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Complexity Art: A Pattern of Transdisciplinary Emergent Properties 
Coordinator: Myriam Solar 

   
 
Overview 
 
In the search for a strategic alliance between art, science, technology and 
nature are facing a new domain of research and contemporary practice in which 
art ceases to exist as a copy of nature or inspiration of scientific principles to 
work as does the natural organic world. Since this essential principle that seeks 
to build structures for dynamic interaction and collaborative systems, the art of 
complexity can become an important field of transdisciplinary research, able to 
bridge between disciplines that explore the frontiers of knowledge, which 
together with a re-conceptualization of the artistic discipline itself push their 
limits in the direction of objects and common problems. This perspective raises 
an historic opportunity to build foundations and develop a partnership based on 
a new conception of the research in which disciplines can work in broader 
contexts with models and methods that transcend them in front of open worlds 
of emerging fields. 
In this challenge, and in response to the call of SEAD in its interest to know the 
lessons learned from the prehistory of the pioneers in working with science, it is 
pertinent to sketch work pioneer of the Author by her findings, innovations, 
aesthetic creations and potential applications in fields of technology, of 
knowledge, aesthetics and culture. 
The paper includes, therefore, a brief introduction to her creative practice 
focused on the systemic nature of art in interaction with basic sciences, 
emerging fields and technologies; at the same time which underlines their role 
at work with the culture of research, the education of society, science and 
technologies. This framework proposes a model of art of the complexity of 
emergent properties built on the basis of the interaction at the frontiers of 
knowledge, which implies a reformulation of the art, its foundations and 
methodology. The proposal brings with it a new thought capable of identifying 
problems and support mechanisms that allow to give a step forward for 
achieving results. In this regard, advances the idea of a common space for 
emerging areas between disciplines and is set a provisional table of them 
around which artists and scientists could develop clouds of joint creativity and 
find the necessary sources of inspiration for subsequent programmes. At this 
point, and given that current developments are scattered, are little known and 
emerging, the Author suggests a set of actions aimed at global strategies that 
woul have that taken into account in the elaboration and implementation of 
specific programmes which would allow in successive phases promote a fruitful 
transdisciplinary collaborative work with sciences and technologies. 
 

 
 
 
The art of complexity, creativity and research 
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The art of complexity works away from the balance - just making it the nature 
and the universe - through dynamic processes of complex interaction including 
probabilistic and irreversible changes in time. Its creations are organisms to a 
new level of complexity that contain systemic creativity or ability to combine 
elements that will grow and develop in an environment open to its own 
evolution. 
In this way, the art of complexity can provide to art, that this has not so far as I 
know: an own experimental practice on a complex, multiple, material object 
which are derived from theoretical concepts own and shared with the disciplines 
of interaction; what it must allow systematizing the object and find areas of 
common interest for transdisciplinary collaboration with sciences and 
technologies. 
With the advance of time, both art and thinking about the investigation have 
been changing towards new ways of conceptualizing and opportunities which, 
however, in the early days, was clearly unfeasible due to the weight of tradition 
that ran by opposing paths, the cultural gap and knowledge existing within the 
discipline itself and outside it. 
I shall discuss, therefore, first-person on research in the complexity art - 
because it is my own field of work - dealt with solo and experimentally. Towards 
1987, when I started without known theoretical references, neither staff nor 
supporting institution I discovered an unknown world for art expanded towards 
other fields linked to science and technology. The road was replete with 
difficulties and problems by what the task made me somewhat chaotic and 
painful to not having a transdisciplinary frame provide me explorations and will 
help me to understand what was happening in my study-laboratory. It can be 
said that the initial findings I were placing in a corpus of large-scale further than 
the search for beauty in art, which led me to try to develop a program of 
systematization of the sources linked to fluids, the element water, technological 
devices, natural and not human languages, geology and their potential 
applications. 
For a long period of time I documented experimental sources and identified the 
emerging fields of character transdisciplinary with which the complexity art 
appeared to be related. The materiality of artistic representations and 
experimental sources of dynamic nature that I had discovered had no known 
history. Da Vinci was the only prior precedent on fluid I could find relating to my 
main subject: water, and although their findings had little to do with mine, 
however, I served as a guide and above all gave me the confidence to know 
that was on the right track. Then I found to Perrin, Mandelbroth, Prigogine and 
many others who helped me to investigate further, while I was learning from 
their disciplines and enlarged my own thinking and universe of research into all 
possible scientific fields that the sources seemed to have relationship. I 
compared their descriptions and observations with my own findings and 
constructed a theoretical scaffolding linked to fractal geometry (1), the strange 
chemistry of water, artificial intelligence, biology, quantum physics (2), geology 
and animal studies. 
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            Figure 1                                          Figure 2 

             
1.Green Dragoon, natural fractal created by self-similarity, aggregation and percolatión 

on the water, Zolar© Science & Math-Next Big Idea, NM(2011) and 2.Multiple Structure 
and Networks, natural and digital fractal, Zolar©.      
 

