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There are many examples of interrelation between different arts (music, painting, architecture, sculpture,
etc.) and sciences (mathematics, physics, chemistry, biology). A well known example of such interrelation
between mathematics and arts is the conception of gold ratio which occurs in painting, architecture and
sculpture. Gold ratio has also been found in pieces of classical music and modern industry. Principles of
physics are hidden in construction of musical instruments and used in sculpture and architecture. Painting,
jewelry-making, pottery, glass-making, and other arts could not exist without applied chemistry principles.
Interrelation of art and biology is evident because humans are actors of creative work and
perception of artworks. There are more questions than answers in these considerations. No one knows why
artworks that can change our sentiment, why a piece of art can make various impressions, is perception of
artwork absolute or associative, what are the physiological and molecular mechanisms at the root of
creativity and perception, etc.
Nevertheless certain data elucidating this interrelation exist, e.g., results of investigation of the
rhythmic characteristics of artworks. The perception of their rhythmic characteristics can be compared with
rhythmic and relaxation processes in the organism. It has been shown that the characteristic times of
artworks correlate with several kinds of physiological and biochemical processes and they depend on action
of a wide array of pharmacological factors.
Except for this, it has been revealed that the turnover number (number of molecules of substrate
that an enzyme can convert per second) of many enzymes fall within the sound range and can be
considered as a pitch (musical note). Such examples represent enzymes of glycolysis. Therefore, it is
possible to write the sequence of their turnover numbers as a melody and to play.
The list of interrelation examples of art and exact sciences can be continued.
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What do we live for? There may be different answers. We suggest a universal reply to this question: the
search of beauty in every step of our existence. What is the place of art, science, and technology in modern
society? What are the aims and main functions of art, science and technology? Scientific – technological
revolution was the favorite term in the second half of the 20 th century. Where was art in this period? Where
is art in our lives today? The development of computers in the 1990s, new technologies and new materials
drastically changed our world, our lives, and as a result, the interaction between three cultures (art, science
and technology). Digital art and multimedia appeared. Today art is a very complicated field including
various combinations of traditional art, sciences and technologies. The computer is the common feature, or
platform, where our ―cultures‖ have cross-sections. Our generation is eye-witness to many scientific and
technological achievements previously described only in science fiction.
There is nearly no artist, musician, sculptor, mathematician, architect, physicist, chemist, biologist, doctor,
or engineer who conforms to the classic term and understanding, generally accepted even 30-40 years ago.
We enter deeper and deeper into small compartments. There are specialists in every small field. On the one
hand, we deepened our knowledge about each thing. On the other hand, we lose the general picture. Today
there is no topic in science and technology which is dealt with by people of only one speciality. Chemists
work together with biologists, physicists and mathematicians, etc. Each cannot work without the other. All
achievements of science and technology have two-Janus faces. With the development of computers, we
lose spiritual and cultural things. People have less and less meaningful discussions. People speak to each
other less and less; go to performances, museums and exhibitions less and less. The modern world is
divided into ―lyrics‖ and ―physicists‖, ―humanitarians‖ and ―naturalists‖, artists, scientists and engineers.
How to unite them? Is the world one?
The philosophy of our conference is elucidating and establishing of interrelationships between three
cultures, studying new inspirations and creativity in ―polyspheres‖ meaning art, science and technology,
searching and determining common aspects and differences in three cultures in order to show the young
generation of artists, scientists and engineers how learning, education and our very existence may be
interesting, fascinating, creative, productive, exciting, attractive, rich, and as a result beautiful.
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Throughout the history and prehistory of culture, there has never been a clear differentiation between art
and design. As long as figurative art was the exclusive paradigm of visual art, this lack of differentiation
did no harm to culture. The breakdown of the figurative paradigm a century ago came about due to two
major reductions of art: The reduction of art to color and form, that was mistakenly called "Abstract Art",
and the reduction of art to objects, which is better known as "Ready Mades" or "Found Art". Following this
mindless reductionism the lines of demarcation between art and design were totally abolished. Thus, art
was reduced to design, and culture has been impoverished, but this illusionary misconstruction did not
obliterate the differences between true art and design.
The objective of my talk will be to expose a few of the dozens of differences which exist between art and
design. In order to focus on the differences between art and design, a comparison would be presented
mostly between figurative art and industrial design: while there is design in nature and design in the animal
kingdom, there is no natural art nor any art produced by animals. While art products are brain tools or
extensions of the brain, all products of design are hand tools or extensions of other organs of our body. And
yet, both hand tools and brain tools, are impossible without mind tools which are probably, the most
fundamental organizational tools of intelligence. These are structural tools which I have called
"mindprints", are common to all branches of culture. To name just a few: connectivity-disconnectivity,
symmetry-asymmetry, transformation-invariance, hierarchy-randomness and more. Art deals with pictorial
universals or class-names, design deals with particulars or objects.
Art is inductive and implicative while design is deductive and applicative. Art creates changes in states of
mind, while design creates changes mostly in states of affairs. Art is exclusively cognitive, while design is
mostly an instrumental domain. Art deals with organization of symbols and symbol systems. e.g. a painting
depicting a house. . Design deals with organization and characterization of materials. e.g. a house. Art
creates symbolization of imagery or concrete entities. Design creates concretization of images or symbols.
Art engages in interpretation, invention, description and metaphorization of order relations. e.g. Magritte. .
Design engages in concretization of orders part of which it invents, and others, which originated in science
or technology. There are many more distinctions which will be presented at the conference. In short, art
belongs, together with mythology, literature, poetry, philosophy, science and mathematics, to the noetic or
second order reality, which gives meaning and existence to the entities of the phenomenal or first order
reality, which are objects of nature or man-made, including those of design and technology.
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The confluence between emerging forms of postdigtital art and Hebraic consciousness is explored through
a conceptual model for creative learning at the intersections of art, science and technology. This model is
derived from the presenter's interviews of prominent scientists and artists. It developed from
psychological, ecological and mathematical model s of creative process into a unitary model based upon
kabalistic schema. The kabalistic model of creative process is a metaphorical way of thinking derived from
the deep structure of Jewish consciousness. It is a choreography of the mind that reveals a progression that
draws inspiration down into the material world from a higher source where originality emanates.
Kabbalah provides a symbolic language and conceptual schema that facilitates understanding the dynamics
of the creative process in technoetic art – art that arises from the intersections of human consciousness with
art, science and technology. In the kabalistic schema, the primary direction in the creative process is from
the world of Emanation to the world of Creation to the world of Formation to the world of Action.
Emanation is the precognitive realm of consciousness/spirituality/intention. Creation is the cognitive realm
of insight/conceptualization/inquiry.
Formation is the affective realm of emotions/aesthetic
experience/artistic expression.
And Action is the space-time realm of working with
materials/technologies/media and the space-time realm of creating through one‘s body/local
community/global culture.
Ten sephirot (sephirah in singular) represent stages in the creative process. The first stage in the process is
the sephirah of Crown associated with the world of Emanation. The next two sephirot of Wisdom and
Understanding are associated with the world of Creation. The following six sephirot, Compassion,
Strength, Beauty, Success, Gracefulness, and Foundation, are associated with the world of Formation. The
final stage is the sephirah of Kingdom of time and space in which intentions, thoughts, and emotions are
brought together and realized in the everyday world of Action.
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Blowing soap bubbles is a favorite children's game, but a closer look at them reveals fascinating
technology, science and beauty.
Understanding how soap works to remove grease from soiled surfaces takes us to the level of the
molecules. The molecular soap chains that float in a liquid detergent attach themselves to grease on one
end and to water on the other, enabling removal of stains. These tiny molecular chains enable the
formation of films that are actually made of water that is coated with soap molecules on both sides. These
films can form stable bubbles that last for some time and when kept under high humidity have been shown
to last for up to a year.
When light hits a soap bubble it is reflected from both its inner and outer surfaces. This double reflection
results in interference that forms a spectrum of colors and the color at each point depends on the thickness
of the film at that location. Because the thickness of the bubble film changes, the colors reflected from its
surface will change, and at times in a stormy way.
In my presentation we will have a close look at the beauty of soap bubbles, outline the principles that
govern their formation, illustrate interaction between them to form minimal surfaces and demonstrate the
consequences of their interaction with light.
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There are no other sources of knowledge other than experimentation. The knowledge base from different
spheres of human activities (e.g., Science and Art) was woven from the enormous abundance of facts
derived from experiments, either planed or spontaneous.
Facts form starting point for Science and Art and partially overlap (e.g., strip of color which we see is a fact
for both physicist and painter). However, diversity of our world and variety of interests led to the situation
that can be defined as interdisciplinary incomprehension: representatives of Science and Art develop their
own methods of study and are accustomed to different methods of thinking. The main stumbling blocks in
the way of contact are terminology, unusual concepts, different estimation of the authenticity of facts,
understanding of methodology.
In spite of the differences, at all times throughout history, the best intellects of humanity attempted to find
what stays invariant (absolute, unchangeable, eternal) and what is relative (changeable, transient). They
intuitively understood that Relativity and Uncertainty are inevitable parts of human existence.
In modern Science, there are three Relativity principles: Galileo, Einstein (considering relativity to different
frames of reference), and Bohr-Heisenberg Uncertainty/Complementarity principle (accounting the
relativity to the observer/measuring device). All these principles can be unified by Relativity Principle to
Means of Measurements, where Mean of Measurement implies both frame of reference and measuring
device properties.
As human history shows, the general principles, established for one field of knowledge, can be applicable
in another. In this work, the Relativity Principle to Means of Measurements is applied to the Arts, namely –
painting and sculpture from ancient Egypt/Mesopotamia, Greek/Roman periods, through Middle
Ages/Renaissance till Impressionism/Modern Art. Relying on unprejudiced scientific approach, via
unexpected but convincing comparisons, the place of the Relativity Principle to Means of Measurements in
Science, Art and general human values is demonstrated.
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During the last 150 years, science and technology played a disruptive role in the life of
individuals, and society. It is hard to imagine a modern world without concepts such as the
quantum theory, theory of relativity, and the sequence of DNA, and without technologies such as
the transistor, the telephone, the personal computer, and the internet. In an attempt to use the
toolkits developed by the scientific leaders, modern academics and engineers avoid in their work
ambiguity, subjective statements, emotional reactions, and uncertain perception. Thus, modern
university researchers and technologists seek "certain knowledge". Certain in the sense of
"exactness", "universally true", "experimentally measured". Unfortunately, "certain knowledge"
can not cover most of the important aspects of human life. The richness and multi-facet aspects of
human situations can not be exhausted by a scientific theory or other rational approach. Thus, it
would also be hard to imagine ourselves without folklore, tradition, and the cultural heritage of
our specific national or ethnic group, with whom we identify. Even if we would, this appears to
be a very poor society. Art goes beyond "certain knowledge", and even beyond rational
understanding. With roots in the fundamental identity of society, it provides further meaning,
identification, values, joy, and integration to individuals. Scientists and engineers, seeking a
better society, will continue doing a partial job unless they incorporate art in their daily work. But
there is no room in modern academic system to do that unless new rules of evaluation and
teaching goals are developed. I will discuss the challenges and educational benefits of this change
of paradigm. Presently, I also like to present some pieces of sculptural artwork dealing with
aspects of our life, like sorrow, belief, intimacy, compassion. In doing them, I produced them as
"pieces of understanding" beyond words.
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The main thesis of this contribution is to stress the similarity of interdisciplinary cooperation to the basic
logic of equal treatment ethics – which has got another focus than Diversity Management or
Mainstreaming or neighboring concepts. Still it is at good friends with both. In contrast to the two the equal
treatment approach focuses on ―treatment‖ as a core norm : Any bureaucratic process has to follow specific
steps to ensure the correct outcome. This might seem familiar to technical and science practice, whereas the
humanities and the (fine!) arts are often viewed as not so strictly defined as to ―how to‖ get to reliable
answers. Still, in both of them comparison also is the key to judging an outcome prior to deeper reflection
or repeating tests. This overall idea is the core concept to mutual understanding in inner- and
interdisciplinary work. On the other hand loss of understanding or never-finding any happen on the same
grounds: We lack of transferable concepts and dictionaries such as ―painting-chemistry/chemistry-painting‖
or ―philosophy-mining/mining-philosophy‖ etc. Living in the world of knowing & understanding (which is
applied here for any of the three cultures) we seem to be even more ―lost in translation‖ than anyone trying
to trans-late languages into one another in order to re-late to the fellow men and women.
Uninspiring application of the method of comparison is a simple means of understanding a given range of
