hive art on the Internet. hiveness. presence, mediatization. online actvism.
survelllance and identty/gender, among other issues, are being explored. We seek texts documenting such
work, as well as texts on the history of this field of practice and on the vocabulary being used to describe it.

We also seek texts from scientists who have used the Internet to conduct science investigations live on-line.

Guest Editor Martha Wilson and her peer review committee seek statements (500 words plus one image
(ll‘\(‘l‘i])illﬁ_{ one work). notes (2.500 words I)Iu\ S1X ilILlf_{t‘N descr 1l)i]1f__1 a body of work). j__m]]t't 1es (/O0-word
curator s introduction plus up to 10 images by individual artists, each with a 200-word caption) and
articles (5,000 words plus 12 images). Texts describing the work of a living artist or scientist must be

written by the artist or scientist him /7 herself. with a co-author if necessarv.

1his call for papers 1S open for 2005 and 20006.

Please send an initial statement of interest with a brieft explanation of vour nroiect to Martha Wilson:
I Proj

<l.eonardo@franklinfurnace.org>. For author guidelines, follow the link “Info for Authors”™ on Leonardo

On-Line <swww.leonardo.into>.

Reiche and Olde ;aﬂf'ij‘_.', W II,H IS lilt‘ MARS PATENT -




Astro Black Morphologies:
Music and Science Lovers

Flow Motion
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—David Amram

POSSIBLE HISTORIES OF
SCIENCE IN MODERN MUSIC
Prehistories, Sonic and Cosmic
| he storv of modern music in the past 100 vears could be told
as the historv of a dialogue between the sonic and the cosmic,
whose prehistory extends as far back as Pvthagoras. It is in
Pvthagoras s thought, influenced by ancient Egvptian peda-
gogyv, that we find the idea that the orbit of each of the seven
planets produced a particular note according to its distance
[rom the earth. Pvthagoras called this Musica Mundana,

allv translated as “Music of the Spheres.”

LISLE-

Here was a sound so harmonious and rarhed that ordimmanr

ears were unable to hear 1it, the cosmic music that Philo of
\lexandria tells us Moses heard when he receved the Ten
Commandments on Mount Sinai. the same sound St. Augus
tine believed the dving heard in thewr hinal breath. revealing
to them the transcendental truth of the cosmos. For Plato.
writing in the Timaeus, the harmonious. mathematical na-
ture of Pvthagorean cosmologv retlected the harmonious re-
lations of proporton that informed the creation of the uni
verse. and 1ts correlative, the creation of “one visible hivine
being, contaiming within itself all hving bemes of the same nat-

ural order.”
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Fig. 1. Astro Black Morphologies: detail ol installation at the

John Hansard Gallery, Southampton, U. K., 5 Apnil-14 May 2005.

(© Flow Motion Adrnan Ward, 2005. Photo: Steve Shrimpton,
courtesy of John Hansard Gallery) Generative design-based
visualizations of X-ray data from Cygnus X1.
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Fig. 2. Astro Black Morphologies, detail of installation at the John Hansard Gallery,
Southampton, U.K., 5 April-14 May 2005. (© Flow Motion/Adrian Ward, 2005.
Photo: Steve Shrimpton, courtesy of John Hansard Gallerv) Generative design-based

visualizations of X-ray data from Cygnus X1.

Whatever the case. our musical inter-
stellar space has, in the past hundred
vears, become a busy place, from Gustay
lolst's pre=World War | Planets, mspired
" \Llll l l'll‘\ b Hll-\ What is \x.f.*-r;'lu;"\, ‘10
uan Atkinss post Cold-War-era Deep

Moce, illhl}ilt'tl by Detroit s ])rt'[: Space

rachio show of the 1990

Cosmic Music and

the Music of the Cosmos

| he story ol modern music could be told
as a history of space exploration., a history

Hl lllt‘{!nlllth AS }llll{ IK u:];u : lt‘|Ht‘-~rH

tational space: an audiophilic screen
—the cosmos as sound-picture space, a
Hll{tt‘\*\ltl] .Hl\t'iilllti' of colonization. an
ONVCT lil‘nt(lil]*,_". even. L hink of all those
‘uri_i S 'H Ill{i“\l' anl!llil\ ONC) .li Ii_f:*Ht' l -
ciophonic davs and nights, sull drifting
through space.

| hink of the names. think of the mu-
\ili ]Hl' \lt‘i'l«“*- X |t l\hi!.“ IHI? 'IirHi LI:.\
"\I.Hmlilul-“ Leoree | Linton s “Cosmie
Slop, Jett Mills's "Rings of Saturn,” kool
l\t‘ilili‘ﬂ "l'klll]! I't'nlllh' 3 “l‘:l l’ri!‘.‘-.it"w
“Starman, Ed Rush and Opucal's "Worm

hole, 4 Hero's "Parallel Universe.” John

kig. 3. Astro Black Morphologies, detail of installation at the John Hansard Gallery,
Southampton, U.K., 5 April-14 May 2005. (© Flow Motion /Adrian Ward, 2005.
Photo: Steve Shrimpton, courtesy of John Hansard Gallery) Generative design-based
visualizations of X-ray data from Cygnus X1.

ASITO !'1]:.‘:{ k \lillilillllirull'\

and Alice Coltrane's "Cosmic Music,
Sun Ra’s “Cosmic Tones for Mental Ther-
apv : the hist could be endless. Now sci:
entists are doing it too, an example being
Dutch astronomer and computer scien-
tist Alexander ( .‘Hn:]'_:lt‘ll\ |nnl:un,.li- 1O1
communicating music to extraterrestri-
als through mterstellar messages, using
Indonesian gamelan music.

SO 1]111!1111{_1'“\ seductive 1s modern
music s idea of space as sonic imaginary
that we could be forgiven for not won-
derime whether the cosmos had a music
of 1ts own. We know now l‘lhll 1 f.ltlt"x. he-
oinning with the ground beneath ou
feet. The Earth hums, producing an -
audible. 4.6-bilhhon-vear drone that gives
[.aMonte Young an mteresting organic
Plt'{t‘tit'lll.

Scientists call Earth's planetary sounds
tweeks, whistles and stenics. Jupiter has its
Music too. "NASA s Cassini Space ]Hn}u*
15 picking up an eerie melody as 1t ap-
proaches Jupiter, reported space.com n
December 2002, Cassini was picking up
low-frequency sounds that, when con-
verted mto audible waves. “suggest | ed
the strains of some ahien folk tune.”

| his new knowledee of cosmic sounds
finds 1ts earhiest precedent in karl Jan-

"*L.’\1“‘~ fh\l OVEeTrY O a source ‘1‘! I.iiliii Hil'i‘*i'

i

nter of our galaxy in 1952

[rom the ¢ 15
the vear 0 of modern astro-sonics. Illrt—
skv 8§ discovery Jd\V birth to a *_lll]l]t'!'n
age of mvisible heght astronomy, and to
an entirelyv new wav of understandinge the

LLTTINC LSO,

THE UNIVERSE

IS IN MY VOICE

| he story of astronomy i modern musi
luiiltl IIH' 1!“' SLOTY O iitl'l“HI ONC LD f'rl lll{
COSMos, or somethimg of the cosmos, 1n
I.ili' }n*ii‘-..

NOt an hour, if a few vears., awav from
where John Coltrane and David Amram
ciiscoursed on the {-\immlitu_ nature of
the music and the chailenge physics sug-
gested for music, a short, rotund black
man from the planet Saturn stood on
the corner at the crossroads of 125th
and Lennox i Harlem. hstening to the
music m the busv four-wav stretch ol
lltql\\ rati .Hiti L) |ilt“~l11]i'itl*~.illlr\l' !lir
clouds. bevond the stars.

He was Coltrane's friend Sun Ra.
“1rane knew Ra from Chicago., and he -
nallv started visiting our studio on West
82nd Street. Sun Ra gave him hterature
on outer space and we talked tenor while
| showed him some ol the l‘li!l'_‘p the
band and mvselt were doimng at the tume.”
m'iltl R.t"\ mt\uilllfallihi Ilnlll! (lillllf?!l‘,

“Irane really wanted to plav avant-garde




music, but he didn’t get the foundation
until he histened to Sun Ra a lot” [5].

[ he storv of cosmologyv in modern
music could have as its central protago-
nist the higure of Sun Ra. After all, Ra’'s

tO-vear legacy ol compositions are an

SPACE ART 2004

i

Olvmpian testament to 20th-century mu-
SiC s attempt to re-sound the cosmos in
the ear of the other, from the PCTSped LIve
Ol a\ i\i{{}l hhu \ It'\u'{l .Hlll ('\|H‘I it'llt_ t‘(l
Earth and human longing from a distant
|}|tlllt‘l oo harsh for human hte.

o hear him tell 1it, Sun Ra. a.k.a. Mr.
Re, a.k.a. Mr. Mystery, a.k.a. Herman
Blount, who first visited Earth in 1914 as
an African American in Birmimgham, Al-
abama, was, he said. named by the Cre-
ator after the sun god of ancient Egvptian
mvth, Ra. Kin by name at least to Amen
Ra. the supreme *__::Hl of ancient 1 hebes.

whom the priests of Thebes declared 1o | g |
| Fig. 4. Astro Black Morphologies, detail of installation at the John Hansard Gallery,

Suulhumplnn. U.K., 5 Apnl-14 May 2005. (© Flow Motion  Adrian Ward, 2005.

Photo: Steve Shrimpton, courtesy of John Hansard Gallery) Generative design-based
\men Ra was ade | ted by the Greeks,  visualizations of X-ray data from Cvgnus X1.

be one and the same as the widelyv wor-

shipped sun god Ra.

who called himi Ammon and identihied

him with Zeus. and by the Romans as

jupiter, the planet whose four moons of fhicker

NOISE 11 SVSIemS as seemingiy

were hirst observed by Gahileo in 1609 11 unrelated as the tlactuations of the stock

vears before Blount s Alrican ancestors exchange and the

.l:|‘.11i.i1: ’1tr:!¢.i~ ()}
were first brought to America. Sun Ra  flood levels of the river Nile

also described himsell as “a scientist, | It could start almost anvwhere, alone

deal with equations. You might sav aspir-  the Nile or on a radio, as when Mandel

itual s it'lliiwl and also a cosmo musical DIrot s « H“t;l';;l!t'\ Richard Voss and |=>l;1!

screntist |61, arke. channel-surfing A. M. radio n 1 lounding

It was as il Ra were tirving to mscribe 0. histeninge for 12 hours to ol order, predictal

into his newly renamed self, to ingest o  selections., as well as announcements and oss and Clarke

the bodv of this new self. as much ol commercials. found evidence of thokes

the umverse of history, mvthologv and  noise patterns and discovered that flicke:

screntibie ill{lllil vV odS ill' ll\lllll. t'\|lt1|l|i‘_; NOISC 1S the wave form most SLEL Y

Sy —

the cosmos re-sounded as music com-
position. Perhaps it was this pan-cultural.

il*lll‘«fli*ﬂi #iill.ll‘x unlilirlir”‘. !'Lii \t-‘. . - : . . '

| 0 Fi1g. 5. Astro Black Morphologies, detail of installation at the John Hansard Gallery.
Southampton, U.K., 5 April-14 May 2005. (© Flow Motion Adrian Ward, 2005.
Photo: Steve Shrimpton, courtesy of John Hansard Gallery) Generative design-based
tality /Find vour place among the stars visualizations of X-ray data from Cyvgnus X1.

alluded to1n a |‘.'.__’twm|nni£1nli: " ASLIO-

black mvthologyv / Astro-timeless immon-

listen 1o the outer world: the universe 1s

I mv voice |

THE UBIQUITOUS SOUND

| he storv ol p]:‘wiu I modern musie

could ‘u"__"ill with an echo.

Benornt \Ltlltlt']lnul has said.
1 vou look at 111N \'F'r;i]u S I Rt

. 11 :
i.i=-r!1tl- LICUS, S |1.!1!\.1=i |!H SAe as

! - ] 4 |
big parts: that s the defimmon of ractals

lIl\t'illt-'u'i'\l|.1ll!llili=1!r|‘i lIi'x**]"ai'-:i"LhHli
SRR IO t'mlu'm LIH". 1018 M \tn1 I}ll'i[ I ht'-
came aslave of mv creation. Now tractals

Al'C €V M[lill'.;_[ )

| he storv of physics in modern music
could begin with an echo. or the mven-
tion of the reverb. delav or echo unit.
[t could begin with noise itself. a bane.

a hiss. a thcker or Mandelbrot's discovery




SPACE ART 2004

pass filter, squaring the voltages and then
“passing the signal through a low pass fil-

ter with a cut off frequency ot 20 hertz.

[ he resultant low frequency voltage fluc-
tuations were then alll)iu ted to an auto-
correlation funcuon to determine the
l't'ltllinll\lli]} of these fluctuations ovel
tume” [9].

The storv of modern music could be
told as a moment 1in a historv of trans-
formations of matter, identity and form.
using the technologies of mvth, science
and sound, a storv of morphology and
process, in which phvsicists, as well as ra-
dio engmeers and musicians, are scien-

li'\l\ Ol sound.