                 Figure 3                                              Figure 4 

         
 3.Strange Attractor, natural fractal object in movement result of the 
simultaneous order and the chaos on the water, Zolar©, Science & Math-Next 
Big Idea, NM(2011) and 4. Supramolecular Pavilion, DVD collection of 
superstructures of molecular nature, self-assembly and clusters, sets of double 
interaction with fixation,entropy, cooperative effects, construction of parallel 
blocks, species or structures fixed with bond, rings or cycles of oval geometry 
corresponding to biological systems and great superstructures with host and 
guests, Zolar©, Chemical Reactions, Central Booking Gallery, N.Y.(2010). 
 
 
In these first fifteen years of working with emerging fields I realized finally that I 
was in front of a new domain in the field of the Sciences of complexity; the Art of 
Complexity and the Aesthetics of Complexity, so I called it in 2000 (3), 
consisting of conceiving a new physical reality: of the organic form from 
dynamical systems in art and its potential future. 
The challenge and fascination that came to exert on me that reality led me to 
discover something that is shown in figures 1 – 4 like self-organization 
processes, the formation of structures and networks, principles of form design 
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and project of organism, autonomous universes of natural and artificial 
organisms in open systems, general dynamics of natural structures in living 
systems and primary organizations, the geometric essence of physical and 
chemical chaos, colour, volume and organic form, the morphological elements 
of natural fractal language, Natural Fractals in art (4) and cellular systems, the 
4th dimension in the complexity art, multiple geometries, quantum States, the 
intelligence of the complex dynamics and its potential application to 
technological devices. 
From these major challenges I went to the aesthetics of complexity and 
biodiversity where my concern focused on the development of techniques able 
to present each new artistic category founded by me and each artwork 
containing such complex objects without that the viewer would be disturbed by 
their scientific or technological nature. 
This explosion of knowledge led me, finally, to conceive of various possible 
scenarios where show the aesthetics-scientific findings  which would hurl its 
potential research in education, in the new languages of the literature of a third 
culture (5), the new aesthetics of biodiversity and complexity art. This was how I 
conceived in the field of contemporary art, the creation and implementation of 
the international curatorial programme Complex Projects composed of a 
transdisciplinary avant-garde art space focused on the complex intersections of 
complexity art, an international discussion table in which connected 
transdisciplinary concepts and realities seeking to create a state of favourable 
opinion on new developments, articles about aspects of my research in art 
magazines and the web-Museum Biofractal e-Museum on this discipline. The 
latter, a project in stand-by, advanced for the time and the place, had to 
necessarily failing against the existing gap and lack of support. Open to the 
scientific community, the project was conceived as a global, artistic-scientific 
and educational webMuseum to learn how to build and investigate, driving the 
thinking of creativity of the natural world, the Arts, Sciences and Technologies. 