possibilities. Comparing even more than two parts of an issue or of possible competitive answers is getting
us even further than mere dualistic contrasting.
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The ideas I intend to put forward in this paper are intuitively known and practiced by each and every one of
us, even without a title of a curator. After all, we all decorate our houses by hanging paintings, posters,
photographs, by placing statues and all sorts of furniture – chairs, tables, cabinets, cupboards, as well as
lamps, stereo sets, telephones, computers, etc. to make our private intimate surroundings agreeable,
pleasant and cozy.
Unknowingly, we all act as curators facing by each and every choice we make a dilemma of selection should we use all or most of our collection of paintings, posters, furniture we own and display them in our
private homes, or should we choose and pick those we consider important, representing taste,
autobiography, political inclinations, etc., and put emphasis on those articles we find significant. In short,
should we display whatever is available, or exhibit those pieces which represent an idea, an inclination, an
ideology.
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During the past fifty years, a special superficial form of relativism (or, as it is sometimes regarded, postmodernism) has penetrated into the discussion in many areas. In brief, it is based on the idea that all points
of view are equally valid. While relativism philosophy is much more complicated as well as defensible
than that, this ―politically correct‖ approach has become too influential to be neglected. It is time to
(re)claim that not all explanations are equally true; not every noise can be considered as worthy music; not
all moralities are equally good. In my talk I will discuss these points through examples that may be
perceived anywhere between amusing and terrifying, depending of course on the personal views of the
listener. I will try to show that open mindedness, ―out-of-the-box‖ thinking and creativity lives perfectly
well together with the notion that previous achievements should be judged and valued.
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The paper traces the concept of ―transdisciplinary digital learning environment‖ as it emerges in
relationship between distinctive disciplines with Information and Communication Technology (ICT). Since
the last quarter of the 20th century, growing number of people have paid attention to the ICT. Meanwhile
ICT have encouraged collaboration and communication between disciplines and the techniques and tools of
ICT have been applied to the transdisciplinary studies, in order to explain the emergence of relationship
between disciplines. Proponent integration of transdisciplinary researches has achieved a higher level of
disciplinary integration in digital learning environment. Potentialities of digital learning environment seem
to promise opportunities for the development of new perspectives between theoretical and methodological
frameworks of existing disciplines. The transdisciplinarity, which arises spontaneously through the
expansion of fields of pure and applied knowledge have become a broad research environment between
disciplines. The transdisciplinary digital learning environment which form out of the regrouping or
bridging of established disciplines, would make it possible to bridge the gap that currently exists between
pure and applied knowledge; ICT provide a new ―bridging‖ fields associated with the development of the
pure and applied knowledge. The transdisciplinary pure and applied knowledge is promoted to an
increasing extent in the age of knowledge by ICT with regard to both teaching and research. Because, the
transdisciplinary requires that a hybrid form of setting, a flexible structure of digital learning environment
allows more responsive adaptation to change and minimizes the barriers of disciplines. This paper works on
the hypothesis that, for the reasons stated above, ICT in education calls increasingly for an transdisciplinary
pure and applied knowledge to teaching and research in digital learning environment. Also, this paper
discusses a transdisciplinarity structure of digital learning environment.
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Human history from ancient times till now clearly demonstrates that man‘s thinking processes are a
dominant power in his life, especially in the realm of creative thinking. Diverse fields of human being like
Science, Technology and Art are not possible without creativity and innovative thinking. This in turn
requires development of a problem solving strategies and innovation methodologies.
Among all problems solving approaches there is one named TRIZ (Theory of Inventive Problem Solving)
occupies special position. TRIZ was developed in the former USSR by the exceptional thinker, engineer
and science fiction writer G. S. Altshuller who essentially extracted knowledge from nearly 3 million of the
world‘s patents, encapsulated the major principles of inventive practice and set them into a generic
problem-solving framework.
TRIZ starts with the understanding and proper formulation of the problematic situation itself and developed
unique contradiction philosophy. Such ―applied dialectics‖ philosophy aims to (1) recognize, (2) define and
(3) resolve (eliminate) contradictions using ~40 Inventive Principles. The final result of stage 3 in TRIZ
terms is called invention (or practical solution). From the above, TRIZ approach is almost the complete
opposite of traditional problem solving strategies in which the emphasis is firmly placed on the importance
of achieving ‗optimum‘ compromises between conflicting problem parameters.
The aim of this work is to prove that TRIZ effectively strips away the boundaries which exist between
different sectors of human activities like Art, Science and Technology, and points the way to a generic
systematic creativity and innovation methodology. This will be illustrated by thorough analysis of the
innovation examples from the modern Science, Technology and Art.
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In The Birth of Tragedy (1872), Nietzsche construes the origin and the genealogy of science as a ‗new
problem‘, i.e. as a problem of science itself which is ‗seen for first time as problematic and questionable‘
(KSA 1:13). From this new epistemological perspective, he attempts to describe the ‗birth of thought‘
(KSA 2:38), action and human behaviour, through a more general criticism of modern reason. However,
Nietzsche attempts to overcome criticism, for criticism helps him to know ‗the terms of culture‘, and also to
transcend the entire pre-existing scientific knowledge, so that he will be led to the achievement of his
universal goals (KSA 2:46). In this article, I analyse the nietzschean criticism of modern reason and the
relation he proposed between art and knowledge which both respectively related to philosophy and science.
In The Philosopher (1872), the basic idea is proposed: ‗the philosopher of desperate knowledge will be
consumed with blind science: knowledge at any price‘ [KSA 7:428 (19, 35)]. Furthermore, the tragic
philosopher should play the role of the healer of culture and get into the core of language and science. But
what is the treatment that is proposed, and, how the philosopher manages, in the end, to overcome the
cultural struggle between wisdom and science?
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Interest to the structural proportions of human body is ancient and there was initiated by sculptors
and artists, more other disturbed by the canons of anthropometric beauty. For example, in the messages of
Leonardo da Vinci there is the list of rules of the ancient architect Mark Vitruvia, which he recommends to
the sculptors and artists to use in the artistic works.
In the middle of 19 centuries Adolph Zeising experimentally investigated ontogenetical properties 2segment growth modulor of human and has shown, that at newborn umbilicus divides growth half-and-half,
and in the subsequent ontogeny 2-modulor growth monotonously converges to a proportion of golden
section. In the middle of 20 centuries the known French architect Le Corbusier has added to Zeising‘s
modulor 3rd golden segment and has suggested to use such standard in modern design. In the beginning of
80th years Sergey Petuhov were offered by another gold 3-modulor, constructed on a basis wurf, which
used in projective geometry.
In the present work basic attention is spared to the geometrical anthropometric aspects which are examined
from point of invariant theory. Traditionally in anthropometry it is accepted to represent ontogenetical
development in a time scale of age. We shall name the temporal scales of the module elements as the age
modulor. Modern anthropometrical data allow to construct age modulors for all basic modules of the
person. All such modulors have approximately identical nonlinear form. Allocation in each module the
additional characteristic — total length, enables us to enter new concept of the growth modulor, when the
length of each segment represented by function of a total length of module. This concept is not used yet in
modern anthropometry, but it conducts to new fundamental representations as growth modulors are
practically linear.
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I will try to define which part can play the humanities in engineering universities by referring to
my past experience as head of the department of humanities in a French engineering university whose name
is ―INSA Lyon‖ (National Institute of Applied Sciences), founded itself by a philosopher: Gaston Berger.
According to me, the humanities cannot be for students a way of escaping the engineering sciences as if
they only were a supplement of soul given to them. They have to be more integrated in the scientific
program of formation. We have to make bridges between engineering sciences and humanities and to
invent a new humanism adapted to XXI century.
In such a perspective, students need to have courses of philosophy, anthropology, history of
sciences and techniques…. in order to become aware of the ethical, epistemological questions raised by the
increasing development of engineering sciences. It is necessary that student can question technologies
which are often considered as neutral applications of science whereas they not only transform our
environment but also conceive a more and more artificial world which implies itself new categories of
knowledge and new ways of behaviour.
Developing creativity is another aim of Humanities teaching. The conception of new techniques,
the design activity which is the engineers‘ task need students to be themselves creative. This is why
teaching itself in engineering universities also implies to develop new kinds of pedagogy which can raise
students‘ creativity. Students have to be ingenious in order to be engineers. The frequentation of music,
painting, sculpture, the practise of artistic activities will be for them the way of making experiences of
creativity.
In such a perspective, they will realize that creativity is the common aptitude of artists, engineers and
scientists which can also share a same experience of the aesthetical dimension of reality.
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Introducing art to the science classroom may hold many advantages to learners. The art and the science can
help and inspire each other, thus bridging the traditional gap between the sciences and the humanities
creating a holistic learning experience [1-3]. Drama in the science classroom has been shown to aid the
cognitive learning process, and may increase students' motivation and interest in science [4]. It allows the
introduction of feelings and creativity to the science class and may increase the feeling of 'ownership' of the
science learned [5]. Despite the many advantages of introducing drama to the science classroom, teachers
are reluctant to adopt such techniques due to lack of security and familiarity [6].
The talk will describe a teacher professional development created within the framework of S-TEAM
(Science Teacher Education Advanced Methods), an EU funded project joining 25 participating institutions
from 15 countries. It aims at familiarizing teachers with techniques allowing the introduction of drama to
the science classroom with two main aims: (1) Provide teachers with drama activities and tools that can
make their lessons more lively and personal and improve understanding of scientific phenomena and the
impact of science and technology on society; (2) Provide teachers with presentational tools adopted and
adapted from drama and theatre which may enhance their teaching.
The presentation will include practical examples and provide concrete examples of cases where the art of
drama made science more lively in the classroom and helped improve understanding of the scientific
phenomena and socio-scientific issues.
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We propose the use of activities in analysis and construction of ornaments, and inquiry into their
cultural roots, as a lever for geometry and multi-cultural education. Our study involves both secondary
school students and prospective teachers. We developed the course "Issues in Ethnomathematics: Teaching
Geometry in Socio-Cultural Context" as part of the departmental curriculum, and run it since 2007. The
course presents visual artifacts as complex geometric structures and provides practice in construction of
ornaments using symmetries and transformations. We expose students to galleries of ornaments of
different cultures where they analyze their geometrical properties and construct them using compass and
straightedge. The study of geometry goes hand in hand with the inquiry of the cultural roots of the
ornaments where it enriches learning by adding a cultural humanistic dimension. The course culminates in
a workshop "Joyful Learning of Geometry in Cultural Context" in which each student teaches a diverse
group of pupils from Jewish and Arab high schools. We carefully followed up the learning of the course
and revised it from year to year on the basis of reflection and conceptualization of the research findings.
The research instruments include, observations, questionnaires, interviews, analysis of students'
performances, and videotaped of students' activities. By triangulation of these data, a detailed description of
the learning progress of each student was extracted. We found that the students developed motivation and
desire to make a deep inquiry in both mathematical and cultural aspects . Several works demonstrated
creativity in geometry and visual design. Students discerned interesting geometrical problems and found
original solutions. Most of all, a conceptual change in the perception of geometry happened. The students
became aware of ornaments in their environment, seeing them not only as decorations, but as culturally
meaningful geometrical patterns possessing interesting geometric transformations and symmetries.
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Science is the Story interweaves 27 children books with interactive scientific displays that are relevant to
the story and the experiences of its main character.
Books from the canon of children‘s literature, were chosen to present a wide range of scientific topics and
technological principles. The nexus between the literature and the science was carefully articulated in the
form of a scientific question: The children are invited sit on a fakir stool to answer to the question: How
can you touch a hedgehog without being pricked? High quality interactive exhibits were included, when
appropriated to the content: Inspired by a book about a happy louse that lives on the head of little children,
children are invited to look at real lice through a microscope. The children play with spinning plates like
Chinese acrobats, build a barrel and hide inside and listen to the sound of crickets. Parents and children
(and grand parents) enjoy their beloved books in new ways and learn to love new ones.
This presentation will deal with ways to link between the science and the literature in a science museum,
high lightening the science without damaging the literary appreciation. For example: The design of each
exhibit includes an open book that shows the text and the illustration originally giving inspiration to the
exhibit. In addition, the name of the book, the writer and illustrator were written in a bookmark, to
contribute to literacy skills. The exhibition displays are organized by the decades in which the books were
published, with three or four books per decade, reflecting the changes in aesthetics, language, illustrations,
and messages over time.
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Can Science Make you cry? Theatre at the Bloomfield Science Museum
Jerusalem
Dafna Efron1*
1