SOUND ART,

SOUND TRANSFORMATION:
ASTRO BLACK
MORPHOLOGIES

| he storv of modern music could also be
l;lHl't] lht‘ ]‘1 H‘Iit_ S Ol \ILI( o II {'Hll]ll |1t‘ ol
story about time and process, about -
provisation, the suspension ol closure
and what thev might tell us about our
world and the cosmos. This story may
have something to do with the discovery
i 1976 by Charles 1 homas Bolton and a
team of scientists of Cvgnus X1, a (possi-
ble) black hole. in our galaxy, hght-vears
awayv from Earth.

Cvenus X1 has become the source of a
new opening tor dialogue between elec-
tronic music and astronomv. In 2002
scientists lan McHardy and Phil Uttley
at Southampton University announced

that data readings of X-rav detritus from

Cvgnus X1 were imphcitly musical n
structure.

| he patterns of variations thev ob-

served in the X-ray output of Cvgnus X1,
detected by NASA's Rosst X-Rav Timing
Explorer Satellite, had a direct corre-
\Ilnllflt'll{t‘ with those ol \l:|it'!--lllll~~1\t*
black holes in distant galaxies. Uttley
compared this electromagnetic output to
improvised music, with short and long
time variations analogous to musical
notes and bars with transitions from one
pattern ol variation to another similar to
changes i musical stvle.

Music,

(10N 1N pattern variatuon. fthcker noise:

MNemaonie ]hllll'] 115, CO1 l'l.l'

different variants of the same theme. the
same ubiquitous phenomena.

['his musicalizing of scientific process
and the musical nature of 1ts source
raised a few questions for us: What could
this music sound hiker What openings
could it suggest for sound artz How could
w¢e H'--aulllltl llliw Ilt“nl\ tliu :m'rul ]i!li‘\it
Ol 1|It'{l}‘xl]lll“~'ﬁ'

We met with Uttlev in February 2003,
and he gave us some of his research data:
thousands of digits representing the

“hight curve for Cvenus X1, obtamed by

recording the N-rav flux in time steps of

710 O A Se« Hll{li ol Illt'i]lutl Ol Obsel ‘*Hl!iuii
with a musical parallel in granular svn-
thests and 1ts PrOCeSS of subtraction. dis
contmuation and reconhicuration ol
SONIC matter.

When taken to extremes. granular svn-
thesis creates an expanded sonic picture
populated by signal traces and empt

SPACCS, a4 ProcCess O llt.';.ili!rll not unhke

Fig. 6. Astro Black Morphologies, screenshot of generative design-based
visualizations of X-ray data from Cygnus X1. (© Flow Motion/Adrian Ward, 2005)

Hm’“'*'. \NIIH “Ltt I\ \Iillllilllltl:it'\

dub music's PTOC ess-based te« i!llnluf__‘"lt‘k
and techniques for subtracting, reshap-
ing and re-sounding sound sources.

We collaborated with dalltii)ll\xitiai
Lim O Brnien .llxlir(llt*” Bank Observatory
and converted the data from text into au-
dible phenomena expressed as both in-
tensities and frequency variauons. We
then used granular synthesis and dub's
Il;i{t‘—llludlit i:l'_{ }Hll{ CSSCOS ds Hlnl']}]lu—
logical tools tor the l)lililllt Ltion of a se-
ries of possible re-soundings of Cvgnus
N ©'s distant, ancient music. 1his process
[Hn\itlt'tl the basis for our istallation
and sound art performance, Astro Black
Morphologies/ Astro Dub Morphologies
(Figs 1-0, Color Plate A). (The installa-
tion and performance has been staged at
the John Hansard Gallery, Southampton,
L.K.. and the Science Museum s Dana
Centre, London.,)

Granular synthesis suggests that the
‘Hihltt‘ J‘.Hlliili Al rn‘!iq‘ti IS 110 ]t'w e
warding than the object. Dub suggests
that the object, a space as much as the
space around 1t. 1s no more than a trace
in the makine. The storv of modern mu-
sic could be the storv of the engineering

Ol absence ito form.

A UNIVERSAL VIBRATION

1l 1 were not a i'}i"-““ 1st. 1 would IPTH!M
biv be a musician. 1 often think i musi
Hlu LY llluhii.it,l-::wwﬂ:1tllx1:_|wt'q'1m I1fe

I terms of musi | ot most jov 1n hife

'] '] \ 1
(XL €)1 11K

\I1bert Einstemn. 1929 | 10

| he storv of science 1in music could be
that of a umiversal vibration in the form
of a mvsterv. I'hinking about the pres-
ence of theker noise in X-rav output ol
Cvenus A1, we wondered whether music
was ubiquitous in nature.

Not exactly. Uttlev explained that "mu-
SIC 1S @ part, an aspect of nature, a process,
and thckering tvpe variability is common
ill NAtUre: because music 1s an .i*-|n'll Ol
nature, vou sce thekering in music as
well” |11]

Perhaps the reason, or at least part ol
the reason, we are drawn to music can be

t'\|llttiltt"tl by the discoverv by l'hnlull
L niversity physicist H. Eugene Stanlev's
rescarch group In 1992 1t showed that
{licker noise 1s also discernible in human
DNA: something of the cosmos and 1ts
music, mscribed in the bodv at the cellu-
lar level.

| he problem is that scientists have not
{lt'\t‘ililit‘{l ol i{']!.ll)]l Illtnh'l 1O ACCOUN
tor the wide-ranging presence of flicke:

llili\l', [rom |1|_H L illrlrh LO) “\ \ [rom lllt‘




music of Stockhausen to the body of Sun

Ra. | he reason tor the nhiqum of thcke

Illﬂarlt'nldinxtlIHKRIVI\. \N‘\L1H|r\[}1H 1]

Lo Scientific American, ™ 1here 1s some mag-
1Ical |)|it'|lt1[11111!r11 L;lril1L; that we jllh! do
not understand ™ | 121,

lo compound the myvstery, fhicker
noise has also been tound in recent stud-
1es of human behavior. Psvchologists Eric-
lan Wagenmakers, Stmon Farrell and
Roger Ratchil at the University of Ams
terdam have discovered that “recent
analvses of serial correlations in cognitive
tasks have provided preliminary evidence
tor the presence ol long range senal de
|1t'l!il('lit't‘ known as fthicker noise i 151
| hev also tell us that to this {Lllt'.llil!;l'ir
eral explanation for the universality of
fhicker noise has been widely accepted.

Nonetheless., it seems safe to sav that
music presents i its sound an mtimate
part ol ourselves., which we also find n
the cosmos. to which we are 1in turn con
nected by music. Flicker noise seems to

be a ummversal vibration that connects mu-

SIC, SUCICIHILLC, llll‘ I}il(l\ lllltl I‘!l COSINOS 1N
an ever-expanding loop extending from
the here and now to thousands of light
vears immto the |ht~l and whose teedback
[}Illi|illl N thtllt‘ww |1I'}||1<¢ A110N1S O musi
and relations of musicality between mu

s1C1ans. artists and scientists. and new

COSIN I OPCIRIIES for sound-art SLREL LICce

Relerences
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CALL FOR PAPERS

]

Leonardo Celebrates Leonardo da Vinci

Special Section of Leonardo, 2007-2008

In celebration of Leonardo journal's 40th anniversary, we are calling for essays related to LLeonardo da
Vinci and his concerns regarding the relationship between art and science. We are interested i submais-

stons In which Leonardo's own concerns serve as a springboard for looking toward the present. What,

building upon Leonardo's wavs of thinking, can artists and scientists tell each other todayvz We also seek
original accounts of his visual art, of his achievements as a proto-scientist and of the relation between
his concerns with science and with visual art.

Recommended length: 2,500-3,500 words
[llustrations per essay: 5-8 black-and-white images; possibly one color image.

Prospective authors are encouraged to review the Leonardo Author Guidelines on the Web:

www.leonardo.info. (Follow the links: Publications—Information for Authors—Leonardo Print Journals—
Lditornal and Hlustration Guidelines.)

All papers will be peer-rey iewed prior to acceptance for lmhli{ ation.
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COLOR PLATE A

Flow Motion /Adrian Ward, Astre Black Morphologies, detail of installation at the John Hansard Gallery, Southampton, U. K.,
5 April-14 May 2005. (© Flow Motion Signwave, 2005. Photo: Steve Shrimpton, courtesy ol John Hansard Gallery) Gener-
ative design—based visualizations of X-ray data from Cygnus X1.




COLOR PLATE B

Haus-Rucker-Co, Connexion Skin, 1967-1968. (© Haus-Rucker-Co) An example of 1960s neo-avant garde architecture that surpassvd
the limits of ph}'sical construction and became a medium for t‘(ll](‘t‘pli(}llh of the exploration of space. (See article by Michael Punt,
Martha Blassnigg and David Surman.)




COLOR P1LATE C

-

No. 1. Claudia Reiche and Helene von Oldenburg, The High Reality
Machine or HRM _1.0n, appearance: camouflage. (© Claudia Reiche
and Helene von Oldenburg) HRM _1.0n installs sculptures, Internet
relay chats, kinetic objects, art-and-media theories, science-fiction
literature, telepresence systems, videos, sound installations, manifestos,
web art, etc. on the Mars Exhibition Site via teleportation.

No. 2. Fatima Lasay, Mga Awit mula sa Gimokud/Chansons de mes deux ames, 2004. (© Fatima Lasay) One of two structures made of
grape branches, representing the left-hand gimokud or soul, emitting synthesized sound.




COLOR PILATE D

No. 1. Kathleen Quillian and Gilbert Guerrero, The International Transentient Cartographicacy Project

(on-line map detail), 2003-2004. (© Gilbert Guerrero and Kathleen Quillian). While in Mexico City,
the artists used information from an interactive, on-line map, which consisted of the experiences of
friends, family and acquaintances who had previously traveled or lived in Mexico City, as a point ol

reference to help guide them through the city.

No. 2. Tim Otto Roth. I See What I See Not. cosmic particle shower live at the art facade in Munich,
76 RGB neon light elements controllable via Internet, 9 x 6 m, 700 square feet, 23 February 2005.

(© Tim Otto Roth) The KASCADE experiment, with its cosmic particle events from the hadron-
kalorimetre detector at the Forschungszentrum Karlsruhe, Germany, was one of the cooperating
projects from astro- and particle physics providing near real-time images for I See What I See Not

during winter 2004-2005.




COLOR P1LATE E

Philip Van Loocke, top contour of imtial tree, bent tree with enveloping flower and bent tree with
flower canopy. (© Philip Van Loocke) The latter were generated in accordance with the bit-pattern
at the bottom.




COLOR PLATE F

Reynald Drouhin, Spiderman/Red, 2005. (© Reynald Drouhin) Mosaic-image generated by Des_Frags, an on-line artwork.
Des_Frags was created by the artist in collaboration with a computer programmer. (See article by Jean-Paul Fourmentraux.)




COLOR PLATE G

No. 1. Tamas F. Farkas, bound quarks. Upper row: The 3 possible pairs of clips attached
to the LRL quarks. Lower row: The 3 possible pairs of clips attached to the RLR quarks.
(© Tamas F. Farkas) (See Table 1, in Gyorgy Darvas and Tamas F. Farkas, “An Artist’s
Works through the Eves of a Physicist,” pp. 51-57.)

No. 2. Tamas F. Farkas. the transtformation of a proton into a neutron. (© Tamas F. Farkas) A u qua K 1s
detached from the proton (a-b) and there appears a d quurk-;mliquurk puir. I'he u quark-d antiquark pair
forms a ©° meson, while the d quark together with the rest of the former proton forms a neutron (c).

No. 3. Tamas F. Farkas, rishons. Upper left: The L (masculine)
rishons in all 3 colors. Upper nght: The L (masculine) anti-nishons
in all 3 colors. (© Tamas F. Farkas) Lower left: The R (feminine)
rishons in all 3 colors. Lower right: The R (femmine) anti-rishons
in all 3 colors. (© Tamas F. Farkas)




COLOR PILATE H

John K. Simon Jr., 3 frames, Unfolding Object, 2002.

(© John F. Simon |r.) The infinite iterations of the book
that are enfolded in Unfolding Object's software must be
unfolded socially, by the people who engage with the work
on-line. (See article by Laura U. Marks.)




I HEORETICAL PERSPECTIVE

Infinity and Accident:
Strategies of Enfoldment in
Islamic Art and Computer Art

[.aura U. Marks

N Aniconic turn 1s stirrmg the contemporarny Contemporary aniconic art 1s

\ixlllll ‘l!l{l Ill(‘{h.l Al'LS. l.t‘w '.illfl ‘t“\"'- i\ ]}Il'\l 1t 1o }H‘Il t'lrlitlil; ‘HH|I Not around the 11N AVC, 110)

more and more is latent, in quiet surfaces that seem to be “hid- even the rejection of the image (i

i“_‘-i anlllt'lliill}_{ in the 'lt!lilj:_lt‘" | 1 |. The latent HNALC walts to be 1s NOtL 1conoclastic). but around

Al
"unfolded,” either subjectively, by the viewer, or by the forc implicit set of mtormation (for ex

li]ll!!