Bloomfield Science Museum Jerusalem

* Corresponding author: dafnae@mada.org.il
Since its‘ inauguration in 1992, the Bloomfield Science Museum Jerusalem has offered its‘ visitors ―mini
theatrical interactions‖ of different formats, that had dealt with scientific ideas. Science and Theatre sound
like they don‘t belong together. Being convinced that science is part of human culture, conveying the spirit
of the time, it is closely related, influenced and influencing other cultural areas, we naturally put the two
together. By using its conflictual nature, theatre complements the activities in our museum, provoking
emotion and curiosity, thereby enriching the level of openness and understanding of the museum‘s visit.
This emotional level helps absorb scientific terms and principals. It portrays creativity and imagination as a
non-separable part of the scientific process.
Under the title ―Science Theatre‖ we include a wide range of styles and formats. Most are especially
devised and produced for the museum and closely linked with its‘ content. Each show being a cultural
event on its‘ own accord, is presented as part of a wider range of activities.
This presentation will deal with theoretical basis for use of theatre in museums in general and in science
museums specifically and discuss different forms and examples carried out at the Bloomfield Science
Museum
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Computerized Composition in Music Education
Eilon Aviram 1*
1

The School for M.Ed. studies, Levinsky College of Education, Tel Aviv, Israel.

* Corresponding author: eilona@013.net
Today, the conservative approaches featuring study groups which dominant features are uniformity of
content, time, and place, are common in musical education at school. The increasing use of computer
provides a means for educational momentum by offering new instructional options and shifting the
emphasis from group activity in the music class towards individual activity. The computer offers the
isolation required for individual studying and creative work. The computerized musical environment allows
a student who has no extensive background in music or playing an instrument to experience the foundations
of music and composition while being free of the pressures of the group. The computer offers several
features which help with music composition: it records, plays, graphically displays (not only in "traditional"
notation), and offers ready-made elements.
This way, the student can discover personal means of expression by making decisions related to
composition in regards to the elements of music, such as rhythm, melody, orchestration, and style. The
computer allows the learner to fulfill three main roles in the music world: composer, performer and listener,
and to connect to music in a manner that creates an indirect connection with its different components.
Computerized composition in schools is part of the national curriculum in several countries, including the
USA, the UK, and Australia.
The lecture will include a demonstration of computerized composition activities and works by students.
For further information, please visit the site http://www.music-creation.net which is entirely dedicated to
this area (the site is both in English and Hebrew).
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Magic, Mentalism and Science
Roey Tzezana1*
1

Technion, Haifa, Israel.

*Corresponding author: Blazing.science@gmail.com
From the time of the ancient Greeks, and up to the current day magicians, the art of the obscure
and the occult has attracted much interest. The tricks of the trade evolved slowly with time, from the
Egyptians' mosaics depicting the first magician doing cups and balls tricks, and up to current day mentalists
who claim to mold and shape human perceptions, memory and beliefs. The interest of the public, however,
remained constant.
In many ways, Science is the opposite of Magic. The benefits of Science take place over a very long time.
Magic's rewards, especially stage magic, are immediate: a rabbit appear, a dove takes flight, or the
magician reads your thoughts. These visual and impressive effects remain long in the mind of the viewers –
indeed, sometimes for life. Why not, then, combine Magic and mentalism (psychological magic) with
science education, to drive the points home in a bizarre and beautiful fashion?
In the presentation I will present part of a show that revolves around Science and technology, all the while
using psychological magic and interacting with the crowd to create a long-lasting impression and
strengthen the learning process. The show has been performed successfully in front of audiences of
teenagers from various schools and has won much appraise. I will also explain some of the methods used,
which can be utilized by teachers and scientists to both aid in capturing the attention and highlighting
important points of the material learned.
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Acting Science: Science in theatre for young people
Ran Peleg*, Ayelet Baram-Tsabari
Department of Education in Technology and Science, Technion, Haifa 32000, Israel
* Corresponding author: rpeleg@technion.ac.il
In the public eye science and art seem to be separate cultures, yet they share some qualities as some
scholars have suggested [e.g. 1, 2]. These similarities yielded various collaborations of art and science, for
example theatre plays on science and scientists [3], the use of scientific methodologies in theatre research
[4], or the use of visual art and drama in science education [5, 6]. This presentation will focus on studies on
theatre plays for young people on science. It will adopt a humanistic science education perspective, which
aims at providing science with a humane, socially relevant and appealing face [7]. The perception and
cognitive and affective learning outcomes of two educational science plays for elementary school children
were studied. "Atom Surprise" is a play on the topic of matter which was presented in two environments: a
public school and a private school. "Darwin's Journey" is a play on basic concepts in evolution and was
presented in a major science museum in Israel. Research tools included questionnaires and interviews.
Findings indicated that both plays successfully conveyed the educational messages they aimed to.
Children's recollection of the scientific facts and concepts was highly intertwined with the narrative.
However, children were not able to apply the concepts they learned in the play to different contexts. In one
of the settings, the public school, girls showed higher gains in conceptual knowledge compared to the boys.
In both plays, children were sensitive to the theatrical elements with humour often mentioned as arousing
positive emotions. While the plays did not seem to change children's views of science, they did change
children's views of learning science. In the lecture more details will be given on how children perceived the
plays and how the findings may help artists and science educators in future projects.

1.
2.
3.
4.
5.
6.
7.

Ødegaard, M. Gene-ghost: Exploring the borderland of knowing, biotechnology and Hnrik Ibsen's
dramatic world. in 10th IOSTE Symposium. 2002. Foz do Iguaçu, Paraná, Brazil.
Ashkenazi, G., Metaphors in science and art: Enhancing human awareness and perception.
Electronic Journal of Science Education, 2006. 11(1).
Ødegaard, M., Dramatic Science. A Critical Review of Drama in Science Education. Studies in
Science Education, 2003. 39(1): p. 75 -101.
Perlstein, M., It's about time: The temporal evolution of order. Theatre Research International,
2009. 34(2): p. 131-137.
Galili, I. and B. Zinn, Physics and Art - A Cultural Symbiosis in Physics Education. Science &
Education, 2007. 16: p. 441-460.
McSharry, G. and S. Jones, Role-play in science teaching and learning. School Science Review,
2000. 82(298): p. 73-82.
Stinner, A., Contextual settings, science stories, and large context problems: towards a more
humanistic science education. Science Education, 1995. 79(5): p. 555-581.
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Developing Visual Literacy and Creative Work Skills trough
Exposure to Art and Practice in Geometric Design
Tanya Nekritch1, Igor Verner1,*
1
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* Corresponding author: ttrigor@technion.ac.il
The educational system seeks for pathways towards constructive pluralistic education which connects
school mathematics and science curricula to practical and cultural needs of the modern society. Many
educators believe that traditional geometry education, based on the formal axiomatic approach, should be
enriched by productive learning activities in the cultural context. At present, art is an optional school
subject which exposes students to cultural values. It is often disconnected from other subjects. Sometimes
art studies are neglected and even omitted. This paper proposes an approach aimed at fostering visual
literacy, creative work skills and cultural perception by learning practice in artistic design of geometric
ornaments. Our study examines characteristics of the learning process based on this approach. We also
consider indications of outcomes of this learning, and students' reflections on learning activities in the
course. The paper presents two experiments of integrative learning based on the proposed approach. The
first experiment was conducted in the framework of the Technion course "Issues in Ethnomathematics" for
prospective teacher students (N=12). The goal of this experiment was to involve the prospective teachers
(most of them major in mathematics education) in visual artwork. The artifacts created by the students were
posters and PowerPoint presentations of geometric ornaments from different cultures. Visual learning in the
course was connected with mathematical learning and multi-cultural education. The posters and
PowerPoint presentations consisted of visual cultural and geometric parts. The students' artworks were
accepted for presentation at the Israel National Museum of Science and Technology. The second
experiment was conducted in the seventh grade art class of an urban school (N=13). As different from
regular art lessons, together with visual artwork the students learned geometrical concepts and applied them
to design of geometric ornaments. Analysis of outcomes indicated students' progress in visual design,
geometry and cultural perception.
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The Importance of Key Questions in the Storyline Water Project
combining explorations into Art and Science in a Norwegian urban
secondary school
Anna-Lena Østern 1*, Alex Strømme1
1

Norwegian University of Technology and Science; Trondheim, Norway .