—

of its mterior logic. Figural images are imcreasimgly bemg sub- ample, the database and the

lll(“lltlll'{l|ll'illlill”l.”i*?”.Pi'llf‘ltll'.ili'\”\‘lil“l“ll”lil;l]lil]lili](l iH\im l\n

IIMNAYC IS A SCIeCinve

other relatively nonvisual contents. This contemporary an unfolding of imphait imformaton

1CON ¢ It‘lltlt'lil\.‘nllil II 1S o *__{t‘llt'l.tl movement i the arts of 1in and mformation s m tuarn a seleg

|Hi|ll.iliull SO il’lit“\. OCCUS |hll!it'llLll|\ with {HHI}}III{'I-‘!.M{'{! LIVe \l!iln]lllt;*_; Ol '::H|r!_h 11 \ P | ]

art. One of the origins of this aniconic tendency in contem ence |51, By the latter | mean that

porary artis the influence of Islamic art and thought on West all mformation 1s
ern modernism.

A wtlltlllt AC 11}

alization ol historical events—statistics

i &

Fascinating subject though 1t s, the Islamic genealogy ol arrangement of material experience: softy
Western modernism 1s not myv focus 1in the present essay. |1
does. however, inform mv claim here that the !1;[!‘!]El'lh between

. : . . 1 y_ s . & " \ - q [l ' . 4

tendencies in contemporary computer art and tendencies in Fig. 1. Mihrab, Mosque of Sultan Hassan, Cairo.
, | | (Photo © Altred Molon)

tl‘l“h .tl |"~l.ll11|l AL A1re Nnol ]l.lpln‘ihi.tlut' bt ||I{' manitesta

tion of historical connections. In turn. this Islamic genealogy

of Western modernism should make 1t !lt?\\iiilt' 1O examinge

. L,
il i, W, L™

contemporary computer-based art in hght of the impressive P

varien 11'|lllilllﬁllllllilli]E|ll{'NlillIIN¢illtI11{'Nlllt'lii solutions found

e A RN I 5 Y
b 1

in the varied works of Islamic art of past centuries. Without sug-
gesting that Islamic art 1s a monohth, | want to apply histor
cal IIIIiliII'_:} on Islamic art to 11llt'-1inllx about contemporanry
visual and media arts [ 2], | intend to reveal a genealogical con
nection that has laim more or less latent since the wave of trans
mission of Islamic knowledge to Europe i the 12th century

Invenuon., rehfimement and hvely debate characterize the e
tellectual golden age of Islam., which mav be dated from the
establishment of the Abbasid caliphate in what 1s now Iraq (fo
convenience, I will continue to refer to the region as Iraq n
this paper) in 750 to the Mongol invasion in 1258, In the new
capital of Baghdad, the caliph Al Ma mun (reign 8135-833)
founded the Beit al-hikmeh (House of Wisdom). a massive |-

brarv and center for translation and s« ‘illlﬁtlﬂlii[i_ l-alyt't 1allv

in the first two centuries of this period, philosophers and
theologians intenselv argued such 1ssues as the nature of ma
ter. the !t'ltllillnhhi]i between cause and etltect, and the com
prehensibility of the will of God. Their arguments, while
ultimateh \lll}jl‘il 10 the I}n]ilit.tl mterests of the states then
served., are hiterally set i stone in the great Islamic monuments
of their time and later eras—works that raise questions aboud

image and latency.
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bor of programmers; the evening news
on television is a selective presentation
of certain events; even poetrv 1s the ac-

tualization 1in words of a swath of mate-

rial and l)\\'{'l]il' r\pm‘ivm ¢. the rest of

which remains virtual. It mav be added
that what 1s unfolded into mformation or
image can be considered actual, while
what remains enfolded remains virtual
|4]. Enfoldment-unfoldment implies that
the relation between two elements, such
as soul and matter, particle and wave, 1im-
age and information, or mformation and
experience, 1s one not of dichotomy but
of imphcit relation [5].

In computer art, the image 1s the mere
skin of an artwork whose underlving
structure and raison d etre he elsewhere:
in its algorithm and database. Stmilarh
in Islamic aesthetics, generallv speaking,
the visual image 1s an expression of a di-
vine “logic” that mav or mav not be made
perceptible. Both are characterized by

their variety of strategies tor unrolding

the perceptible image from the imper-
ceptible elements that drive 1t [6].

Several formal and structural proper-
ties common te both classical Islamic art
and computer art can be identified. Fun-
damental to them all 1s:

. A logic of enfoldment and untold-
ment. From 1t follow, though not
;i]\\;l\ S Oy itlllalx.

Aniconism: a tendency against priv-
lleging the representational image.
LLatency: a tendency for the work's
underlving structure to remain in-
visible or latent, perhaps to be man-
Hested over time or to be teased out
bv the attention of observers.
Algorithmic structure: a structure
based on a series of mstructions
that manipulate information to pro-
duce actions or images.

An emphasis on performativity
rather than representation: the
work of art plavs out in time, un-
folding 1mage from mmformation

and mformauon from experience,

Marks, Intinmity and Acadent

in the carrving out of algorithms
and/or the attentive recognition of
observers.
An ease of translation among me-
dia. Because the percepuble image
1Is animated by underlving informa-
tion, the image mav show up n a va-
rety of media (e.g. in Islamic art:
stone, wood or paper; in computer
art: 2D images, sound or commands
LO MOLOTYS).
An emphasis, In seeming contrast
to the logic of enfoldment and un-
foldment, on the discreteness and
discontimuity of information: Works
that emphasize their own image or
other manifest qualities may dis-
avow awareness of the imformaton
source of these qualities
Not all these properties can coexist.
Nor are all the behiefs that underhie them
compatible.

MULTIPLICITY
ENFOLDED IN UNITY

A basic premise of Islam, shared by all be-
lievers. 1s Tawhid, or the absolute unity ol
God. The world s muluplicity exists only
as a functuion of the One. This basic doc-
trine is stated in the Qur an and was ni-
tially developed by Islamic philosophers
i a svnthesis with Greek. Svriac and
wzantine thought.,

How can art indicate this relatonship
between the unknowable Infinite and the
multiphcity of the palpable world: 1 be-
lieve 1t can be demonstrated that each
of the various theological tendencies in
Islam holds a different position on the

form of mediation between the unitied

and unknowable God and God’'s percep-

tible creation: and that to each of these
positions i turn corresponds a different
practice of Islamic art, which 1s in turn
historically variable. Foi example, a be-
el that one may rationally inquire into
the nature of God mav be reflected i art-

works that emphasize the wav image un-

Fig. 2. External mihrab,
Mosque of Sultan Hassan,
Cairo. (Photo © Samirah
Alkassim)

folds from information, such as the tlori-
ated Kufic writing of the Sh'ite Fatimids
of 12th-century Egvpt | 7]. On the other
hand, a belief that the relationship be-
tween the worldly and the Divine can-
not be understood rationally but can be
apprehended mystically may give rise to
fantastical hgurative painting, as in the
courts of 1oth-centurv Persia, with then
Sufi-inflected Sunni orthodoxy [8].

In the mtellectual hotbed of the Ab-
basid caliphate i 8th- to 10th-century
Iraq, several radically different philoso-
phies clashed and mmterwove, with implh-
cations for the entire subsequent history
of Islam. 1 hese include, among others,
the Greek-influenced Neoplatonism of
the falasifa and the atomism sharply de-
bated between the Mu tazih rationalists
and the Ash ar1 dogmatists (known as

\bu’l

Hassan al-Ash ari, d. 935) |Y9]. All these

such atter the Mu tazith reformen

tendencies variously struggled and throve
in the itellectnal climate of translation,

svynthesis and Islamization of

received
knowledge that was vigorously cultivated

v the Abbasid caliphs. These arguments

vad direct im|1|i: ations fol |m|i1i: s and

were immherited, mstututionahized and
transformed bv later thinkers and the PO-
litical powers behind them.

does exhibit a uni-

Islamic art Not

hhed discourse: its stvles reflect historical
changes, both gradual and abrupt, in pol-
1ics, theologv and te |Hlulnj_;‘s_ | heretfore,
the examples I use cannot be taken as em-

blematie

of all Islamic art. nor of direci

correspondences between beliet and ma-
terial form. Some Islamic monuments
clearly index the lln'nhr_'__:it al and |rl!ilt1-~
sophical leanings to which their patrons
or society adhered. For example, the Al-
mohads ol North Africa,

\x| LOSC T1AIN¢ {lt'l i\t'll [rom fff Jﬁ;ff;frffffafffffff,

| 21h-¢ cniury

“confessors ol the unity of God. viewed
the sugeestion that God has attributes as
blasphemous. This theological view was
retlected i ther austere and (rare in Is-
lamic history) iwconoclastic art and archi-
tecture. Almohad art tends to prune awan
all attributes i order to approach the
(unattainable) Divine Essence. Ibn Tu
mart (reign 1080=1130). the Almohads
.'l“\il'”i .ltllil |n'”it OS¢ |t'.1i1t'!, tttltllilt‘tl R
severe version of Ash ari theology, led
militaryv campaigns i Spain and North
\frica and cracked down on all forms
of sensual pleasure. The Almohads de-
stroved the ornaments with which then
predecessors had decorated their mosques
and whitewashed their polvchrome dec-
Hl;ltin!l. HH' (sreat .\luxt]llt‘ I ||1|I lll-
mart's birthplace of Tinmal, Morocco
(1035), 18 a fortress-like structure whose

onlyv ornament. other than the mihrab




(the praver niche on the gibla wall, the
wall facing Mecca) consists in the pointed

arches in the outer courtvard and multi-

lobed arches in front of the ¢|i|)|¢1 wall.

| he absence of visual or tactile diversions
cases the visitor into a contemplative
stale.

| note that similar radical aniconism
characterizes some works of computen
art that abjure the graphical interface in
favor of a visually ultra-mimmimal mmdex
page. One example 1s a program pro-
duced bv the arust-hacker organization
0100101110101101.0rg, known for intro-
ducing a benign computer virus as a work
of art at the 49th Venice Biennale i 2001 .
Their recent project, lbfe_sharing, makes
the artists entire hard drive, from texts
to private e-mail, open to anv on-line vis-
ior. Using a free Linux-based operating
svstem and a hist of directories, but with-
out a single image mterface, the visiton
enters the guts of 0100°s computer. This
project attempts to strip away all inter-
faces in order to confront the user with
the infimitely extensive plane of digital
memory,

Other examples of Islamic art can be
given in which ideology and aesthetics
are closelv aligned. Yet in most Islami
woOrks of art, historical stvles commingle.,
serving local political purposes vet not
necessartly evincing a smgle unalloved
theological view. Neoplatonism and atom-
ism, though i principle opposed, his
torically coexisted. Sumilarly, Islamic art
often evinces qualities corresponding si-
multaneously to both of these. and n-
deed other, philosophies, as do the two
Lilt‘ ‘lllll ut'”—l-\lltmll monuments of « Li\-
sical Islamic architecture that furnish mm
central examples. The effectis admittedhy
| he hirst 1s the
mihrab of the Sultan Hassan Mosque.

Mamluk Cairo: the

SCCONC, lllt‘ iiiilllt' of the Hall of the 1wo

somewhat ahistorical.

Lrom Hh-century

Sisters from the Alhambra in Granada ol
| 4th-century Nasrid Andalusia.

ISLAMIC NEOPLATONISM:
o IS ENFOLDED IN 1

\bsolute unitv s also a \1'1:|:Ll|n|li'-l doc-
trine, associated especiallv with Plotinus,
who argued that the One generates the
universe through emanation ol the hghi
of reason. Abu Yusuf Ya qub al-Kindi (d.
300), Islam s first svstematic philosopher.,
adapted Plotinian thought to monothe-
ism by replacing the principle of emana-
tion with divine creation ex nihilo, n
which God 1s outside time but creation 1s
finite [ 10}, Abu Nasr al-Farab (d. 950),
by contrast, developed an emanationist

theorv of the structure of bemg, wherehn

God, the First Being, by thinking about
Himsell, gives rnse to a Second Beimng and
First Intellect, which in turn generates
a thard, until a tenth, Active Intellect me
chiates between the celestial and earthly
realms [ 11]. A logic whereby the mult-
|lli1 iy of creation unfolds ftrom the inh-
mte unity of God also characterizes the
thought of the Ikhwan al-Sata (Brethren
of Purity), a \{'{lll‘.llhi:'”l'.lli SCOTCL SO-
crety i 10th-century Basra that authored
a popular pamphlet. In the matheman
cal universe of the Brethren of Puriy,
(od 1s the First Prine iple of all things
just as 1 1s the hirst principle of all num-
bers. Thus the relationship God:Universe
equals the relationship of 1 (indivisible
unity) to other numbers (muluphcity).

Most Mushm thinkers did not advocate
trving to come face 1o face with the
vine. Rather thev held that beauty 1s en-
:t'tlflt*tt'(lillIllt'\nlrhi\lil.Ht'{l.{ll.th'tllt‘il
relationship between unity and multi
l}litil‘s. | he l’;.l‘_:litill{ll Lhiterary theonrist
\bu Bakr "Abd al-Qahir al-Jurjam (d
10/8) wrote that in all arts and cralts, “the
more widely differed the shape and ap-
pearance of their parts are and then the
more perfect the harmonyv achieved be-
tween these Pl 1S 18, the more “fascinat
mg and praiseworthy the resulting work

will be | 12].

tation Lpon the subtle 1¢'|.1|1u||-|1||n he

| he best art invites a medi-
tween unity and muluphicity. For art, as
tor philosophy, bv this criterion thers
1s no compulsion to collapse the inhn
1ty of forms to | but rather a desire 1o
demonstrate the sophisticated relation
ship between them. he imfluence ol
Neoplatonism on some Islamic monu
Gulra Nea

h_ul_L f# ;
!f*,"!/_.'f"lﬂf’; N h-f/‘i[ii[ J!Hl 'H \Hll { o M) | 4

ments has been noted by
poglu m her authoritative

In Islam. God 1s not r¢ PresSente d by an

1CON

| he

mihrab. It lunctuions both hike a« OMPAsS,

ut indicated through a trajectonry

10 l1est l}l‘l{l' 1N a Mosque 18 Lthe

mdicating the direction of divine pres

ence, and hke a lens, focusing the energy

Fig. 3. Close-up, external
mihrab, Mosque of Sultan
Hassan., Cairo. (Photo ¢
Samirah Alkassim)
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of praver in that direction. Mats spread

or pravers at home act as needles drawn

toward the magneti of God.,

'I!l"\t 110 ¢

Praver i Islam. in short performs the

presence ol the One Infinte God as the

b e I-Jilllilt_{ absence that directs Praver i

physical, temporal, directional space

| he mahrab of the much-admired Sul

tan Hassan mosque m Cairo, completed
in 1356, spectacularly enacts the rela-
tionship between that unknowable, inf
nite One and the muluphicity that strives
toward 1

II',_'*p | —3) At the base of thie

*-lrllliillt" ~~~Il|1!|JH!rlll|'|'__L Lthe dome ol the
nmiche. a very modest “Allah s mscribed
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marble encrustation Ol the

mihrab the ravs resolve mto an exceed

imglyv ornate pattern of oblongs and

roundels ol
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and n

scripuons i gold. As from the decep

LIve s \liii[lll' word tor God at the centes

spring ever-more elaborate

lorms. the

Sultan Hassan mmhrab perd

s the rela

lu~1|-11||:|n1\1:»'11 | and mmbimiy, 1he inh

111K
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unfolds
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nunity ol God. and. as
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the miche. ummmy re-entolds fmlh:!.h.-

1y, 1 he pleasure, both spiritual and aes

thetic, of contemplating 1t hes in the

marvelous mventiveness by which muln

phicity 1s shown to spring from unity.
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the sultan, as well as the Divine., in the
eves of worshippers [14]. Moreover, by
this time Egvpt was under the sway ol
Sunni religious behiefs, which mcluded
the outright denunciation of the princi-
ple of emanation as polytheistic (as, it all
Being 1s an emanation of God, this im-
plies that God 1s somehow plural) [ 15].
Nevertheless, given the popularization ol
Neoplatonist thinking and 1ts mextrica-
ble admixture with more orthodox the-
ologv, the Sultan Hassan mosque both
mystifies and retlects the relanonship ol
the Divine with the world.

(;ood COmpuici art. bv the \t'lr|>|tl—
tonist criterton 1 am proposing here,
similarlv exploits the complexity ol
unfoldime-enfoldinge relations. It does not
immediately collapse the perceptible im-
age 1o 1ts numeric basis in database and
aleorithm. Nor, ol course., does 1t remain
staticallyv at the level of image. Rather it
mmvites the In‘!t enver to marvel at the rich-
ness with which the perceptible image
untolds trom the numeric base. John Si-
mons web work |( u;--:,-"':f-.r-;- (hiect | 1D
(Color Plate H) mitally presents a face
as impassive as Malevich's black square o
the name ol God in the Sultan Hassan
mihrab. Its mital page shows a colored
l‘-lil

user chicks the square to "unfold succes-

SCILLAITe ol da ll’*‘“lt‘ﬂi !1.11 I\"fnllml.
[ 4

sive “pages, which are simply animated
Lo appear to open i three dimensions,
Darker color and creases (sugeested by
lines across the Pagc ) icdicate that Pro-
vious visttors have untolded these PAages.
| hose never altered untold mto a bright
new page. Lhe process creates an in-
creasimgly complex, impossibly dimen-
stonal Hillt'll. |H<!lnillt_; sometimes hike
a mauled chrvsanthemum. sometimes
like the Kinkv-pipes screensaver of vin-
¢ PCs.

[LIH
Interestingly, the infinite 1iterations of

the book that are entolded in {

1

Object s soltware must be unfolded so-
cially, bv the people who engage with the
work on-lime. Simon writes, “lo realize
this uhit‘t L 1N soltware was a oreat |H\ 1O]
me because all the potenual for the ob-
ject 1s contamed in a very few lines of writ-
ill__*_:. When the code i1s activated—there
are more wavs to unfold it than we have
time 1n our hives to explore [ 17]. Itis not
necessarv for users to be on-line at the
same time: 1 he Object encodes actions car-
ried out upon 1t in a rudimentary form
Ol {'tlIHIllllllilI memory. { -"ff“th;H_HI:_: ()/*hf_r'.a
potential 1s contamed 1 its source code
and unfolded by the user. The longer one
engages with 1t, the more complexity, log-
ical depth and social extension the sim-
ple shape reveals. The work's title refers

Lo quantum ‘lll\'\il'ihl David Bohm's the-

l“ 11'!’#..‘?;\. ]IHIHIIK .!Titil N Ii]t 111

orv of the implicate order, or an imper-
ceptible latent order by which apparently
disparate perceptible events are con-
nected ||-“'~| | he similarity to \t'lllllii-
tonist Islamic thought is evident.

What | fiind most interesting about the
comparison between the Sultan Hassan
mihrab and ( H/r'r/u'rﬂf: (Obiect. however, 18
that infinitv is already there in the object.
waiting to be discovered by users. The two
works of art evoke the difference between
a fathomable mbimmv—that encoded 1n
Simon s software—and an unfathomable

infinityv. that of the Derty to whose un-

knowable presence the mihrab pomts. It
1s here that the parallels between a sacred
and a secular work diveree. A work such
as ( _.u;r.=frn-";.u; Object mvites a wonder betore
the mbimite that uluiimately converges on
the material (the experience ol the pro-
ocrammer) or the conceptual (the cre

ALIVE SP e wlation to which the work JINCS

rise ). but not the divine.

MU’TAZILI ATOMISM:
INDEPENDENCE OF PIXELS
I |1{'

lawhid or divine unity emphasizes the -

Neoplatonmist understanding ol

(CICONNC Fl‘{llil'\‘\ O] [511' LINNINCTITSOC dAS d
mantiestation of the One God. Anothel
CLIrrenntd ill I||:' illIt'Ht't !ii*ll flt_'li.l_!t‘~*11 \]!-
basid Iraq places less emphasis on God's
()] (-H{l-‘*

mconcemnvable ummy and monre

imconceivable power. Thisis the thought
\:‘t}-

platonist universe is highly structured,.

of the Mu tazih atomiasts. While the

the atomist universe 1s held togethen
by the will of God alone. 1t 1s \ElIIL\iH‘_;
that, while the falasita emphasized that
matter 1s an emanation from God. the

CONEMporancous ALOMISI

movemeaoent
cmphasized the complexity and ultimate
unknowability of the relationship be-
tween God and matter.

| he Mu tazith were Islamic theologians
\\|IH.]il\t'li]t'i,li.ﬂli,l.‘uu'!t‘tlt\Hl{'tlin\i‘__;-
orous rational debate. but thev relied less
upon Greek philosophy than did the
talasifa and more upon Qur'anic sources.
For a brief period i the 9th century,
themr argument that humans could use ra-
tionality to understand God's justice was
ofhcial doctrine in the Abbasid caliphate:
it then fell precipitously from favor.

In then Jllt'lli}ll 1O ¢ \l]LHH (od s rea-
soning, the Mu tazilh developed a so-
phisticated ontologv that would permit
understandimes of the causal relations be-
tween ivisible and visible., divine and

carthlyv. Usine logic rather

than mvsti-
cism. thev cultivated a notion of virtual-

iy that makes 1t possible 1o contemplate
things that do not exist—which seems

H“ii\ill‘_f‘l\ stmitlar to the « H‘.l[l'[!II}HIJI V VO-

cabularv of virtuahity surrounding new
media. This approach was derived from
the Quran's distinction between the
l}t’ltt']}lihlt' (shahada) and lllt‘ LSOO
(ohavh). which includes not only divine
|}t‘i|i:lilll also all thatis in the st O] the
future [ 19]. The Mu tazih of Basra main-
tamed that nonexistent Hllii‘! 1s (ma dum)
are “things and thus objects of knowl-
cdee. For those things that do exist, the
Mu tazili developed a complex realism
i which all things that have acquired
existence (unhke God, who has alwavs ex-
1Isted ) can be ¢ ALCLO] 1ized as either atoms
or “accidents : imdimvisible |1.lrlitlt‘*- Ol
matter, or the quahities, such as color and
movement, that accrue to them. Accord-
g to the Basrian Mu tazihi, atoms occupy
space, form larger units additvely, meas-
ure space bv occupving it, and prevent

other atoms from occupving the same

space ")

| he Mu tazili passionately debated re-
lattonships between atom and accident.
In a rachical version of Mu tazith atomism.
[brahim al-Naz-

Of the Basrian school ar-

absolute occasionalism.

zam (d. S4H
oued that both motions and bodies last
contimually re

onlyv a moment and are

created (or not) by God. 1 hines exist be-

cause God commands. Aun! ("Contimue

) |
|

i""l\|‘*~f-_” |}.“'l‘il}llll"\itg'{‘|i 1[]l‘lii|‘|_
!“'1: CXISTCHC | S r.f.-'..-'l

| , CCASINY 1O CXINL
Onihy

by (od s 01ACC do we continue to
CXISt at every moment.

In some cases, and ulumately, the ra-
ttonalism ol the Mu tazihh atomists gave
WAL 1O 1MIVSLIC i\tl:_ | H'Illt LANCC 1O ASC) ilu'
causahity to the unknowable wavs of God.
L-Ash arn imsisted that it was dualistic 1o
mquire how God s attributes mhered
God, and polvtheist to claim that humans
had free will, that 1s, were the authors
of themr own actions. While the rattonal
T!kiillllllH!! 18 El';;;lt‘tl Lt*,_[{l'!lhl I':\-lll‘_q'iilll"ﬁl‘i

221. Ash arni

Mu tazih o Iwil'_[lxl :_;.1!!1:.‘:! POWCI. It was

LR AY

religious pressure
|
|

modihied by conservative anti-rationalist

1111).

face of the om-

thinkers. al-Ghazah (d.

L!!it'll\
Humility and awe in the
nipotent were called for.

Yasser labbaa iillil‘:.llt"\ the fit'\t'lih\}—
ment of a umquely Islamic architectural
form with Mu tazihi atomistic theory, es-
pecially the moderate occasionalism of
1013) [23]. This

rnas dome. which seems

Ibn al-Baqillanm (d.
form 1s the muga
to have first appeared on mausoleums
i Iraq and Upper kEgvpt in the 1lth

century. Buinl

from thousands of tnv.

repeated cells called muqgarnas, 1t em-
phasizes not underlving unity but infini-
tesimal parts—hke the atoms of the
Mu tanh the

mtltl.kt nas o e disavows lllt' Iilllillml '~

|1I IMost ol ilw ili_'til{lnth_




lattonship between parts and conceals
the structure of the dome, making it look
insubstantial. A famous example is the
mugarnas dome i the Hall of the Two
Sisters at the Alhambra, that late flowes
of Umavvad princely architecture (Fig.
). Subdivided into thousands of stalac-
tite-hike forms, admitting mvriad points
of sunhight, the dome 1s a dizzving dance
Ol Iii_{lll and shade. It the concentric dec-

the Sultan

Hassan mihrab

oration ol
INVILES {nlllt'mp];ltintl of the relation-
ship between God and the created uni-
verse, the muqgarnas dome argues that we
cannot know what that relationship is.
(Again, historical conscience requires me
to caution that the Alhambra 1s by no
means a “typical” atomist monument. )

A hvpothetical Mu tazihh atomist cin-
ema is described by Jalal Touhic, who sug-
gests that film s frame-bv-frame structure
supports an aesthetic of appearance-dis-
appearance |24]. What really “sutures”

the viewer into a hilm. Touhic

I}Ill"s{}l;l‘
tivelv suggests, 1s not the image but the
jump cut, which "alerts him or her to his
or her substitution by another. similar en-
tity, and his or her annithilation into the
one and only Subject.” Subsumption into
a larger entuty and mcomprehension ol
one s relation to that powel ful other ex-
cept through submission: these describe
both the Asharite philosophy and a cer-
tain relattonship to mechanical image-
making media.

\tomism emphasizes the level of n-
ormation while not presuming to know

1ow 1t 1s related 1o (untfolded trom) the

evel of experience. It demands taith. In
lillll|llllt'l-|)‘l‘\l‘{l art. the {‘\'}It"\‘\il!ll Ol
image by mformation 1s even more arbi-
traryv than i cimema. he universe ol
computers is composed of units of infor-
mation. I'here 1s no necessary relation-
ship between the “fnendly” interface, a
skin of myriad pixels, and the underly-
g software and hardware. 1hus mam
users approach computers with an atu-
tude not of understanding (of how the
visible part relates 1o the concealed cal-
culations) but of wonder, mvstihication
and sometimes fear.