* Corresponding author: anna.l.ostern@plu.ntnu.no
The aim of a three year period of field studies 2008-2011 into school contexts in an urban community in
Norway is to contribute to the knowledge basis regarding the potential of combining art and science in
order to develop design for learning models which open up multimodal, motivating and engaging learning
spaces. During intensive periods the pupils have elaborated issues connected to water as threat and hope at
a local, national and global level through the Scottish storyline method (Letschert, 2003; Mitchell-Barrett,
2010). The research question we seek an answer to in this presentation is: What kind of key questions are
necessary for the forming of a space for an aesthetic approach to learning combining art and science in
storyline? We present characteristic features of key questions which might offer a space for exploration as
well in art as in science.
The explorative study is informed by multimodal learning theory and the research and development project
has an ethnographic approach (Kress, 2010; Kullberg, 2004), which implies that the context as well as the
culture is the object of the study. The thinking of Deleuze (Deleuze & Guattari, 2004) is called nomadic
thinking: thinking which moves itself in encounters, relations and confrontations. The rhizome is a
metaphor that describes this kind of non linear, probing thinking with layers upon layers. The experiment
opens, according to Deleuze, for the thinking, creative and playing human being (cf Kolle, Larsen & Ulla,
2010, 75).

This study is a part of a EU-FP 7 project called S-Team (Science Teacher Education) and the results will be
shared within the consortium of 25 participant teacher educations throughout Europe
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Discover the Science Behind Magical Phenomena!
Scientific – Technological Performance
Madatech – The Israel National Museum of Science
Corresponding author: yifat.shteren-levy@madatech.org.il
Nature's Elements Meet in an Extraordinary Scientific Presentation, Demonstrating Light, Fire, Sound,
Water and Color Effects
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Session 3
Being an Artist, Being a Scientist, Being Both
Do re math: mathematics, music and visualization
Dirk Huylebrouck1
1

Department for Architecture Sint-Lucas, Brussels, Ghent, Belgium

* Corresponding author: Huylebrouck@gmail.com
Abstract: the talk – or rather: the very lively presentation – will bring together music, modern technological
features and even food, as to illustrate different periods of time in the evolution of mathematics.
Mathematics, art and music form an ancient trivium, since the Greeks (and even before). In modern times,
Gödel, Escher and Bach form a well-known trio from a book by Douglas Hofstadter. Often, the discovery
of similarities in other eras and cultures is somewhat artificial or ambiguous, but in the proposed talk these
comparisons are made rather lightheartedly and so the speaker is hopefully excused for some farfetched
statements.
Thus, a black light demonstration will visualize that Greek science was supposed to have come from the
heavens, while a laser set-up will be used to illustrate geometric theorems by Pappus and Pascal. On a
background of Bach, the ―Belgian theorem‖ about conic sections will be illustrated by ice cream and
Einstein‘s relativity by dynamic geometric objects, though this time on notes of Grisey (as well as of some
music from Tirol!). Schoenberg‘s screams will emphasize the cutting of a topological Klein bottle into
―halves‖, and the music of Machaut‘s Kyrie will make the ―golden section taste‖ even better. And perhaps,
if the circumstances allow it, the presentation will be concluded by fractal snacks with hexagonal French
fries.
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What does the brain tell us about abstract art?
Vered Aviv 1*
1

Bezalel Academy for Art and Designand and The Jerusalem Academy of Music and Dance

* Corresponding author: veredaviv@gmail.com

Based on recent brain imaging studies, I speculate that abstract art enables us (our brain) to
experience, and attend to, the initial (deconstruction) stages of visual processing - namely, to the
basic building blocks of vision: lines, colors, and location in space. Thus, abstract art “liberates”
our brain from the inevitable automatic process of categorizing the visual information into
meaningful objects (faces, landscapes), as representative art does. Being “free” of the need to
match visual information with known physical objects enables an active reflection and a dialog of
the viewers with his/her inner world; this process apparently invokes positive emotions in the
viewers’ mind.
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About the Aesthetics in Natural Sciences
Noah Shamir
Physics Department, Nuclear Research Centre – Negev, Beer-Sheva , Israel.
* Corresponding author: noah.shamir@gmail.com
The fact that some views that we see with our naked eyes, seem beautiful to us, can be explained by
practical needs of evolution. Others are harder to explain. The real problem starts with views that are either
astronomical or microscopic, down to atomic microscopy. Why should these look so beautiful?
As a solid state physicist and an artist, who encounters atomic, tunneling scanning micrographs and also
metallurgical photos, I was always fascinated by the visual beauty of the natural sciences. In my lecture,
following a short philosophical discussion about the meaning of beauty and why things look beautiful to us,
I will show, with short explanations, photographs, starting from dimensionless mathematics, through
astrophysics and down to atomic microscopy. The common thing of all these photos is that they were taken
not for the sake of their beauty, but for scientific evaluation purposes.
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Characterization and modeling of patterns by an intelligent system
Igor Grabec1, 2,*, A. Borštnik Bračič, E. Govekar, J. Gradišek, P. Mužič, E. Susič, F. Švegl,
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* Corresponding author: igor.grabec@amanova.si
The article presents an intelligent system with a structure of an artificial sensory-neural network. The
fundamentals for the specification of the system structure stem from the statistical theory of chaotic
phenomena and evolution of natural patterns that are briefly explained in the introduction. The neural
network obtains from the sensory network several samples of input patterns and extracts from them
characteristic relations between elements composing the patterns. Based upon self-organized learning,
which optimally preserves the information presented by patterns, the system forms a representative set of
characteristic samples of relations and stores them in the memory of the neural network. These samples are
further applied by the system when generating examples of completely new patterns, but with similar
stylistic properties as those exhibited by patterns utilized in learning. In the article the operation of the
system is demonstrated on examples of patterns generated by acoustic emission, turbulent phenomena, laser
and other manufacturing systems, etc. It is also explained how the system can be adapted to
characterization of various artistic styles in the fields of music, painting, and sculpturing. In the first case
the system creates a time series of musical notes, in the next one a figure, etc. The meaning of the
memorized characteristic samples of relations is explained based upon presentation and analysis of some
sculptures of the author. The main purpose of the research work on the presented system is to provide a
basis for development of intelligent manufacturing systems capable of autonomous self-organized creative
work and producing items with proper stylistic characteristics.
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Bridges between mathematics, natural sciences, architecture and art:
case of fullerenes
Eugene A. Katz1,2, *
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The discovery of C60, a third variety of carbon, in addition to the more familiar diamond and graphite
forms, has generated enormous interest in many areas of physics, chemistry and material science.
Furthermore, it turns out that C60 is only the first of an entire class of closed-cage polyhedral molecules
consisting of only carbon atoms - the fullerenes (C20, C24, C26, … C60, …C70, … C1000000-carbon
nanotubes). Concepts and terms of modern science are presented in a historical context, with main
emphasis of interdisciplinary character of fullerene science and interrelationships of various branches of
cognition and, in particular, exploration of polyhedra in mathematics and fine art. It is discussed how
Nature uses fullerene-like structures to minimize energy and matter resources in molecules and
nanoclusters, viruses and living organisms. Examples of achievement of such goals in architecture are also
presented.
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To See the Voices
Eliezer Rapoport
Music Department, Bar-Ilan University
* Corresponding author: rapopoe@netvision.net.il

Fourier published his theorem – this is science – already in 1822.
Since late 20th century, computers enable us to compute Fast Fourier Transforms (FFT)
easily in seconds – this is technology.
These developments in science and technology form the tools that enable me to analyze
art: exploration of the human voice in artistic singing and other sounds, in great detail.
In my work, Fast Fourier Transform (FFT) spectrograms are used to explore vocal tones,
to great detail, revealing many subtleties that are analyzed and interpreted. In these
studies the single, individual tone can be looked at as well as complete musical phrases.
The various forms of the evolution in time of the vocal tone, from beginning to
termination, reveal the relation to the emotions expressed in the singing and in the text.
Comparison between the singing of the same operatic aria or Lied by two or more artists
demonstrates the varieties in the artists' dramatic approach and musical interpretation.
In another type of studies, of rather uncommon musical instruments such as gongs, very
complex overtone spectra were obtained. Their theoretical computation from physical
theory, found possible for only one particular gong or Tam-tam, is generally either
difficult or impossible – hence the value of the measured values. The results were found
of great value in elucidating and understanding the acoustical characteristics of their
sounds, and the effect on people subjected to music therapy.
Examples of opera arias studied will be demonstrated in the presentation.
In the context of the theme of this conference, FFT spectrograms are actually sounds
converted to pictures, from auditory to visual form of art, and many of such pictures are,
visually, artistic and beautiful.
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Music score reading and its relation to solving a mathematical problem
Barak Tal
Music Director of the Tel-Aviv Soloists Ensemble
* Corresponding author: baraktal@yahoo.com





What is the conductor's role? How do his hand gestures influence the musicians'
performance?
What are the mental processes involved in the translation of the music score into
certain hand gestures?
How does the conductor organize the huge amount of notes in the score sheets in his
mind?

This unique lecture will deal with the aforementioned questions, and demonstrate the
similarity between analyzing a music score - consisting of thousands of notes, written for
different instruments which are simultaneously playing at various levels, in different
keys, and at different rhythmical values - and solving a mathematical problem consisting
of an organized set of codes which are to be deciphered by the conductor.
Using live music demonstrations, as well as recorded audio segments, maestro Barak Tal
analyzes the well known Mozart's "Eine Kleine Nachtmusik" Serenade in terms of the
musical phrases and the different roles played by different instruments, and shows how
the mathematical formulae appearing in the score are converted into live music through
the communication of his hand gestures to the musicians.
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An Intelligent Learning Decision Support System for Jewelry Features
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Einat Leader1 , Miri Weiss Cohen*2
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This work presents an Artificial Intelligence aesthetic-driven Decision Support System (DSS) for jewellery
design. Eysenck (94) proposed that: ―Creativity denotes a person‘s capacity to produce new or original
ideas, insights, inventions, or artistic products, which are accepted by experts as being of scientific,
aesthetic, social, or technical value.‖
Manual design of jewelry is in wide use, and requires creativity, craftsmanship, and is time consuming.
When compared to designing using Computer Aided Design (CAD) systems, CAD systems, provide the
designer with realistically rendered features which are available from various viewpoints, giving the
designer a clear understanding of the final result. Tools for options of transforming each one of the features,
are provided instantly. Our approach is to try to understand design creativity by ―mimicking‖ it, using
Artificial Intelligence (AI). Our goal is to build a Learning decision Support system which can be used to
experiment the processes of a wide range of influences on the designed jewelry feature. Each of the
resulting changes on the designs is stored, by choice of the designer, and a learning framework is
established for future work. The proposed system is to be embedded in a CAD system and is aimed to
provide the designer an ability to a more intelligent tool.
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Science of Music and Music of Science
Oved Kedem1,
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The lecture will present revealed and hidden connections between Music and Science. From Pitagoras in
Greece, through Kepler Laws and the Music of Spheres, to Hydrogen spectral lines, gentle strings of
interconnectedness tie Music with Science and vice versa.
These strings indicate that Science owes Music much more than does Music to Science.
Demonstrations such as creating sounds with an aluminum rod, hearing through light, hearing music
without ears, etc. will be used to support the above arguments.
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Symposium: Aesthetics in Industry

Artistic painting for industry
Talia Goldberg Gertman 1
1
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* Corresponding author: talia@decopaint.co.il
The goal of this presentation is to present an invention that was developed by Decopaint Ltd chief artist.
The presentation will demonstrate the strong link between art and innovation, which lead to successful
R&D project .
Decopaint Ltd, 2009 winner of "Entrepreneur of the Year" Contest is an Israeli leading company of
decorative professional painting and environmental art projects.
Over the years Decopaint have developed special artistic painting techniques in order to improve the
appearance of old buildings, industrial zones and urban environments and to achieve better quality of life.
In recent years and due to needs that emerged from the field, decopaint initiated new developments in the
chemistry field.
The invention:
MPC is a liquid, which can be applied on different materials. The use of this chemical solution serves as a
protective and isolating layer, which repels various glues and prevents adhesion of environmental
contaminators.
Usage of MPC on buildings, bridges and other public facilities will reduce maintenance costs, support
legislation and protect property value. Applying MPC will also significantly contribute to environmental
care.
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Niva Yehiav, Israel – Trend Watching & Color Forecasting Through the World of Paint
and Fuax Finishes
* Corresponding author: NivaY@tambour.co.il
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Session 4
Art and Design in Industry
Symposium "Generative Art as Science of Poetics"

Immanent codes of cities identity
Celestino Soddu
Director of Generative Design Lab, DiAP, Politecnico di Milano, Italy
* Corresponding author: Celestino.soddu@generativeart.com
Following Piero della Francesca it is possible to perform immanent codes if only we define infinite in our
vision. This process is always dynamic and can perform endless variations, as the organic world.