\ state of awe or blhisstul annihilation
1Is courted by some artworks that crash
ttlilll}lll{‘l\. Others wrest control of the
mterface awav from the user or collapse
it o an enfolded state. The standard-
bearer of fana i the digital age 1s Jodi
org, whose complex programming ren-
ders opaque the 1'-Illl|>1n{'ll.‘ I|¢l|1-|1.n—
ency of standard graphical user mterfaces
125 ]. Privileging the mdependence ol
pixels juddermg on the desktop, pro-
grammers Joan Heemskerk and Dirk

Paesmans isist on the non-necessity of a

Fig. 4. Mugarnas dome, Hall of the Two Sisters, Alhambra. (Photo © Hazem Ismail Saved.
Courtesy of Aga Khan Visual Archives, Massachusetts Institute of Technology)

( O] !l‘ltllil 28 iit‘ll\{'l'll l}i'li t'ii| 1‘111' LOTINS
and the software that gives rise to them.

For the Islamic atomist philosophers,
the ontological separation between God
¢I!1{l ! Ilt‘ l}.ll|i.i'i]t' WOl ]Il { lllll:l {'!I]Il'l (-
castion a sophisticated mqguiry into the
possible relationship between them or dis
courage rational explanation. Historically
in Islamic philosophy there was a shil
[rom the hrst APProa h to the second
For Jodi (and similar works, such as the
controversial mYndfuck.com. Emmanuel
[Lamotte s mterface art at erational.com
and Antom Abad s 1.000.000)), what hirsi
cneenders wonder, awe or the sublhime
i'\l)t'li{‘lltl' Ol ln‘llt-\ili'_; that one s hles
have been destroved '__{i\.:'a Wav to a crit
cal understanding of the relationship be-
tween software and 1its effects. “‘-llt'ﬂhiitg
Illl' lllt L O necessary lt'l.ilitlll ‘H'IH(‘{'II
the mterface and the underlving ol

mation. “atomist computer artwol ks CT')-

Lique the myvstihication of the “triendlv’
i.IIH‘ILH{‘(I(‘II'HH'{'l}\{ltii\i'l!litilltl}llr!li-

pute media.

HISTORICAL ENFOLDMENTS

History too exists i relations of enfold-
ment. \What people know of the past at
A given moment is the merest surface ol
t'!llnltlt‘:! CVCILS, hllit }I Il'lt"u |t.|‘u' Il

.i‘_:_l'{l to unfold 1261, Islami

l\ilt 1\x|{':l;;t
s mextricably enfolded i European
philosophy, science. technology and cul
ture. hese connecuons are onlv known
selectively, and most will never be known
onh

Some ol these

CONNCCLIONns ace

recentlhy comme to hight i the West.,

ArnstIc mnovation trom the

because YWestern mtellectaal historians

\I.tlb \l!l\li'ﬁlt 11I!L\ {)]

HITPOTLanot | l]\!t 1B

Have disavowedd

clistmissed thern

Oof mathematics and i« had

SO IC e q

[i:’_; T (] U Saliba and l{'l*-}illil Rashed.

demonstrate that Arabie

“l!llli!'»‘* {1

t S nhcantly devels *lil (1 Gesreek

\ E,il}lt

Wil ]\\

iitltit'i‘ SRl
works. lnirrilii INg a sSpe thcally
bhody ol 1||ull;hl and that these
were known., transltated and taken o Lp I

Furopean scholars, Even after the Cru
sades and the expulsion of Mushims and
lews from Spaimn in 1492 (many staved on
faith ), Arab and Is

I.Iliult S lli‘ltl!H AN ArtIsts were

and concealed then
mvited 1o
work l-||1n[uyl|a courts. ltahian scholars

Lraveled to the Islamic world 1o study Ara

> | | 1o
\rabi
texts mto Laun contmued throughout
the Maddle | /1th
century, he Laun ; enfolds
L \ l.l}ii: adl-1abhy (restoratron) 11rom

Mohammad thn Musa Al

So0)) treatise on pract

cal arithmenc. Kitab al-iaby o al-muacabe

*-,w,]‘m l: WS |I¢l||“l.l|l -;1 In |{tr|n'1iul l‘u L1

hic durme the Renaissance

IT1ASSIVOe; Wi ;ilx () 1] L111\1,iT 1O Ol
\'__‘_i \ .lliil S LIH as thi

'.\H!tl

the utle ol

Khwarizm s (d

i the muluculiural scholarly center ol

1 140s [28]. Thus did Al

Khwarizmi. mathematcian and chiet I

lllli,lllﬁ 11) i‘.lt

brarian ol the Bet al-haikmeh. omnve his

name 1o the Latim word
IH !i!t ATIS, AS 1N ‘_l!il!lwi'-li!!‘--. Fll,l!}lt'

N1 ALIOS .llli! SCIC I, |~|*trlaii |I|‘lN] . TR

PDICSS1IO1) mlormed

llt'{'jb]ﬁ

Furopean

¥
l\t INRIALST I

Many ol

Lions have also been disavowedl.

() Ii%t!ill‘l 111811) l|lt'~t

Ll

||'m

ever, especiallv with the rise ol abstract




1aptic and subjectivist practices in Euro-

yean art from the late 19th century, Is-

amic art had an undeniable impact on
Western artists. Undoubtedly the many
techniques of abstraction, algorithmic
construction, tactile surface qualines,
meditative repetition and other quahities
found in various Islamic arts influenced
the rise of Western modernism | 29].
Why should scholars and artists now
trv to unfold another aspect of the his-
tory of Islamz We are ata pointwhere the
[slamic heritage latent i Western mod-
ernism can imform contemporary eftorts
to make information culture meaningful
and responsive. In this secular and mulu-
confessional age, the ultimate source ol
experience differs from the divine source
to which Islamic art refers. In addition,
the mformation unfolded i our con-
temporary images tends to encode powel
(state Informaton, corporate mformas-
tion, inancial mformation) in a wav that
requires combative discernment more
than calm contemplaton. The richness,
however, with which Islamic art, in all s
historical variants, mvites a contempla-
tion of the relattonships between the per-
ceptible and the imperceptible can push
us to make and want images whose seem-
g aniconism conceals an enfolded ex-

perience that is worth seeking out.
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ANNOUNCING

ISEA2006 Symposium

)—13 August 2006, San Jose, California

The ISEA2006 Symposium 1s being held in conjunction with the first biennial ZeroOne San Jose Global
Festival for Art on the Edge in San Jose, California, 5-13 August 2006. The themes for the symposium and

festival are: Interactive City, Community Domain, Pacific Rim and Transvergence.

The symposium and festival will be located primarily in numerous venues in San Jose’s downtown core,
including the San Jose McEnery Convention Center, the Martin Luther King Jr. Library, the Tech Museum
of Innovation and the San Jose Museum of Art, which will convert its café into an interactive café with

extended hours during the festival. 1 he main exhibition will include the work of over 100 arusts.

San Jose State University will host a pre-conference Pacific Rim New Media Summit and provide low-cost
artist housing during the festival. Plaza de Cesar E. Chavez will be a central site for open-air installations
and performances, including a “container culture” exhibition and a nomadic architecture camp. In addi-

tion, there will be projects throughout the city of San Jose as part of the conference’s Interactive City and
Community Domain themes.

See <http://1sea2006.sjsu.edu/index.html> for more details

The Pacific Rim New Media Summit
A Pre-Symposium to ISEA2006

/=8 August 2006, San Jose, California

1T he lltllilit;ll and economic space ol the Pacihic Rim represents a dyvnamic context for mnovation and cre-

auvity. Experimentation i art, science, architecture, engineering, design, literature, theater and music 1s
resulting in the emergence of new forms of cultural production and experience unique to the region. The

complex relations and diversity of Pacific Rim nations are exemplihied throughout the hvbridized commu

nities that COMPOSE Silicon Vallev.

As part of the ISEA2006 Symposium, the CADRE Laboratory for New Media at San Jose State Universin
will host a 2-day pre-svymposium entitled the Pacific Rim New Media Summit, co-sponsored by Leonardo.
With a purview encompassing all states and nations that border the Pacific Ocean, the summit 1s intended
to explore and build interpretive bridges between istitutional, corporate, social and cultural enterprises,
with an t‘lllllll;l%ih on the cmeoergoence of new media arts Prograinis I seven areas: Creative Community,
Curatorial, Education, Directory, Eco-Social Activism, Mobile Computing and Urbanity, and Latin Ameni-

can—Pacihic /Asia New Media. This trans-disc il}lilmi v event will have a specific focus on educational

methodologies and practices.

For more information, visit <http://1s€a2006.sjsu.edu/prnms.htmi>.
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GENERAL ARTICLI

Internet Artworks, Artists
and Computer Programmers:
Sharing the Creative Process

[Jean-Paul Fourmentraux

ollaboratuve situations between artists and
important “extra personnel, composed of all those who, in
various wavs. contribute to the reahization of the work. are

\IIIIHH‘_:II thes

artworks are the results ot collective actuvity. the difterent con

numerous i the history ol artistic DI 11CC

tributions to production are often hidden to benefit the mvyth
ical higure of the simgular author, the final guarantor for “the
cardinal acuvity of art” [ 1]. In the case of Net Art, the inten
acuvity postulated as a technical imperative of the work re
quires computing skills that the arust does not alwavs possess.
{ Omputer programimers are needed for the tilgnlllil[:ilt 10O
gramming ol the arustuc dispositiv [2]. Observation of the
spaces of mediation, translation and negotiation enables a bet
ter understanding of the wavs in which a plan begun through
imdimvidual immaative can evolve mto a shared work. From this
point of view, the digital arts involve a simultaneous redefin
e of an artwork s locahization (1.e. where or what exactly is
the artworks) and of the responsibilities of 1ts authors. Cen
Lain questions arise:

e \WWhat is 1t that makes us consider a work of Net Art to be
an artworkz How do the PCISPC( Lives of the arust and the
computer programmer differ in terms ol what constitutes
the artwork:

How do these different partners proceed to share the ae

l!\llil'wrllnmt‘l}!inll? W hat are the tasks attmbuted 1o each
one at the begmning of the planz What are the tasks that
cach one 1s in charge of in practicezr Wh

for whatz Who is the .tll[‘liil-.'

ih [t'\lltl’fl\l'ili'

The tollowing analvsis deals with the conception and real

¥

1ization ot Des_Frags |51, a project by artist Revnald Drouhin

L made i association with « omputer programmer Sebastien

Courvorsier at the French Internatonal Center of Video Core
atton (CICV) | O]

work's conception were conducted primarily through three

| he t'1|1!it-'__:l.lir|lit obscrvations of the art

|n‘|iml~ of residential research at CICN. The matenrials trom

which these observations are dravwn mcluade: an observation

It'iHiII; tHIll]HHt‘I modlels. flL:*_;I.lllh. iterfaces and speCHiica
110N notebooks used by difterent actors: a series ol mterviews

all the «

mail conversations that guided the actuvity of conception. his

with the artust and Illt'unlil]llllt'l Progranmimer: i

Article I’l‘:llllisl)it'l‘t'. Rv_\mtltl Drouhin. Rhizomes. 2005,
(© Reynald Drouhin>
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Des_Frags functions by asking an Inter-
net user to select an initial static image,
either from the Internet or from his

her own archives. This original image
provides the pattern upon which other
images scavenged from the Web are dis-
plaved. With the help of a search engine
designed for this purpose, the user, or
“Internaut,” 1s then asked to collect a
large number of other images by using
no more than three kevwords. These
thumbnail images are then incorporated
into the hinal mosaic. The pragmatic
conditions under which this process ol
artistic creation occurs (as well as the
strategies and conventions of 1ts design,
application and circulation) work to re-
new the systems, existence and expres-
ston ol art. What 1s the
artwork in this contextzr What are 1ts char-

the work of

acteristics? Between proscenium and back-
stage, how is the artwork simultaneoush
recognized, perceived and activated:
['he role of the CICV 1n this collabo-
ration focused on the development of a
computer program to gather different,
preexisting fragments of Internet apph-
cations, and on the (‘nlltt'l)lin!l ol the
user mterface. The mterface needed to
enable both the search for mosaic images
and the submission of the image matrix.
This process entails three main stages:
(1) The expert evaluation of the arts-
tic plan (its conceptuahization); (2) The
technical development of the work, en-
compassing both technical and aesthetic
solutions to programming requirements:
(3) The valuation/exhibition of the work
(1ts final aim). Each of these stages went
through numerous mediations—techni-
cal. human, institutional—and indicated

a progression n the collaborative process.

Institutional Enrollment

in the Project

Drouhin met with the CICV stafl belore
beginning work with Courvoisier alone.
This first encounter between the artist
and the CICV staff was particularly rich
because its main purpose was to make the
artist specity the characteristics of a plan
that was still being formulated. Little by
little, a situation of give-and-take took
place between the ditferent partners. On
several occasions during the course of the
evaluation, the artust was asked to re-
frame his plan and to make choices that
would aid 1ts technical development, jusi
as the arust waited for the computer pro-
grammers to tell him the possible op-
tions. 'he artust was compelled, even as
he was asking for more information, to
come to a decision on various options, to
the point that the interactions between

artist and programmers became so en-

'“) Fourmentraux, Internet Artworks

des frags

defragmentation of the internet

~' L;-.i'-.
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key word(s)

image source
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size of mosaics

repetition of the same mosaics

Fig. 1. Screenshot of the third
and hnal interface of Des Frags.
(© Reynald Drouhin)

tangled as to raise questions about who
exactlv formulated, rehined. transtormed
and/or abandoned the options.

| he CICV roots collaborations in an
mstitutional context that contributes o
the structuring of actuivities and thus.
by putting the different actors in clearl
chistinct roles., tends to limit the lnnﬂl’:lm'
ambiguity of positions. This svstem de-
fines the identities and roles of each per-
son, makes expectations and purposes
clear and highlights potenual difficultes.
When an entangled web of problems and
options (aesthetic, institutional, ethical,
technical. etc.) 1s encountered. resolu-
tion 1n the name of a common purpose
1Is undertaken by some of the actors ac-
l'til‘(lilig to their ;l\\igllt‘tl roles. Not jlhi
anvbody can ask anv question, just as not

just anvbody can answer any question.

signature

| he technical partners are “in the ser-
vice  of the arust's plan; the arust is the
sole desiener and legitimate imitiator.
| he different knowledge sets and prac-
tices of the various actors are thus in-
scribed 1 a history ol xl}t'ti.lllu'w_ Al'l
history, and more precisely aesthetic
sense, on the one hand and the history
ol discoveries and technical mnovation
on the other hand. However, the bound-
aries between these knowledge sets and
Pra Lices that JI:IH ar to be stable and
tlt’ltll\ {lt'lillt'll AlC "\il\t'l"llilill‘ 1O CONnta-
gions 1n the apparent “immediacy of

CONCICLe « HH..l}nrl.lliHliH.

The Imcrnwdiar}' Space
of the Collaboration
\“ Ol lili'\t“ L1ANSAC litm‘x |;t” \xil]lill Ellt"

scope of a shared work space that revolves




around an art/technmcal axis. The trans-

fer of t'nllll)l‘lt‘llt'it*\ and the translations

of knowledge sets and practices occur at

the juncuon ol these two domains.

| herelore. 1t was often dithicult 1o Sepa-

rate what were strictly the computer pro
grammer s concerns from those of the
;il'li‘\l..l.h{'H\H|l;ll'l!ll'l"‘~l|it'1lllli rcate an
intermediary space of exchange, a terri-
torv “in between where the confronta-
tion of interests and work methods could
take place. Even though the institutional
context of the ex ILHI*_L(‘ acted as a stabi-
lizing mfluence by separating the exper-
tise and tasks of the collaborators. these
same collaborators had to battle with ob-

jects and e« hnical devices that never-

theless affected the relationships between
collaborators. 1he mmterface constituted
the support and the medium from which
the shared conception went forward.
lhiai('{'lllﬂt‘ll1}|}it‘t ! ihIlt‘lt'\ii'\u‘flkh.lll
“analvzer —support and mediator—ol
the conceiving action. In this way the n-
terface acted as a b i{l*_:l’ to link the Op-
posing actors and help them.

\s design of the imnterface was the final
stage ol the }Hniu 1S CONG l‘[i““ll. 1S NeC-
essarv anticipation led the arust and the

computel LO successive s

programme
outhine mtermediary steps. Indeed, as
”H‘ 1O lll}itlll choices were collectively
evaluated, kKept or dismissed, anticipation
of the mterface s uses prompted a hist
ing and definition of 1ts formal param-
eters and technical options. There was
an ongoing negotiation throughout the
conception process with regard to the in-
terface s appearance and the techmecal
requirements ol 1ts funcuons. Two pre-
liminary attempts at designing the inter:
lace preceded 1ts final form. The hirst,
mitiated by the arust, was strictly fund

tional and clearly imperfect as far as s
formal appearance was concerned. This
mitial model turned out to be too tech
nical and abstract for a novice user. 1he
second ‘lllt‘lllpl was the result of the
computer programmer s work, which re-
designed the interface with the double
aim of technical experimentation and
testing its funcuonality. 1his redesign at
tempted to give a visual illustration fo
cach of the interactive parameters, so that

the user could see an example of the POS

‘*ihll' results of ol h mmtertace tuncton.

Courvosier: There was a moment when

a lot ol ln'lrlJt at the heart of CICN did
not really understand the use and mean

g ol the mterface functuons and « 10

Ilirll~.]l Was al I]Lil Lime that i scttled on

small images. hitke

wcons that tmmed 1o
show, in the easiest possible way, the r
sttlts that this could give accordime 1o the
ditlerent parameters. Revnald told me

that 1t was somethme he hadn t thougehi

information

H 2 '1 |-

information

Fig. 2. Screenshot ol the
Des Frags artistic and
technical mformation.
(© Reynald Drouhin)
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addition of the illustrative vignettes, he
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solutions. The computer programmer
claimed his creative sense and intervened
In aesthetic choices and 1in the arustic ap-
praisal of the plan and its interface. The
compromises negotiated between the
artist and the computer programmer
woeire gxllkt‘l'llt’tl h LWO tt|)|){railt‘ Itr;:it'H: O6Nce
of coherence with the artistic pl;m. IS ACS-
thetic concept and visual form, and one
of adaptation to technical constraints,

feastbihity and technical imp]ia';llinm.

RECONSTRUCTION
OF STATUS AND ROLES

If these

boundaries of action

waelre
crossed during the shared actuvity of con-
ception, thev reappeared i an intensihed
form in interviews with the artist and the
computer programmer post-conception.
\t the plan's close, desires and often frus-
trations reemerged, encouraged bv the
demand of reftlexiveness inherent in an
mterview format. So. i the “itformaton
column of the Des Frags site, the status ol
the collaborators reemerged as delimited
and reinforced by a separation and con-
frontation ol points of view (kig. 2).

| he artistic information roots the work
In art historv and arustic practice. The
technical informaton mscribes the dis-
posiuv development in technical imno-

vation and i the history ol computel

programming. As a result, the various
contributions appear more from the an-
gle of complementarity than from one ol
possible hvbridization. This discrepancy
of points of view finds its equivalent in
differentiated modes of designation ol
the dispositiv. Des_Frags, following the ex-
ample of digital creations on the Inter-
net, does not constitute one artwork but
several works superimposed upon one
another with hhmited points of mterac-
ton. On a hrst level 1s the imial cone CPpL.
where creative mtention is translated mmto
the technological substructure through
a hidden computer program. On anothe:
level the artwork, perceptible as such, 1s
seen through the mterface but even
more 1t 1s hved and performed mn 1ts chs-
plaved form on-line. On a third level,
there 1s the work as 1t 1s acted or per-
the device 1m-
| his

multiple and fragmented character ol

ceived as the result of

l)lt‘ll]l"lll.llilill via the imtertace.

the work Prome ted different levels ol
reappropriation by the artust and the
computer programimer, various appro-
priations for each of the muluple di-
mensions of the device. From the artist s
pomt ol view, the artwork was within
this “evervthing that makes 1t possible:
not only the idea, the concept, the inter-
face, the engine, but also what the usen

sends. ‘llltl the results of this A1'¢ lhlll .xlml

Fig. 3. Screenshot of the Des Frags credits. (© Reynald Drouhin)

des frags

credits

w

Fowrmentraux. Internet Artworks

P;ll'l.t‘l of what the artst calls the |>|;1~-
{1¢ pl‘m In its wholeness. Courvoisier.
the computer programmer, agreed with

the artust about the 1dea of the work's

|)|ltm| existence. but he was |u~1'1m|1-

more concerned about 1solating his own

contribution.

Courvoisier: hat's the problem because.
111 A COrtaim wav, we can sav we work i an
cequal wav. I'he work would not exast with:
out the concept that aroused 1t, but the
work would also not exist without the
technical equipment that s set to reahize
1t. When vou know that its the « lilit{'lli
ltl‘ll COLIUS hi'itilt' illt' Al HHTIL. A \l l‘ll‘w
level we can sav that whatever happens.
the artist 1s alwavs the real creator of the
work. ... Even if sometimes we can won-
der if fimallyv the work 1s related more 1o

what | did or what he wanted 1o do-

In other respects, even Courvoisier rec-
ognizes Drouhin as the artwork's imita-
tor, and it he experienced the teeling ol
producing a program in the service of a
‘n\{'lil\ i’i dal'l. l’ll' O\ U {‘]l'h"\‘\ COLICH f\{'[l
this program from a perspective ol
autonomy and openness. For the pro-
TAINNCT, Lhe liliF:I‘IIH*\ !aw.liiI{W!itWIIN Ol
modularity and autonomy are hable to
separate the tool from the artwork. 1he
realization of the Des_Frags plan thus pro-
moted both the production of a plasti
creation and a computer apphication, a
software tool that could be used again
i a ditferent context. The Inni'rh'm O
appropriation, implicit throughout the
plan s development, became iescapable
when the question of authorship of the
artwork mtervened at the ]li *:it‘t 1 s close
What can the artust claim as his property:
I the work 1s this “evervthing that con-
stitutes the whole dispositiy, can the arust,

for all that. remain the master of 1t-

l’itlillﬂl?! ] CANNTNTOT SN

]!!\11 ne IS a co

artist because that s not his hanction. He

(HOMS

NHOL present himscell this wav eithen
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‘.1.‘:5& d )] "ir::'.'IH}:tii

{
ASK iif!13 ! (1011 1T K1NOW

I | know what to
i'li!‘ﬂ L) :11 11104 }‘I\,

pOsItion But I ' m going to put mvscll

v

]‘slfll!l;#:i ~t.'IIHH,\'.IH'_]'u'.'u!ll\t |

l
210 IBLAY

mitiated the nlan and then. at the end

I
|
Lakes. But perhaps 'l put Se

LY. ]

or on the same level. ... Far-

the torm 1
}hl.\‘.lt'il L.oul
tllﬁll-! L]if!lu

her 1 didn

] |
VOUSIC) JADONVE T

Kknow how to name him be-

1 ]
cause | didn

L want to sav “technician.”™ It
Iit'{ H!l.i [1]1 ASC 1N al liH. Ii'w L LUe T!i,il l1l*-
rathen m;:p}aum and reductionistic n
1; '

1r';]"1 ol the work he s {ll.'ttl"__"_ DUt wWe O I\

a greater importance to the one who has

llit' 1llt'l1 kli‘lti iiliH \ I'IH il:ll\. “ltl AS 1ar as
the imphications and exchanges we havi
AITC COMCCI lli_ !Il' CrLLICTS I!H [Jl.iE: Ill | L.

he gives ideas.

Drouhin s solution to these questions
Ol .1lll|iul-ll!|l Wds 10 tliﬂ_l ilmtt‘ Illl‘ tlil—

ferent actors and thenr contributions to




the collective conception of the Des_Frags
dispositiv along a “tekne/art” axis (Fig.
3). As 1in hilm credits, the whole “addi-
tional statt” who contributed to the art-
work s realization is mentioned: from the
chirect actors of the artistic and technical
conception to the istitutional partners,
communication agents and even to me.
the sociological researcher, and myv re-
search supervisor. In contrast to film
credits, the “crew listings are not meant
1o be hierarchical but instead are shared
on the vertical axis that goes from “tekne
(art). which refers to the Pra 11CEeS 1N
which artistic conception and techni-
cal skills are put on the same level, to
the “art (tec ]Hli(lltl“-.” which refers to the

“rules of art,” wherem arustic recognition

OCCLLITS,

THE WORK OF ART

BEYOND THE INTERFACE

[ his article attempts to hghlight changes
created by the “virtual and “fragmented™
regime unique to mformation technol-
OoN and the ettects of these llh!ll'_il'\ (1)
the traditional notion of the “work ol
art.  1The Des ['rags l]li}'l‘l! l'\{’lli"]”i{'\
how, 1n this context. the work of art no
longer presents the spectator with an on-
tological entity "alreadv-there.” within
which artistic or techmecal talent and in-
tention have \'\-i.illl/’t'(l. \S a result, it s
clear that. even thoueh the mterface 1s at
the center of the artistic creation, 1t pa
ticipates 1 the arrangement and com-
lnmiliull of the artwork with the same
status as the other elements. The inter-
face funcuons to create a situatnion and
embodies one of the elements that is part
of a wider relattonship with other ele-
ments such as the arust and the visitor.
the computer and 1ts peripherals (screen,
kevboard, mouse), the programming al-

L_-jHHilllI!. the source code. and the con-
tent s evolution (the matermal made
avatlable by the arust, brought by the vis-
1ior, generated by the machine or the net-
work 111). In other words. the intertace

work

shared bv the artust. the machine and the

can be regarded as a “bodv of
Internet users. T'he existence of Des_Frags
stems from the contiguration of ditferent
fragments set in a dispositiv that includes
a proscenium (the interface), a stage (the
matrices, the thumbnails, the ephemeral
gallerv) as well as a backstage (not onh
the program, the fragments of preexist-
g apphcatons, image stocks and search
t'll;lillt'%. but also the indefinite whole
made up of potential images from the
network that mav be mtegrated into the

sVSLen l..’.'| ) [l]l‘{l‘ll'll l'|'il Of artistic lh\-

lnmili‘x JHlm\ LIS 10 Iliilll\ ‘ll‘niill Iftt‘ SLE-

Iu*thniumnun of the difterent levels of

I|1imillhnlk \‘Hll'ii'\l‘!\ 11\ llt'lil IST I rill.il-

':II\ comes from il\ tJl}.lt 1INV 1O H]EHM Ihl'
inclination of these various parts to func-
tion autonomously. In thas respect, the
LHIHII W“\l}uailitillu!l‘lt'lhlwil!t ACL O ay
ranging the various elements that com-
POSE [ )es f!w‘;‘\ I a certam order: it also
designates the result of this action. Un-
derstood as a machme and a mechanism
the fliw]l*rwi!i\ suutbsumes both the arns
1ic act and its manifestation and. as a re
sult, ncludes the possibilities of vet othed

APProac hes, On-line artworks simulia

neoush code.

engage an aesthenc ol
an mmtertace flt'\i;_{l\ and an art of 1
(ephemeral) archive. All on-line digital
t!!lHxi”urllii!:lilt‘lllt'u'l“sii't't nunclatinve
regimes and render available an "applied
art to the publi
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anecdotes pour forth. But onlv to a Iminl: Manv a “secret \wd]mn" 1S held close to the chest.