The

increasing process of our subsequent results, following inter-subjective visions, can identify an ideal. This
is possible only if we focus a frame of our own poetics as a starting point of view.
We can represent the unique identity of each city and of each object, only following a process identification
by designing not-linear algorithms as structure/artificial-DNA for a vision of future.
It's possible to support, design and manage the identity in progress of each city, that could be identified as
Ideal City by its inhabitants, by interpreting the immanent codes and their increasing results in endless
variations. Identities are nested one over the other, they are never in contrast one each other, and they could
be interpreted and designed as homothetic system of rules able to fit multiplicity and complexity.
The experiences in Generative Art made by the author in the last 25 years will be shown. They are focused
on the construction of Ideal Cities, artificial DNA of existing cities and on species of industrial objects and
their practical feasibility in intelligent industrial production; will be shown too the used generative
approach able to design peculiar artificial immanent codes as peculiar artificial DNA following subjectiveintersubjective poetics.
References: see www.soddu.it and www.generativeart.com
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Chirality is the property of potentially having for an object a left-form and a right-form. A pair of hands is a classical
example; a pair of oppositely spiraling horns is another one. To be labeled ―chiral‖ it is enough that one of the forms exists
in reality; a standard screw (a spiral too) is chiral and right-handed, and in most cases a left-handed counter screw (Fig. 2b)
is not produced. Spiral elements in high-rise buildings are well known, and their spirality renders them chiral as well, with
either right-handedness (following the screw-definition) as in the Mode Gakuen Spiral Towers in Nagoya, or lefthandedness as in Calatrava‘s Chicago Spire. In both cases, the opposite handedness is a realistic possibility and could have
been selected for construction. Chiral buildings are quite common, much beyond spiral high-rise buildings, and yet we are
unaware of a routine reference to the following basic question: Having designed a building which is chiral, which form
should be constructed – the left-handed or the right-handed one? That question, as we show, is of importance in particular in
the context of the relation of the chiral building to its natural and urban surroundings and environment, which, in most cases
are chiral as well. In the natural sciences the investigation of handedness effects is central and appears in many of its
branches; for example, the fact that our bodies are built from left-handed chiral amino acids and not from right handed ones,
continues to occupy the life sciences since first discovered. In architecture, which relies heavily on shape, form and
symmetry, considerations of chirality – a key structural descriptor – are practically non-existent. It is the aim of this lecture
to familiarize the audience with the language and concept of chirality, and to describe the intimate, relevant link between
chirality and architecture.
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The equality ambiguity
Enrica Colabella,
Politecnico di Milano, Italy
* Corresponding author: enrica.colabella@polimi.it
In a lucent bottle on the sea of art, Uranus shouts to the moonlight, endless.
Investigation about time in the site of the equality ambiguity. Hypothesis: time is the time of a process in
remembering /imaging. Memory is magistra ludi in this generative art process.
On the traces of the ancient Art of Memory, that is mainly a visual art, it is defined a double system
performed by memory schemes as a dynamic equality (Betti) connected to a direction in double verses. On
this direction it is individualized a first point of view, that is able, also if the first is random, to perform a
new interpretation, as an abduction act (Pierce) in a generative process. The performed fragment of
ambiguity is able to generate endless variations, by connecting the past remember to the new imaginary.
This process is similar to colores performed firstly in Micrologus by Guido D'Arezzo, using moto obliguo,
a polyphonic process from dissonance to harmony. Exempla.
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Towards a theory of space networks and space subdivision
Michael Burt
Technion, Israel Institute of Technology, Haifa, Israel
* Corresponding author: matburt@netvision.net.il
3d networks and the associated hyperbolical sponge surfaces, represent the most fundamental aspect of our
space phenomenology and as such, they seem to pose a critical aspect in all material sciences as well, on
the nano-scale of structural bio and inorganic chemistry and all the way up to the cosmological scale of
galaxies and stars and their bounding universal structure.
The nature of these networks and the associated sponge surface space partitions determine the structure of
space and the level of its order. It can be perceived as an extension of graph theory, dealing geometrically
with any plurality that may exist, of focal entities and their inter-relations in nature and in the realm of the
theoretically imaginable.
Exploration and comprehension of this phenomenology and its most conspicuous imagery forms the core of
space morphology and is a prerequisite to the systematic evolution of a space networks theory and the
formulation of a related theory of space.
The presentation is meant to explore the landscape of this spatial imagery and to discuss its topology and its
primary parameters, while reserving special attention to its ordering principles, the emerging classifications
and hierarchies and their symmetry-uniformity characteristics.
The number of already discovered ‗uniform space networks‗ is reaching to infinity. The associated 2d manifolds - space partitions, whether finite or infinite, may reach a staggering complexity and
overwhelming beauty.
A thorough and systematic exploration of these patterns and configurations, while essential for the
evolution of the networks and the structure of space theory, might also inspire material science research,
art, architecture and probably even innovative physical space structures.
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―Objectology‖ is a formal study that explores the reciprocal relationship between science and design and
examines the impact of computerized technologies on design in the contemporary world. The study uses
techniques of generative design but chooses manipulations which express values related to the evolution
and history of the products. Forms are examined within a historic, biologic, genetic and perceptual
approach. The study raises questions about the past and future of the objects and thus adds a fourth
dimension to three-dimensional shapes: the dimension of time.
The study focuses on the form, detached from its function, material and technology. This detachment leads
to an analytic approach similar to abstraction, held in scientific researches. Studies of this type disconnect
the object of research from reality in order to analyze a certain phenomenon. The use of scientific
methodology in a formal study frees the designer‘s act of ‗making‘, allowing him or her to create
unexpected forms.
In fact, computerized software allows designers to build three-dimensional forms regardless of material and
technology. This phenomenon is reflected by treating the material as a texture which can be mapped onto
any form and replaced according to the will of the designer. This option both frees and detaches the
designer from the limitations of the material and of the production technology.
The products of this study are forms which remain in the virtual world in which they were created; they are
forms which represent the object as an abstract concept. Gray forms which are similar to the display of
models in three dimensional software- raise the question of whether the software is, in itself, a new design
language. I claim that the use of computerized tools in design shows not only a technological development,
but also a new paradigm in design.

41

Fast computation of reflexion lines on surfaces
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The terminology ―high quality, or class A surfaces‖ is used to qualify bounding surfaces of high quality
products with outstanding technical and aesthetic properties. Geometrically, the feature is attributed to the
smoothness, evenness, nice geometry and aesthetic appeal of the surfaces. The most important high quality
surfaces in industry represent surfaces of cars, airplanes and ship hulls, furniture, or household appliances,
etc. Beyond the objective functional criteria, their design involves also subjective ones, related to style,
appearance and artistic aspects. Creating methods and tools that support the work of a designer, stylist, or
even an artist is a challenging task in Computer Aided Product Design.
In computerized styling and design, methods are needed to evaluate the quality of the surfaces. Using them,
designers can determine surface quality in accordance with their own aesthetic demands. Some of these
methods are suitable for visualizing the reflection status of the surfaces in different representations One of
the most sensitive indicators of surface quality is the reflection line display method. The method is well
applicable in disclosing minor errors and fine tuning the surface shape that other methods fail to achieve.
Reflection lines are created on the surface by the reflection of a set of linear light-sources. While it is
relatively easy to generate such lines when a physical model of the object is available, the computation of
the reflexion pattern is highly complicated; a complex system of nonlinear differential equations must be
solved. In addition, they must be computed and evaluated in different positions of the surface and the light
sources. In order to assist the design process by applying and evaluating reflexion lines, their fast (nearly
real time) computation is inevitable.
In the presentation fast computation of reflexion lines are addressed. Instead of solving differential
equations a numerical method is discussed to compute discrete points of reflexion lines, and an algorithm is
given to connect them. In this way continuous lines are obtained that preserve the many times complex
topology of the reflexion line structure. The whole process accommodates to parallel computations and is
suitable to implement it on modern GPU computational structures.
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Graphical symbols of three cultures in concept design of Bezalel
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Concept of New Campus for the Bezalel Academy of Arts and Design was designed by the author and
prepared by his team in 2007 for the international architectonic competition. Area of this Campus is located
in the Center of Jerusalem, the Capital City of Israel, close to the historic center of the Old Town of
Jerusalem, which area is of very important for three great cultures connected with the monotheistic
religious – the Judaism, the Christianity and the Muslim Religion. The Academy is established by the
Jewish society in the Capital City of the Israel State in the multicultural context and surrounding therefore I
have decided to enhance the graphical sings of these three main cultures in the space of the future campus.
It was obvious to me, that the form of the David Star, has to be dominated. Therefore it should be visible in
the shape of the main buildings. In the site area one could notice the form of half of a circle, which may
resemble the crescent – popular graphic form in Islamic culture. The general suggested axis for this area is
created by the direction of the main nave of the Christian church. That is why the author has put these
graphical forms (David Star, moon-crescent and cross) in the tile floor of the whole area. Buildings of the
New Campus of the Bezalel Academy have to be of modern architectonic view corresponding to the
traditional forms and colors applied in this area.
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A discussion on Frank O. Gehry and Nationale-Nederlanden
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Frank Gehry, one of the important figures in contemporary architecture constitutes the framework for this
conversation along with an overview in the architectural line, in particular his work the NationaleNederlanden, will be reviewed with initial findings based on mathematical concepts such as symmetry,
similarity, and equivalence. In general, a review of the architect‘s works from the past up to the present,
shell forms within his architectural projects elaborates in particular in the Nationale-Nederlanden building.
In an attempted examination of a building, also known as "Dancing House", questions like; Can strong and
weak elements within the symmetry of the structure being mentioned? What kind of balance is there in
connection with in its region? With which architectural period does it establish a similarity? What kind of
conclusions can be drawn when shell architecture is examined as sculptural work? And similar questions
were asked as they tried searching for an answer. Therefore, along with the place for the meeting by a nice
coincidence, the first results of this study yet not completed, are planned to be shared with listeners.
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MIC MYIDEALCITY- A Virtual Ideal Jerusalem
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M.I.C. Project examines the potentiality of cyberspace technologies and virtual worlds as social and
representational urban tools. My Ideal City commissioned by the EU involved four virtual representations
of the cities: Jerusalem, Copenhagen, Trento and Lisbon, as ideal utopias. Using Real time 3D gaming
engines these utopias are explored by participants logged in as avatars that could virtually wander, interact
and examine the ideal reflections from any computer over the world. This paper expresses our process of
realizing the complexities of our Ideal Jerusalem.
Data Analysis: at start we questioned residents through focus groups from various communities to suggest
their vision of ideal Jerusalem. The ability to view a future in this complex city was limited to a passionless
non fantastic/ no mutual future setting a very low Utopia horizon.
Contested City: We Started visioning Jerusalem as a conglomerate of semi-autonomous groups and
communities that themselves are characterized simultaneously, by contradictory processes of seclusion and
expansion. Beside the constant territorial competition, ideal, cultural and symbolic stresses are part of the
daily life. The diversities exist at any level (as stated by city‘s names Jerusalem/ Yerushalayim/ Al Kutz).
Specific Urban-scape: The Virtual model is based upon Jaffa Street from western entrance towards the old
city‘s walls. Cutting through dominant communities of Jerusalem the street is an interface of opposite
forces of friction, intersection, anxiety and probability.
Idealization Processed into an abstract creative conceptualization, the Ideal is based on 2 constrained
systems: Data analysis (resident‘s visions) and the specific urban-terrain (Jaffa).
Visualization: entering the pulsated clustered city, Jaffa Street layered by history and kaleidoscopical
facades holds 8 stations as new utopias to be explored. Each station links a geographical site to a theme of
ideal dream. The semi-utopias provide new urbanities by juxtaposing and superimposing distant parts of the
city then to be explored, realized and questioned by the virtual wanderers.
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The oldest structures built by human beings are dwellings as shelters and bridges for crossing rivers and
deep valleys. Bridges are an index of civilization, an expression of architectural art, in which strength,
utility and beauty are combined. Architects and their associated engineers integrate their respective
knowledge and experience in order to create bridges from timber, stone, masonry, ropes, iron, steel and
reinforced concrete. The representative work of Santiago Calatrava is the "City of Arts and Science" in
Valencia, Spain. This complex expresses his vision as engineer, architect and artist, as it emerged from his
studies at the Ecole des Beaux-Arts in Paris, France, at the Escuela Tecnica Superior de Arquitectura in
Valencia, Spain , as well as at the Eidgenössische Technische Hochschule (ETH), in Zurich Switzerland.
Accordingly, Calatrava believes that the engineer, the artist and the scientist are intertwined in the same
person. His main creations are numerous, fantastic bridges worldwide. We will present the suspended
Alamillo bridge in Sevilla, Spain, the partially rotating Mujer bridge in Buenos Aires, Argentina and the
suspended bridge in Jerusalem, Israel.
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Session 5
Technology – the Third Culture?
One, two, three or four cultures: A second look
Dénes Nagy
International Society for the Interdisciplinary Study of Symmetry (ISIS)
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* Corresponding author: denes.nagy@acu.edu.au
C. P. Snow‘s Two Cultures (1959) and his Second Look (1963) generated a lot of discussions on the
relationships between art and science. Snow himself emphasized that ―some of the more valuable
discussions have been taking place in languages not accessible to most English-men, such as Hungarian,
Polish and Japanese‖ (1963, p. 54). Snow‘s list should be definitely extended by works in Russian where
the phrase Physicists and Poets (Fiziki i liriki) was preferred. Indeed, the ―distance‖ between the two sides
was much less in Central and Eastern Europe. It was not unusual that someone was at ―home‖ in both art
and science, e.g., Borodin (composer and chemist), Chekhov (writer and physician), Lev Tolstoi (writer
and educator of arithmetic), Migdal (physicist and sculptor) in Russia; F. Bolyai (mathematician and
playwright), J. Bolyai (mathematician and musician), L. Németh (writer and physician) in Hungary; Ion
Barbu / Dan Barbilian (mathematician and poet) in Romania. Also some interdisciplinary groups were
established: Moscow-Tartu School of Semiotics (V. V. Ivanov, Lotman, Toporov, Uspenskii), Commission
for the Complex Study of Artistic Creation of the Russian Academy of Sciences (Meilakh), Institute
―Prometheus‖ in Kazan‘ (Galeev). Comprehensive books on symmetry in art and science were written by
scholars in Russia (Vul‘f, 1908; Shubnikov, 1940; Shafranovskii, 1968; Shubnikov and Koptsik, 1972),
Poland (Jaśkowski, 1952), Romania (Roman, 1963), Bulgaria (Sheikov, 1977), Hungary (Hargittai, 1983),
Serbia (Jablan, 1984), and also in Israel (Rosen, 1975). The book by the Israeli philosopher Avital is a
masterpiece of discussing art versus non-art (2003; Chinese transl., 2009). In the Far East, the Yin-Yang
concept represents the unity of two opposite sides, which can be extended to art and science. The Japanese
Society for Science on Form (Katachi no kagaku kai) was established by scientists and artists. At the
opening of the first ISIS congress Symmetry: Art and Science (1989), I suggested a new terminology,
instead of ―two cultures‖: I insisted that we have just ―one culture‖, but it is ―split culture‖ (borrowing the
term from brain research), and it is essential that the two hemispheres of our culture – art and science –
should be linked as the corpus callosum does in the case of human brain. On the other hand, there is an
opposite possibility, too: not to reduce, but to extend the number of cultures. Thus, the importance of
technology in our age makes possible to speak about a ―third culture‖. One may also argue that art (creative
arts) and arts (the humanities) are also different, and we have a ―fourth culture‖, as well. There is even an
interesting analogy: both artists and engineers may need workshops – here the same expression is used in
both cases. However, I still believe that from methodological and educational point of view it is better to
emphasize the unity of culture and to speak about just one culture, with two hemispheres and two further
major fields at each side:
- art (creative arts) and arts (the humanities) are linked by art history, theory of art, aesthetics, etc.
- science and technology (engineering) are linked by applied science (engineering science).
Bridging the two sides is a more difficult task, although it is relevant in an age of overspecialization, where
we face various complex problems. The triennial art-science congresses and exhibitions of ISIS use the
concept of symmetry – in a broad sense, together with proportion, harmony, balance, rhythm, invariance,
etc. – that may bridge the two sides or the four fields: (1) Budapest, 1989; (2) Hiroshima, 1992; (3)
Washington, D.C., 1995; (4) Haifa, 1998; (5) Sydney, 2001; (6) Tihany at lake Balaton, 2004; (7) Buenos
Aires, 2007; (8) Artists‘ City Gmünd, near Salzburg, 2010; (9) planned in the Greek island of Crete, 2013.
These events always generated some interesting novelty, which were not planned: from the solution of the
Kepler problem in geometry to the breaking of ―Leonardo‘s code‖ in the case of his Vitruvian man. There
are good pieces of evidence that the conferences where the representatives of the two hemispheres (or the
four fields) of culture are coming together have a growing importance. We should continue…
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Where does the form come from?
Iris Aravot
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The paper proposes a concise overview of the relationship art-technology-science in architecture.
It consists of three argumentations, illustrated by examples from historical and contemporary
architecture, both built and non-built.
Firstly, it suggests that architecture as a social art has always been immersed in its technological
context. Since antiquity Its aesthetic (artistic) surplus has been related to perfect mastery of
technology, and often achieved through playful challenging of the limits of technology.
Significantly: the creative making was related to form and evolved in the architect's imagination:
The archi-tecton was precisely the one who was able to imagine and manage the many partial
elements into the complex form of the architectural artifact.
Secondly, the paper will describe how the quest for a rationalized knowledge changed the
relationship between technological , artistic and scientific counterparts of architectural making.
Until Modernity there was much "knowing how" , in Ryle's terminology, some of it secret, but
no "knowing that", no science in the sense of abstracted quantified principles. When aspect of
architecture were associated with scientific formulations (e.g. in statics, mechanics, strength of
materials) - separate fields emerged: the engineerings.
Thirdly, recent technological developments in computation and fabrication will be presented.
They will be connected to the idea of parametric design, that affects a most profound aspect of the
architect's artistic. In parametric design form is the rational result of factors that define and
determine the architectural artifact , hence an alternative to the function of artistic imagination.
The paper will attempt at interpreting this radical change as a variation on traditional making,
and discuss the claim that the imagined architecture - i.e. the core of the aesthetic making, has
always been schematic and partial , and relied on elaborate know-how (i.e. technology).
It will then visit precisely the contemporary equivalent of the traditional technological stratum ,
and delineate the question of form making in this new framework of conception and production.
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Biomimicry: a bridge between science and technology
Daphne Haim-Langford 1, 2
1
2

Chairwoman and Co-founder of the Israeli Biomimicry Organization, Zichron Ya'acov, Israel.
Lecturer at the Interdisciplinary Center (IDC), Herzlia, Israel.