This 1s the chance to get that secret off yvour chest: LMJ] 17 will address the significance ol physical objects

in music and sound art in a time of increasing emphasis on software and file exchange. We are soliciting
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A RTIWALE

An Artist's Works through
Graphic

Symmetries

the Eyes of a Physicist:
[llustration of Particle

ABSTRACI

Tn

Gyorgy Darvas
and lamas I Farkas

amas Farkas has developed a series of sets ol
graphic units that can be used to model the different proper-
ties of phvsical parucles. One of the sets 1s demonstrated in
this paper, which is the result of vears of collaboration between
a phvsicist and a graphic artist

| he mner structure of atoms and the classification of quarks
and their properties are not easv subjects to understand. This
difficulty stems from the impossibility of real visualization ol
quarks, which closes the doors before the imagination. Physics
education struggles with this problem of visualization, since

all visualizations are schematic and are unable to show all sides

and details of a physical model. Although phvsics education

IS attempting to resolve the problem, so too does Farkas's work.

Below 1s the artist s statement on the significance of his work
for both |r|l\-~i1 1Ists and LI\]Jrn[}It'. followed by a ]rln*-(n s-hased
discussion of the Prope) Lies ol quar ks and how then Prope)

ties can be seen as modeled in Farkas's work.

TAMAS E FARKAS: INSIGHT INTO
THE PROCESS OF VISUALIZATION

My works have opened new msight mto an impossible world
and free vistas for arustic imagination | 1], partly in higher di
mensions and partly in geometric structures not realizable
even in higher dimensions. Making visible spaces that are non
uchdean, bevond trachtional geometries, muludimensional
and not reahizable in the real world. these are also works that
attract the mterest ol Iill‘\\il Ists study ill*_; the structure of mat
ter. Apphication ol colors and color-shades 1in the visnahization
mayv multiply the manifold of mutually perpendicular—on,
through the use of straight lines, at least apparently perpen-
dicular—(abstract) spatial dimensions.

Moreover, these works make these conceptions visible and
percevable for those observers who are unfamihiar with ab
stract physical structures. Figures drawn by physicists are
schematic, suitable only for itllustrating drv phvsical facts. The
’t.\n!hi Of \llh--t‘lt'llu‘lll.il \ I).lllit les 1s often oo Hrllllllt‘\ ;tlltl

dithcult for non-physicist observers to grasp. Flavors, colors and

other |1|1\-'u.1l propertes ol the sub-elementary partic les |9

can be mterpreted only in multidi
mensional abstract helds (abstract
even for physicists). These abstract
helds themselves have complex.
multidiimensional structures. There-
lOore, }:|l\*~lt ISIS SILFIvVe 1o Et']ll{"\{'lii
the objects manifested in these helds
with the simplest symbols possible
(such as dots, arrows or wavy lines
directed toward a given spatial axis)

\ccording to common behet, this world 1s too complicated
1O bhe n:-lrn-u-mml -.1m|:!~., not even to attribute an mternal
structure to the represented objects. My pictorial world breaks
I|I’|‘- lililtui_ |HI ”H{'i ill'l.h’lt‘\ | 'lm\: D¢ I mnvestigatinyg ‘711"-1
(() Iil.';i\l' Hﬂ}lll‘ ilit' \11.111.1| 'x*.=illil 11O |H 1 C (¢ !\.1|=I1 In I|'1.1 C\NOeI

ll-_i\ SCLISOS, |}It' 1OOLS O 11N

graphical world are partly in the

arts and partly in the sciences (¢ multidimensional geome
trv and the world of abstract svymmetries). My graphical re
search mto scientibic profundities strives to create a harmom
rooted 1 the Renassance wav of thinkimme: myv works Fepr
sent the liiirlt beauty of human thought and manual creatn
iy, Lhas graphical world s not a simple play with forms and col
ors. Thorough examimmation of the illustrations of this paper
allows one to observe a series of graphical orders and regu
larines developed and implemented with rigorous consistency
| he shape i1s partly a sell-imposed visual delimitation, a sell
chosen basic unit of a set of symbols. It partly determines the
nearly imbimiite abundance ol l:':_{l_t|.|riiil s. which | llt'li!tl 1)
the plane—perpendicular in pairs or triplets to each other in
multuple dimensions—within and bevond the himits of tradi

Lional ocomnciury.

Fig. 1. Graphical unit representing a quark. (© Tamas F. Farkas)

(a) \/nn--np and (b) x;mr--du;:'n l[ll;ll'l\‘s.

L EONARDO),




LLL

Fig. 2. The four possible scent permutations in a graphical unit. (© Tamas F. Farkas)

”li\ }HHH .r'eufr/ i\ ( Hllllunt‘tl Ol ONne ol
more continuous, closed quadratic prism
li”(”\ WONCT) il”” lll('“]“‘l'l\('“\. Cld h fi'”f”!”
g into itself. These lines, woven also into
cach other, compose a svstem character-
1ized by an iternal regularity. Applving
the regularities 1 have developed, I cre-
ate more and more complicated struc-
tures within the himits of representation
m two dimensions, At the same e,
these forms seem to emerege lrom the
|1l.m{‘ Imto the Space betore the \lll‘l'l‘l—

LO] { CVOS. l 10CSC r.nm[}“t tllt'(| SLTUICTLIYesS

retain their perspicuity and can easily be
surveved by the general observer because
order and symmetry prevail in them. |
most often apply the 2-, 5-, 4- and 6-fold
rotational svymmetries, and i certain
cases mirror-svmmetrv from among the
ccometrical svymmetry transformations.

Svstematic imvestigations based on svim-
metry considerations created an open,
endlessly rich world of symbols, 1in which
well

as those onlyv realizable in higher di-

il!l])tnhihlt' slmliiil structures. as

mensions, appear projected onto the 2D
plane. In manv cases, what seems real i
these graphics turns out to be impossible
i one attempts to reahize them. In othen

cases. what 1s il]llnnwilllt‘ I 2 or 3 di-

mensions mav be “real” i a higher-di-

menston world.

Both simpler and more complicated in-
ternal structures and hine tracimes make
themselves apparent in these graphics,
[ his form-world 1s open to both those
spectators with a broad mmaginaton as
well as those preferring simphicity in then
space-view. One can choose either sim-
pler or more revealing, more compli-
cated structures from mv set ol symbols
for the unit ol l}lt‘ Illtl(ll'l-!d!l!“\, ACCOrd-
e to one s individual visual imagina-
ton. The series presented with this paper
1s only a selecuion from among the spa-

Hial vartations of my "lJi}iIii.il LINILS.

which are suitable to represent the fHlavos
and color worlds of the quarks.

| he different ‘_:lLl'll}il*«. li\l‘rt'lwihlt{'
structures constructed by line tracing, al-
low various iterpretations. We have cho-
sen a single topic from among the many
possible for the purposes ol a represen-
tation of the phvsical model of quantum
chromodvnamics.

My graphics—via the representation
of muluphed planes—became appro-
priate for more than the mere demon-
xll‘liinll Ol illt' abundance. II.HHI. tnln]

and mmterlinking structure of the sub-

Fig. 3. Single quarks. Upper row: The LRL quark in all 3 colors. Lower row: The RLR quark
in all 3 colors. (© Tamas F. Farkas) (Colors are indicated by different shades of grav.)

Doy cand Farkas, Graphic Hlustration of Particle Svimmetries

clementary parucles by their breaks ol
lines in well-defined angles expressing
dimensional change. directions of rota-
tion., colors and color shades. Thev are
more than itllustrations for an imagimany
])II'\‘%i{ s textbook. Thev attribute an aes-
theucs-carrving mternal structure to the
imdividual subatomic particles. Accord-
Ing to our present knowledge, several
attributes of this mternal structure do
not correspond to any phyvsical property.
| herefore, our imagimation 1s left free
to develop 1ts own idea of their beauti-
tul representation. These graphics ex-
press the idea that the subatomic parti-
cles, at least potentially, may have an
imternal structure.

W hile physicists represent a particle as
a dot ol Al TOW, WC It"lllltt‘ llll"ﬂ.' ~~illl|lr|tﬁ
svimbols with a complex unit possessing
mternal structure. Thus our images pre-
serve openness lor new developments
science. Thev evoke associations i the
mind. Thev generate thoughts in lav-
people and mspire ideas in physicist spec-
tators. At the same time, they express
O tltl‘l} behiel that the as-vet-unknown
properties ol matter are arranged 1 ac-

cordance with and beaurwv.

svinmetiry
| hey PTroy icdde us with the illusion that we
understand something of phvsics, al-
though we are “"only™ enjoving art. This
beauty, painted on canvas, has been ad-
mired m manyv mdmividual and collective
exhibitions both i Hungarv and world-
wide, from Washington, D.C.. to Israel

and from Japan to lwaly.

DARVAS AND FARKAS:
A MODEL OF QUANTUM
CHROMODYNAMICS

Atoms consist of electrons. 1}lnlnll- and
neutrons. Protons and neutrons consist
of quarks. Quarks are mvisible. So too are
their properties. To enable physicists and
the public to visually perceive quantum
|1|11|}t'11i1'-.. W tuarn to ;_:I;l|1|lit al repre-
sentations. Sice (ace Hitlill;_: LO Oour cur-
rent knowledge) their symmetnies, flavors

and colors are among the most important




Fig. 4. (a) The proton (udu). (b) The neutron (dud). (© Tamas F. Farkas)

(Colors are marked by different shades of gray.)

properues ol quarks, these properties
should be central to then f_;|‘1|1|l'lt al 'cp-
resentation. 1 his can be achieved 1n a
purely schematic way (as i current texi
books). o1 l]ili:ll_‘._:ll the "l’lm‘ ation of art.
Darvas, a phvsicist, realized that a few ol
Farkas's paimntings could serve as graphi-
cal representations of certain properties
attributed 1o 'l]l‘w'ﬂt al ]r.lllit les.

| has paper attempts to lead the readen
through the world of quarks via graphi-
cal units, colors, shades and screws |31,
Arustic visualization brimes these “mvs
terious phvsical objects closer to the un
derstanding of students and the general

ImhIit ko |1|n-~ic 1Ists. the artistic repre-

sentation of quarks and thewr symmetries,
Havors and colors gams 1ts importanc
through its predictive force. That is, artis
LIC representation makes physicists able
1O reveal new secrets of the mternal strue
ture of quarks and thew propertes. I
OPCIS thernr minds to new associations.
Mathematical and physical connections
among the quarks and their properties

can be made visible | 4]

THE PLEASURE OF QUARKS
Quarks
\I'I'“”'-'.I‘ ‘1!|-Hlx*~ neVer appear m nature

unbound to othes :||:t|:L_-~. we have to stard

Fig. 5. (a) ©° meson. (b) 1 meson. (© Tamas F. Farkas)

(Colors are marked by different shades of gray.)

-‘.-l L

with single quarks to explain their rep-
resentation. According to the Standard
Model of physics, the structure of matter

1s madle up of quan ks,

The Shape: The Scent of Quarks
“JIK.H H'tf!*_{lil/t'{| ol lrlntlt‘l LOT & ‘\HI'__:II‘
quark i the graphical unit shown in Fig.
la. 1 his work was not imtentionally de
\If_llll‘:l as such a model: rather, the JASS0O)
ciation was born m Darvass mind. We
have chosen that graphical unit 1o rep
resent a single quark i our present visu
alization. The umt (a shape formed by

a line. tHHl!HHt'iI of quadrati Prisms

rciurnme into isell ) has a three-tol

rotational svimmetry. It has an interna
find

loops within this graphical unit. For the

structure. One can three twisted

sake of itlustration., let us assion the twists

Lthe |j|l1|n 'ty seend (thas i%trli1 CONTIALC, 110)

*-’.H|i ]HHIH'H\ ii.ik ‘;!I{I: fullqc']\.t'i! 11)

|:ln~m S )

\ll three twisted ifn-;n_ that 1s.

scents, are left-handed in Fig

la and
rieht-handed in Fig. b, (Left-handed
ness means here that the hine formmge a
\HHI: Crosses beneath aselt atter three
neht-angled left turns. Right-handedness
refers to a similar cross alter three right

turns. ) Scent mav then take one ol two

\..t|ln"-. II Cdld he o HIH'I ]{'Il-il.illill'il ()

II'_;lil handed

I - Il*wlti\ lli: |t i!-ll.li’lt;t {I

A

and the

scent masculin right-handed

|
SCCLYL Jemeni nge ’]llf"ﬂ HLATTIOS AT O IS0 OIS ).

three twists, 1.e. scents. i the repre
sCntation ol a t‘ll.!l ‘r\ Al C In I}H'IH!!: ill.il 10)

cach other (hke three adjommme faces ol

A Cub ||It"~ |HIHI.!1|HIH\illhitlhtli
angle mm relation 1o the plane of the pa
P, We de SMenatle this convex .1!11__:|t' o

"\l}i]]-illg” AT Iir__'_ ].'l'

The Spin of Quarks
| wo quarks are represented in kFig. 1: one
spin-up and one spin-down. A spin-down
f!u.nl\iwlrpl:‘wlm-:l'm a concave graph-
ical unit lllLt'Illl'trmnmilt_' !Ii!t't'lul;tu Ch
faces of a cube).

| he three loop twists in the graphical
representation of a quark can each be
left- (1)

can geometrically consist of 0O, |,

or richt-handed (R). One uni

left-handed (1.e. masculine). and 3

Oor U H‘._;]ll handed (1.e. femimime

SCCTLES
%l'l'__i. 2). No other permutations carn he
cistineguished trom each other. All foun
Pl mutations ol scents mas Appcal both
i spin-up and spin-down quarks, re-
SPe tivelv., Fo Hil!%lilli 1y, we deal below

only with the spi-up states of quarks.