* Corresponding author: daphne@biomimicry.org.il
Biomimicry is a multi-discipline that promotes learning and emulating nature's forms, processes and
ecosystems to create more sustainable human technologies and design. The meaning of the word
Biomimicry is ―imitating life‖ (Bio=life; mimic=imitate). Biomimicry is the science of emulating nature's
best biological ideas to solve human problems.
Biomimicry is the next revolution in sustainable technology developments, and is the bridge between
science and technology. Biomimicry enables the development of sustainable products, processes, and
systems inspired by the genius of nature.
In the art of nature, that come to fruition in fantastic structures like the termite nest, the overwhelming
colors of the morpho butterfly, and the sophisticated models of the gecko foots - the form always supports'
a function. In nature, the form and function are united and the result is nature as we now her - magnificent.
Today, the forms in nature are a source of inspiration to artist on one hand, and the functions of these forms
are the source of inspiration to engineers on the other hand. We see more and more innovations inspired by
nature in discipline such as architecture, medical devices, robotic, energy, transportation, communication
and more. The use of biomimicry methodology in research and development, encourage developers to look
at nature's art as a source of inspiration to develop the form and function together, and not to solve the
function challenge first followed by the design of the form by a separate team.
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About the interaction between Art and Science, Cheng-Dau Lee, Nobel laureate in Physics said:
―Science and Art are not separated from each other. They assist us in observing nature. With the help of
Science we can discover the routines (laws) of nature; through Art we can describe the emotions of nature.‖
In this lecture a new approach the author has developed will be presented by which scientific laws
are demonstrated by artworks of different artists. This makes science more understandable and perceptible.
The interaction between Art & Science is demonstrated here by facial combination of Albert Einstein
(1897-1955), the greatest theoretical physicist of all times, Mona Lisa, the most famous painting in the
history of Art, and Leonardo Da Vinci (1459-1519) who painted Mona Lisa, the first to utilize the close
interrelationship between Art and Science.
The following subjects will be demonstrated by artworks: Archimedes Law, Newton‘s Laws,
Einstein‘s special relativity, Thermodynamic Laws well as a few of Murphy‘s Laws. And finally Mona
Lisa‘s Gaze rule will be presented that educates people how to look at pictures.
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Photography from the Ancient Greeks to the digital Bayer process
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The paper outlines the progress of photography throughout the centuries. It outlines some of the processes
used in forming an image either on a screen or other materials.
The biographies of some of the leading figures in the various changes in the photographic process are
studied, as related to their influence on those changes.
Reference will be made to photography in the context of the Middle East.
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Plants accompany human life throughout all history of civilization: food, clothes, medicines, forage for
animals and building materials. Although plants give aesthetic pleasure, keep balance between person and
nature. Not only plants influence people, but also people change plants. Development of science, new
techniques and technologies of cultivation, processing and use of plants change human culture, its life style.
Each level of technologies corresponds to relevant communication type of duet ―plant and person‖. Most
powerful communication is present by one of the most ancient agricultural crops - the flax.
This plant was used in Ancient Egypt, Ancient Greece, in the Roman Empire as raw material for making
clothes. Flax has good antibacterial quality. Pharaohs have been wrapped in linen fabrics. The well-known
Turin shroud was also made of a linen fabric. Pictures of great artists of the Renaissance were written on
the linen canvases impregnated with linen oil. Linen oil was also used in icon lamps; flax waste was a good
fuel material to heat rooms. Short flax fiber served as warm and sound-proof filler in building. Linen sails
opened the world and made real great geographical discoveries.
Till the middle of last century flax was the most demanded material. However introduction of synthetic
fabrics has moved flax on the second plan. Now ecological situation is becoming worse every year which
draws attention to flax again.
In conditions of global warming many agricultural crops suffer from drought. Agricultural science created
grades of flax which are steady against adverse factors of environment. Modern agro technologies of flax
cultivation and technology of its processing have given new properties and possibilities. Flax is applied for
manufacturing of non-polluting building materials, linen wall-paper, fabrics, clothes, technical products; oil
of seeds goes for animal forage or natural drying oils and oil paints; flax seeds are used in a dietary food.
Now flax is cultivated all over the world, uniting scientists, selectors, engineers, artists of different
countries. Flax is a plant of the world and peace, reflects interests of all mankind, unites cultures, promotes
ecologization of life and provides new opportunities of development worldwide.
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Clusters in Data Mining and Communications: An Aesthetic
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We use clustering in courses of Data Mining, Algorithms in Computer Networks, and in many
final projects done by our students. The obtained clusters depend on the intrinsic nature of the
data, which may be as different as genomes, published texts, internet sites, wireless sensor
networks, etc. It is also the result of the clustering method used in the cluster analysis or the
cluster grouping. Some of the methods require an a priori decision about the number of clusters
the data should be divided in. The stability of the obtained constructs is also a factor to be taken
in consideration. Various symmetric or asymmetric metrics may be used, influencing accordingly
the results. The obtained clusters may be represented easily as a 2-dimensional projection on a
plane, using colors to emphasize their properties. These illustrations have a certain esthetic value,
and may be analyzed as such. The presentation contains descriptions of such clusters, used at the
Software Engineering Department, both in teaching and research. Their aesthetic analysis
follows, using tools taken from the domain of visual art perception.
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Demonstrating the Pure-Data Real-Time Audio Control Environment
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Abstract – Pure-data (Pd) is a visual programming environment developed for the real-time control of audio
and graphics and the creation of interactive computer music. Pd was originally developed at UCSD by Prof.
Miller Puckette, and has been developing for over ten years as an open-source, multiple programmer
application.
A Pd program, or 'patch', consists of four basic types of on-screen 'boxes': Atoms contain a number which
can be modified in real-time. Messages contain multiple atoms and provide instructions to objects. Objects
include standard mathematical and logical functions as well as specialized music signal processing
functions. Comments can also be placed on the 'patch' to provide explanations.
In this demonstration, a tutorial will be presented, emphasizing the scientific side of musical composition –
controlling amplitude and frequency, and using functions such as filters and modulation to create music.
MIDI (musical instrument digital interface) will be discussed as the main protocol for programming music.
Finally, a Pd patch will be presented for the control of spatial audio in an interactive musical environment.
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Astrophotography is a field that deals with documenting celestial objects. Its history goes parallel with the
history of ordinary photography since the middle of the nineteen century.
Many professional photographers consider astrophotography as the tougher and most demanding field in
photography. However with the hardness come the value and the same photographers will say that
astrophotography is the diamond on the crown. The resulting images have considerable aesthetic value.
Astrophotography use the best optics money can buy the most precision mechanics and the top-notch
electronics available. These modern technologies make it as a first class tool in Astronomy and Physics
scientific research. A lot of the 20th century discoveries in these field of science were done using
Astrophotography.
Can we treat this highly technical field also as an art?
What turn a scientific image into an artistic photograph with high aesthetic value?
How much of the photographer mind is put into the image and how does it turn it into a piece of art?
These questions will be answered followed by the best astrophotography images done by Israeli
photographers.
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"Hands free" - Controlling an audiovisual performance through body
movements in space
David Gordon
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This presentation will introduce different user interfaces that are used to control and manipulate audio and
video data through body movements in space. The hardware that is used in the above user interfaces,
includes the theremin and the Wii remote controller. The software that is used to process and convert the
different types of data, is MaxMSP. The presentation will begin with a review of these basic components
within the limits of their traditional use. Later on, it will introduce some unique and custom applications
such as the following:
1) The "Terebel" (an acronym of theremin and the Hebrew word "Nevel", which means harp) - An
interface that allows it's user to play an imaginary harp that functions as a MIDI controller.
2) The "Magic flute" - The use of the Wii nunchuk's circuit board to control and manipulate data
through gesture recognition.
3) Playing the Wii remote - Different possibilities for live and interactive audiovisual performances,
played on the Wii remote controller.
The presentation will include live musical and visual demonstrations.
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Session 6
Symposium on Arts and the Brain
The importance of music in the lives of individuals with Rett syndrome
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Rett syndrome is a genetic disorder affecting mainly females. Music has been found as a motivating
medium for individuals with Rett syndrome (RS) and was recommended by Andreas Rett as a form of
support when working with them. Music therapy evokes positive responses in girls and adults with RS. It
promotes and motivates their desire to interact and communicate with their surroundings as well as
develops their cognitive, affective, sensori-motor and physical skills. Since most individuals with RS do not
have verbal communication, music can function as a mean for self expression and as a form of
communication with their surrounding.
The presentation will describe four areas where music is relevant for the enjoyment, cooperation, function
and learning for this group of clients.
- Evaluation – the presentation will address the value of music and music therapy as a central part of the
Israeli RS evaluation/support team.
- Communication & learning – the presentation will describe the importance of music therapy as a
motivating factor that enhances communication and promotes learning process in individuals with RS.
- Physical therapy – the presentation will describe the importance of music in achieving cooperation and
enjoyment in individuals with RS despite their obvious dislike of movement by an external facilitator (A
physical therapist)
- Dual-therapeutic intervention - the presentation will describe a dual intervention approach (Music and
physical therapy) with individuals with RS, which was initiated as a result of the complexity and
challenging features of this disorder.
The presentation is an amalgamation of existing literature on music and music therapy for individuals with
RS, shared with over 20 years of clinical experience of both presenters with this population.
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We are proposing a novel theoretical approach for mathematical modeling of living and thinking
systems, brain cognitive functions, such as creativity, based on neuronal networks biochemical
reactions discrete chaotic dynamics (CRDCD) [1].
We are speculating that emerged discrete time & space distributions of the neuronal networks
states (2-3D patterns) are responsible for the brain‘s creativity as well as for any other brain
cognitive functions. For example, before artist starting to paint, the ―image‖ should appear in the
specific part of the brain in a form of the distributed chemicals or ―activated neurons‖ within the
neuronal networks.
Based on the obtained results we will demonstrate that the CRDCD theory and resulted
mathematical models could be used for simulation of neural networks dynamics and brain
creativity in a form of emerged artistic patterns, ornaments and mandalas [2].
Possible applications of the presented theoretical approach: put more light on the origin of the
brain cognition and creativity, development of a new generation of artificial neural networks and
―artificial brain‖ systems, mathematical imaging, neurofeedback systems used EEG based visual
stimuli in a form of mandalas [3].
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Auditory, Visual and Spatial Aesthetic and Artistic Training
Facilitates Brain Plasticity: The Arts as a Vehicle for Rehabilitation
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Exposure to musical training in childhood has been studied extensively as models of neuroplasticity.
The long-term training and continued practice of complex bi-manual motor sequences are highly associated
with changes in brain structure and cortical motor maps compared with individuals without such training.
We know that the anterior corpus callosum, with fibers connecting frontal motor regions and pre-frontal
areas coordinating bimanual activity is larger in musicians who started training prior to age seven than in
either controls. Additionally, auditory experiences during early postnatal development shape the functional
neurology of auditory cortical representation resulting in increased functional areas of the auditory cortex.
The developing brain is far more plastic than the adult brain explaining the results that we see in
recovery of function after brain damage in childhood, neuronal connections are being continuously
remodeled by experience, enrichment, and by performance on specific and complex movements during
motor and cognitive learning. New skill acquisition, present to a much greater degree in childhood is
highly associated with structural changes in the intracortical and subcortical networks in motor skill
training.
Maguire and colleagues provide clear examples of structural plasticity in normal adult human brains
furthermore supporting the nature of recovery mechanisms after brain damage. They examined the right
posterior hippocampi of London Taxi drivers after a two year training period in the spatial localization of
the streets of Greater London. They found significant differences, against controls, of greater gray matter
volume in the right posterior hippocampus, clearly indicating differences due to training rather than to
genetics.
The relationship between music, visual, and spatial training on brain organization and plasticity will be
discussed with applications for technology solutions to the rehabilitation of the brain impaired.
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Hemispheric Specific Music as a Potential Treatment Modality for Functional
Disconnection in Neurobehavioral Disorders
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ADHD, Autism and other neurobehavioral disorders continue to increase at an alarming rate. New research
has led not only to a better understanding of what is happening in the brain in these conditions that has
opened the door to various new non-pharmaceutical treatment modalities. It appears that these disorders
seem to be related to a single foundational problem of functional connectivity and synchronization between
large cortical networks. This desynchronization and subsequent underconnectivity lead to a functional
imbalance impeding communication between brain regions. This functional imbalance seems most
pronounced between the two hemispheres of the brain.
Various combinations of visual, auditory, somatosensory, cognitive, immune, endocrine, behavioral,
emotional, and autonomic imbalances have all been well documented. It has also been shown that there is
not so much a processing deficit but rather a processing imbalance. For instance children with autism in
both auditory and visual modalities have been shown to have enhanced local processing along with
diminished global processing. We think that the best approach to treatment also needs to involve multiple
modalities. The goal of this type of treatment must be hemisphere-specific to restore functional balance and
temporal coherence between large cortical networks.
Music has been shown to have a positive effect on these disorders but all music is a combination of right
and left hemisphere activation. There are hemisphere specific auditory features of music and sound that
have been well documented, however no one to our knowledge has combined all of these features into
hemisphere specific music. We propose that Hemisphere specific music as part of a multimodal treatment
approach may be the best approach to restoring temporal coherence in children with neurobehavioral
disorders who also have documented auditory processing imbalances.
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Cezanne and the Mount Sainte-Victoire: A Neuroesthetic Approach
Jean-Paul Courchia1*, Guigui Sarah 2, Benjamin Courchia 2, Maud Righini1, Gabriel
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44 paintings and 43 watercolors of the Mount Sainte Victoire. Why such an obsession? Cezanne paints this
subject, simplifying his work to the edge of abstraction and unknowingly, ―dialogues‖ with the observer‘s
brain. Using measurements of eye movements (Métrovision), we will explain the "color sensation" so dear
to Cezanne, and through the specificity of brain cells to the orientation of lines we possibly approach the
explanation of the painter‘s pictorial transformation. Cézanne died in 1906 after making one last attempt at
capturing the beauty of the Sainte-Victoire (SV). 4 works are studied: La tranchée, La Montagne SV au
Grand pin, La Montagne SV, and La Montagne SV from the Lauves. The SV has a geographical, emotional,
educational, and symbolic value and becomes the cubism‘s laboratory: «treat nature as if it were composed
of basic shapes such as cylinders, spheres, and cones.» Visual strategy through these 4 works of art shows a
glance seeking an anchor. Lost in the latest painting, only shapes and colors stimulate the eyes. Cezanne the
father of modern art turns into an impressionist, and in 1879 becomes himself through 4 characteristics:
Losing the visitor‘s eyes, losing the drawing, mixing the colors and develops a taste for the unfinished. "His
vision is more focused on his brain than his eyes.‖ Cézanne‘s hatched lines, in opposition to pointillism,
stimulate brain cells (Hubel, Wiesel). A true deconstruction is performed for the brain, sensitive to edges,
angles, contrast or borders. The visitor‘s brain then completes the painter‘s work. Cezanne is interested in
the first visual step, when the image is decomposed, before our brain creates reality. Similarly to the
―neuronal recycling‖ (S. Dehaene) regarding letters, Cézanne‘s paintings, are reduced to basic shapes, that
our brain ―loves‖. Many modern painters will there after take some of Cezanne‘s attributes, becoming true
heirs of the painter.
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Scale Meters and At-ten-tion: Comprehending Phenomena Spanning
Multiple Orders of Magnitude
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In 1977, Charles and Ray Eames released a short film called ―Powers of Ten,‖ based on the 1957 book by
Kees Boeke. It rendered scenes of varying distance, ordered by discrete multiples of ten, zooming out from
a view of actors on a picnic blanket to the limits of the observable universe and then back in to the
molecules in a picnicker's hand. A viewer experiences the orders of magnitude (OM) in linear order, one
magnitude following the next, one meter followed by ten meters, and so on. The film inspired many
imitators, including similar ―zoomed‖ surveys of the passage of time, financial data, and more. I argue the
works are created to enable viewers to assimilate huge amounts of scientifically measured and/or derived
data in order to enable said viewers to act in these telescoped and magnified scales (eg. spelling IBM in
atoms and building the Three Gorges Dam). However, the presentation style falsely implies that acts of
measurement are consistent across such vast spans, and that our human sensorium can operate accordingly.
A ―scale meter‖ is proposed that preserves the intention of these presentations while making explicit the
―Middle World‖ (Richard Dawkins‘ term) at which our conventional sensory interpretations operate. The
scale is rendered in a circle, uniting the extreme micro- and macro- data in one unified horizon, since both
similarly lay beyond our instrumentally-enhanced reach. The result resembles Sheldon Glashow‘s cosmic
Uroboros, pointing to a Grand Unified Theory. The ―scale meter‖ is rendered over various data sets and
shown to be an aid to problem solving; sample applications include financial risk management (a problem
spanning twelve OM) and global warming (a problem spanning twenty OM, from molecules to the
Earth/Sun system).
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Acclair’s Art Valuation Service: A Critical Exploration of
Neuro-metric Technologies and the Human Experience

Eyal Fried
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Acclair is an independent art/research body exploring the field of Augmented Cognition in everyday
situations through the design and implementation of ―Near-Future‖ services and ―Neuro-Environments‖. It
was started in 2004 as a conceptual project exploring the notion of ―brain fingerprinting‖ in the airport
security context. Acclair combines cognitive neuroscience research with cutting-edge consumer
technologies and interaction design, while offering a critical look at contemporary everyday life, and
suggesting practical, feasible potentiality. As a way of both scientific investigation and interactive
exhibition, Acclair has developed a unique tangible experience (the Art Valuation Service – AVS) that
explores the implicit cognitive activity of people as they engage with art, while moving and behaving in an
uncontrolled environment. The AVS introduces a logical system that creates real, tangible value for
participants‘ brain output, and makes scientific, financial and technological sense. In this implementation,
implemented most recently in November 2010 during the STRP Festival in Eindhoven, multiple wearable,
EEG-based, consumer-market, brain-computer devices were worn by visitors recording their reactions as
they were roaming the festival space and experiencing a series of tagged artworks. It has offered visitors a
fascinating experience, but more importantly, a rare view at the output of their own brains and immediate
rewards corresponding with the quality of this output. Data from visitors was stored in the ―neuro-cloud‖
for further analysis, visualization and valuation. Interpretation of data is based on the Neurocapital™
methodology. In its essence, the Neurocapital model attributes market value to brain output. It is in effect a
bio-currency that each person owns intrinsically by living and interacting with the world.
Acclair believes that this biometric currency will become increasingly valuable in the relationship among
and between individuals and institutional entities. All information, visuals and videos can be found at
www.acclair .co.uk
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A journey through the depth of Leonardo da Vinci's soul
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Leonardo da-Vinci, considered as the father of science, technology and modern research, was revered in his
lifetime already as one of the greatest Italian Renaissance artists. His works were gifted with outstanding
human intellect, creativity and innovation, rising beyond aesthetic values, psychological meanings, bearing
his soul and essence tangibly. His works were considered in his eyes as a spiritual process expressing his
inner world, drawing from the depths of his soul to the creation of material lust. By framing various
methods and practices, this work will focus on the seam between the psychology field and the artwork of
da-Vinci.
Da-Vinci expressed his clear determination in his writings, explaining that the painting must rely on
the base of scientific research. When painting rocks, he was careful to draw them geologically accurate and
when painting plants, he put his emphasize on describing them correctly both in seasonal and botanical
terms. Therefore insisting the creative process will be an ongoing mental one, reflecting and expressing his
inner world.
Psychoanalytic Studies in the man's life showed a contradictory figure. On the one hand he
showed human compassion to the sufferings of people and animals alike, thus leading a vegetarian life. He
strongly opposed the war he called 'mad brute', yet offered his services as a military engineer designing
various weapons of destruction. He was a man of the world and at the same time, a loner who kept his
scientific work in private, as well as his thoughts and feelings. Freud, for example, analyzed da-Vinci's
personality in psychoanalytic tools in an attempt to understand his inner world through his childhood
memories. While examining this and more approaches and practices, this work will try to understand the
mutual influences between the psychoanalysis and the works of da-Vinci.
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Rational Muses: New Approach to Science and Art
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From the beginning of civilization until nowadays perception of art and science, their interference and
significance have been changing greatly. In the 20th century most branches of science tended to specialize
and divide each field of knowledge into separate areas. However, an inverse process had started by the end
of the millennium. Interdisciplinary areas appeared at the intersections of a variety of science branches,
displaying usual fields of knowledge from new aspects.
Following these trends, I would like to discover points of contact between art and science, and to envisage
ways of their further interaction.
Art and science distanced from each other within the scientific and technological progress. Although
aesthetic aspect can be found in any exact science, it is usually left out.
Scientific developments (more stable colors, new alloys, and modern technologies) are widely used for
creating pieces of art, widening the range of techniques. Art, however, can use science not only in a
utilitarian way – science can provide inspiration for creativity. Similarly, art can help science to be
expressed metaphorically.
Education plays a significant role in the new approach, which synthesizes art and science. Aspects of
aesthetics and creativity are hardly ever touched upon in teaching exact sciences. An attempt of considering
any scientific discipline in the light of art can be potentially useful for both, teachers and students.
A possibility to reveal aesthetics of some teaching aspects allows us to appeal to the subject of beauty,
make teaching process emotional and link scientific theory with individual feelings, which is highly
beneficial for the studies. Researching historic and aesthetic aspects of scientific theory connects theoretic
part of the subject with its application, and develops systematic thinking and profound view of the world
Throughout history art and science have been combined into philosophic and practical bonds, and it seems
interesting to reconsider a similar approach on the modern level.
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Artistic Writing as a Counter-Balance to Scientific Writing in The Age
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As a graduate of both a Scientific education program (Cognitive Science at The Hebrew University) and an
Artistic education program (Royal Academy of Art In The Netherlands) I have came to doubt the semantics
and lexicon being used in both of these domains. As a consequence I started to develop my own manner of
writing which would try to encompass both of these, almost distinct languages, into one lingua franca, a
kind of bridge language that attempts to bridge the different paradigms of thought – the artistic one with the
scientific one via the apparatus of writing that deals with shifts in modern technology and industry.
For the presentation of my talk I will write a private diary in the weeks leading up to the conference , which
I will read live in the conference, taking the theme of the extra-subjective point of view of the writer/artist
and his or her writings, in relation to a world in which the dominant point of view is a scientific one.
In such manner the text I will deliver will be in fact a kind of performance (art) in which I am the leading
author and actor.
The writer persona I will present attempts to bridge the cultures of Art, Science and Technology. In my
view the (artistic) writer tries to grasp reality much in the same way a scientist tries to grasp the observable
world and the life events that constitute them. The tension between observing and writing, exploring and
articulating, existing and comprehending will be further explored in my presentation.
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Additional Lectures
Stories about the Nation and the State of Israel in View of Currency,
Coins, Stamps and Songs
Chezi Poznanski
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• The lectures are divided into 3 main areas:
• 1) "Magic of Money " - Stories of the Land of Israel in "mirror" of our banknotes.
• 2) "Every song - exactly!" - Stories of the Land of Israel through the songs and stamps.
• 3) "Every song - stamp" - Stories of Israel through the Israeli stamps.

Lectures are presented in a unique and funny way fascinating and exciting followed by slides and audio
effects.
The lectures were presented to various organizations - government institutions, retirees associations, banks,
women's organizations and clubs, high-tech factories, education system, engineering organizations,
academics and more ...
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Astronomical documenting in Classic Art
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From early times until these days famous painters from the renaissance era used painting to record and tell
about astronomical events.
 What is the big star with the tail appearing in Giotto‘s painting ―Adoration of the Magi‖?
 Why did Pietro Lorenzetti Paint the Crescent Moon in his ―Last Supper‖ painting?
 How accurate are Vincent Van-Goch sky paintings?
 Is there any value to astronomical painting today?
These questions and others will be answered in a lecture followed with examples from the history of art and
today.
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