The Colors of Quarks

\ccordimg to Pauli s principle, i quan-

S8180 |,|.m; s O more than two wdentical

fermions (halt-mteger spin particles) can




Fig. 6. (a) Nucleus of the deuterium atom. (b) A more sophisticated model of the deuterium
nucleus. (© Tamas F. Farkas) (Colors are marked by different shades of gray.)

take part in a single structural unit (and
even those two must be 1n npl}tnilt'
states). This rule must also be apphed to
scents. Thus the LLL and the RRRgraph
ical units (the geometrically most sym-
metrical) cannot represent real phvsical
particles. There remain two physically
possible graphical units (LRI and RLR)
(Fig. 3). (Because of the rotational svm-

lhl‘ //”..
[.I.Rand RI.] pel mutations are mdistin-

metry of the graphical unit

cuishable.) According to our model, they
represent quarks. Nevertheless, these two
can each appear in three different states
of a property, called colors. Physicists have
named the three values of this propert
red, green and blue. These are metaphoric
names; we apply the corresponding real
colors for their representation, however

(see Table 1).

Bound (Real) Quarks

According to our present knowledge, in
natural (nonextreme) phvsical condi-
tions, nature produces only bound quarks.
darvons are alwavs composed of onlh
three quarks, and mesons are alwavs com-
posed of solely a quark and an ant-quark.

When a rotationally ssmmetrical quark
(or the graphical unit representing it) en-
ters into a bond with two others to form

a barvon. it loses certain of its svimmetry

properties. Note that this 1s a more gen-
eral geometric principle of nature, valid
not only for quarks: a solitarv object has
more symmetry properties than it would
as part ol a svstem (however, there may
appear new svmmetry properties in the

More ce :mplt'\ svstems).

Flavors of Quarks
In the case of our quark model, the n-
dividual quarks join to each other via
graphical chps (see kig. 4,
Color Plate G No. 1).

can be jomed to two of the three scents.

[able 1 and

| he lri!!tlili;_l l.lil}

\xul’it't;illl|liltl‘-t'l\\trn[ lllt*il‘ult't SCCILES
in three ditferent wavs, the number ol
possible permutations triples (vielding
six clifferent units, each i three colors).
We based the correspondence on a clas-
stfication of the chps. more precisely ol
which scent-pairs the clips join. We car-
red out the classification by mvestigat-
il'l*__[ 1o which two of the }11:“”}1(‘ three
scents the chips jomed. For example, n

LNeo lH[

three permutations: Ihe clips can join to

case (lable 1.

!ii[}l. there are

the two Ls. which case we call w. thev can
jom to an L. and an R, which we call ¢, and

they can join to an R and an L., which we
call 1.

Quarks are graphically joined to othen

<|11;1|'L-. by 1|i|>- connected to two of then

constituting units. It 18 not easy to rec-
ognize; therefore we draw it to readers
attention that the 6 quarks differ from
one another in the permutation of the
left-handed and right-handed twists (mas-
culine and feminime scents) to which
their chips are attached. For the sake ol
an easier survey, we represent each n
Color Plate G No. | in one color only.

Physicists call the property of quarks
that distinguishes them from one an-
other thewr flavor. In these terms. one can
speak of quarks of the six different hsted
flavors (up., charm, truth; down, strange
and beautv). Let us assume that nature
prefers their symmetric (1e. -LRI- and
-RLE-) junction, so that the up and down
quarks appear most frequently in ordi-
narv matter.

The Structure of Matter

[ he world i1s basically composed ol quarks
and f'r‘fﬂfm.:\. .\uultl'llll'_; 1O O I}I{"\t'ill
knowledge, these basic building blocks
include 6 quarks (more precisely, quarks
in 6 flavors) and 6 corresponding anti-
quarks. Each ol the 6 tHlavors may be pres-
In 5 colors.

ent | heretore we have IS

quarks (and 18 anu-quarks) altogether.

The Charges of Quarks

Particles are also characterized by furthes
properties, e.g. electrical charge. The
charge of the quarks, consisting of two
masculine scents and a femimnimme one
(namely u, ¢ and ¢) is equal to +(73) In
units of electron charge. The charge of
the quarks consisting of two feminine
scents and one masculine (namely 4, s
and b) 1s equal to -(/3). We demonstrate
the charges visually, using the scents,
from which the charges can be calculated

S {l{"ﬂ ! i'u-tl IH"IH\L

Baryons

\ccordimmg to the Standard Model ol
phvsics, a quark never appears in nature
alone, onlv in a triplet or pair. Three
quarks form a baryon. (The pairing of a

¢|ut11L and an .ill!i"!]lhlllx LOTrINS a4 meson.

Table 1.

3 possible pairs of clips attached to the LRL quarks (each represented in one color only in Color Plate G No. 1)

(green)
LRL-

LLR-
RLL-

(red)

LRL-
LLR-
RLL

(blue)
LRL-
LLR:
-RLL

(flavor)

= U (up)
= t (top or truth)

3 possible pairs of clips attached to the RLR quarks (each represented in one color only in Color Plate G, No. 1)

(green)
RLR-

-RRL-
LRR-

(red)

RLR-
RRL-
LRR-

Darvas and Farkas, ( rl‘illllit HHustration of Particle Svimmetries

(blue)

RLR-
RRL-
LRR-

(flavor)

= @ (down)

= S (strange)

= b (bottom or beauty)




Mesons transmit the mutual interactions
between barvons.) Barvons and mesons
together are called hadrons. Quarks ex-
1Ist confined i hadrons. According to
our model, if we could observe a hyvpo-
thetical "single” quark, we could “see
it onlv in two states (not in six) because
the permutations of the junctions, which
cistinguish from each other the tlavors
(u, cand {)and (d, s and &), would vanish

At the same
time. both could appeai in all 3 colors

i the absence of binding.

xrlhn‘nt4\.
”H‘

barvon are alwavs ol ditferent

quarks within an ndividual
ltrlt}[x.
Moreover, according to the Standard
Model, thev change their colors contin-
unally at a very rapid pace. The color of
the quarks is not an observable property.
A quark emits a so-called gluon, which
another absorbs. This process changes
the colors of both. The latter (Ll Kk also
emits a gluon and changes color with the
third, and so on. This mechanism ensures
not onlyv the permanent color change of
the individual quarks, but also that all
three have different colors simultane-
ously. Thus the observer alwavs detects
t‘l|ll;'|| proportions ol the cifterent colors:
theretore, the quarks are seen from the
outside as “white. that i1s. colorless,.

\ny three of the quark flavors may
form a barvon. All the constituent quarks
are of different colors (red, green and
blue). The most common form of matten
1s that of two barvons: protons and neu-
trons (kFig. 4).

Darvas saw in Fig. 4a the model of a pro
ton. In a lnnlnll_ IWO U lllhllk\ and a d
quark are bound together. The colors ol
the individual quarks in the image are
chosen randomly, and all three change
their colors with great frequency. Note
that the red, blue and green graphical
(See Color Plate

G No. 2a. Figure 4 disuinguishes the col-

units are not identical.

ors bv different shades of grav.) The vand
the d quarks within the proton can be dis-
tinguished by theimr binding scents. 1he
wquarks are joined to their partners nexi
to ther two left-handed twists, and the
quark next to its two right-handed twists.
In other words, the u quarks have no join-
ing clip connected to their right-handed
twist, and the 4 quark has no joining
t'li]l connected to its left-handed twist.
(Note also that although one of the two
u quarks has a down spin—concave n
our svstem of svmbols—lor aesthetic rea-
sons we draw here only convex—spin:
up—aquarks to represent all three quarks.
thus the second u quark t00.)

Darvas saw i Fig. 4b the model of a

newlron., []I A NCLULTON TWO frf{llltll'}\'\ tillil cl

uquark are bound together. 1he color ol

the individual quarks in the image i1s cho-
sen randomly (see Color Plate G No. 2c.
left-hand object), and all three change
thewr colors with llip_;ll Ill'l‘lh'lil v. (Note
again that ftor aesthetic reasons we daid
not draw tl‘*Pi”-tl”\\”lllhllk]'lll‘llli"\t'lll

||u'~twt;nflrft“1J|L.;

Anti-Quarks

§ \Illi“—ll.ltlitlt‘\ are those with a charge
Ol nlyluwilr *-{l'._:ll to that ol a gIven parti-
t|l‘. \Illi—qllllll\~~ |Ll\t' {]].tl‘__[l'\ Ol —|

and (! ) . \llli-till;lll-w AlC Il_']ill"\-l_'lllt'll
In this model by their complementary
with

thnlh_ lll .ilili]il‘illl ('

(quianium

{ IHHIIHHI\ HIATNNOS, JII[!--!|1MIL- AlIC 'F(“II[‘—
sented (graphically) in a wavidentical 1o
the corresponding quarks; however, then
colors are the colors complementary 1o
the respective quarks. (1 he mverse of the

hexadecomal number o

SRRRAAL lh ltHll'

1 O] d HIHI {I!'H'l!t N 1ll-:' r.u{lt' Ol T|lt‘ (Ol

plementary color of the original.)

Mesons

Mesons are pairings of a quark and an
anti-quark. Darvas saw i Fig. 5 models
for mesons. When It*lHiiH*_‘; Jd TNCSOLL, d
quark 1s bound to onlv one other en-
uty (called an anti-quark): thus thev join
o the anti-quarks next to that scent
that does not take part in binding into a
barvon (e.g. a u quark joins to two quarks
next 1o is two lett-handed twists and to
an anti-quark next to its nght-handed
wist).

| he T meson (Fig. Ha: see also Colo
Plate (G No !t.lhghltltnmxulxnﬂ.t-ulHth
(red: dark grav in Fig. 5a) and an anti-d
(d) quark (cvan: hght grav in Fig. ba). A
1 tlll.ill\ IS ( tl!l!lit'{l with another to form
a meson through i1ts nght-handed twist.
while a d or d quark 1s coupled through
1its left-handed twist. 1 he ill.n*_:t' Of a T
IMeson i\t't[lml to +1 | (73) 4 ) |

[.etus set out the model ol the T meson

i

(F1e. Ob). 1he T meson consists of an

anti-u (u) qlLIILliﬂll.!:fiﬁlJlk,|| the «

‘UlJrL (stmilar to the above u) takes the

Fig. 7. (a) The electron (¢). (b) The positron (') (¢
(Colors are marked by different shades of grav.)

.

color red (dark in Fig. 5b). the anti-u ()

qlhtlk takes the lihHlPIlethL!I\ COlor.

which we mark as cvan (heht grav in Fig.
ob). The charge of a © meson is equal 1o
| [(='/3) + (=73)]
l!iﬂ\Ihlr\.i|ﬂl\x“i\l%l\lhﬂi!ri}!rll1ﬂl+
lormations of the particles into each
othe I}HHH‘_{li these '_1r.1|}i|1u'-" FOr ex
ample, a proton s transformation into

1 neutron 1|>h:~ A POsILIVE Pl Meson:

p — n + ) can be graphically described

Plate ( \No

1]1.1\%.11 210k i-i | }rtwluli. ullih' I‘Il' L)1)

as 1 Colo

\ £ 'IILHL 1S

|( *ilijl l'|,|Ii (l
\iiln-qurirnlr:ula.zeantk,nld

] Iit' (l
tFTJiLllmlLHl'\Ih('41|HJILllllht Harvorn.

thus formine

necting “string 1s broken

\11_ :"ll

anti-quark pan appears:

4 neutron mstead of the

LOTINCe) |l]l'ltill_ .I11[| I]H t‘il.i!l\ LOT'INS A
- pair, that 1s a T meson, with the
( H]nl

shift of the

:lelk H{IJHIIt*Hil11lhl'lﬂlﬂiﬂii
llldll‘ (1 \i!_ ___)i -\1-{{ Ill{

joining chip of the u quark from the two

left-handed twists

when bound in a
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