 
Complexity Art: transdisciplinary Pattern and emerging areas 
 
In the first decades of the new century, the precarious situation in collaborative 
research, orphanhood of scientific artists, the gap and lagoons on discipline - as 
in latitude you are - it have not changed radically, despite the resources 
available and to the progress of knowledge in the transdisciplinary direction. 
This state of affairs brings with it a scientific artistic stagnation that affects the 
attempt to bypass a transdisciplinary collaboration, while actions by changing 
things continue being matter isolated without recognition or support of the 
scientific and cultural community, which delays or hinders any progress that 
should be undertaken from a new creative practice. 
At this point it seems clear that transdisciplinary dialogue requires previous 
steps by the actors involved, who have noted the key aspects that lead to 
rethinking of new scenarios, opportunities and approaches towards potential 
future of exchange between disciplines. 
In what art refers, these steps should correspond to a reconceptualization of the 
artistic discipline itself, its rationale and methodology where arises the new 
nature of the art object, develop a theoretical body capable of realizing the 
reality of the new languages, revise its procedures and multidisciplinary 
approach is changed to the transdisciplinary. 
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It would be a real aesthetic and epistemological turn in the conception of the 
arts that cease to be static to become dynamic and complex in a universe of 
processes, organisms, interactions, multiple, mutable, virtual, polysemic and 
indeterminate forms in spacetime. On this axis Guide could begin to think about 
incorporating the languages of complexity to the traditional scheme of the arts, 
and jointly articulate an inclusive model of practices, methods and experimental 
research in those emerging areas susceptible of collaborative transdisciplinary 
development.  
The resulting model should be open to the evolution of the growing organized 
complexity of objects in nature, dealing with science, technology and the arts 
alike. In this dynamic, the changes correspond to the nature of the creative 
processes that move the vital centers of artistic practice into what is alive and 
evolving, while they draw a future of research on a common basis that is similar 
to the creation of objects of knowledge, whether scientific or aesthetic. 
This pattern is found in the art [and aesthetics] complexity capable of 
addressing objects as physical phenomenon integrated to other systems away 
from the balance and non-linear evolutionary process. In the new art model it 
ceases to exist as a copy of nature and inspiration of scientific principles or 
technique application to the sciences to work as does the natural organic world 
and, therefore, science. Since this essential principle can think in collaborative 
science and technology bridge, to treat common objects for scientific purposes 
in a case and aesthetic in the other, or both at the same time. It tries to find a 
rich path that explore frontiers from experimental practice where art assisted by 
science, technology, engineering or design and / or science assisted by art 
cease to be of aggregates or complements one another to perform a job with 
new interaction strategies, since both art and science involved in a common 
search in their understanding of the world. 
The potential of the new front requires, therefore, a new thought capable of 
identifying problems and support mechanisms for the development of 
intersections in the emergency of new. To which artists and scientists should 
know fields susceptible of an eventual collaboration through a specific agenda 
for action that will allow sketch a transdisciplinary picture of objects of research 
in common areas. 
From the complexity art we can configure a provisional table of emerging areas 
around a new common space derived from the processes of exchange between 
disciplines. To this emerging space, complex art can bring its own theoretical 
conception and experimental procedures - intuitive at times, others simple 
invention, dynamic visualization, cognitive interaction, multilevel comparative 
strategies, non-programmed experiments and improvisation against random 
and chaos and the scientific method itself - as applied to objects of research 
could provide advantages in a process of transdisciplinary Exchange, by 
providing sources of inspiration for or solutions to problems that have been 
unsolved. 
As an example of collaborative initiative in the complexity art, and the mode of 
the STEM fields (6) a lack of an acronym that describes it, emerging areas that 
promise a job for transdisciplinary can be grouped around: mathematics, 
chemistry, biology, artificial intelligence, quantum physics and new fields by 
defining that they point geology, semiotics, and ethology, among others. 
The new transdisciplinary common space could explore from these new fields, 
where the prospects of complex arts are potentially high to begin a fruitful and 
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creative collaboration. Initially to make this happen would have to define 
domains, roles of the actors involved, pilot programs, autorship and copyright as 
well as procedures for participation in projects in order to maintain an active 
virtual network where artists and scientists could bring new ideas, activities of 
approach that will help build provisionally that transdisciplinary common space 
collaboration between artists and scientists. 
 
 

Suggested actions 
 
1.- Problem: Reformulating the artistic discipline and 
reconceptualizing the role of the Arts in the 21st for a third culture 
that doesn't exist yet where are integrated art, science and 
technology. 
 
1.1 Action: Designate an academic transdisciplinary Committee 
responsible redefine discipline artistic in the field of the Sciences of 
complexity as art and aesthetic complexity, developing the nature of 
the object, its theoretical principles and its methodology as well as 
curricular programs for upper grades that include introductions to the 
history of science, philosophy of science, the scientific method, 
principles of the Sciences of complexity, frontiers scientific 
domains,etc. 
 
1.2 Shakeholder: educational institutions, educators, academies, 
artist - scientific. 
 
2.- Problem: The current dispersion of knowledge that scientists 
artists have generated in its approach to transdisciplinary, and, in 
particular, in the field of the art of complexity, must meet somehow 
in a virtual centre as the basis for the advances of new initiatives. 
 
2.1 Action: Designate a Virtual Committee which is responsible of 
reconstructing the prehistory of transdisciplinary labour made by 
scientists and artists, and especially in the art of complexity, through 
a specific agenda that incorporates emerging domains, lines of 
research, profiles of researchers artists with a view to the creation of 
a Centre of Transdisciplinary Research that should unite efforts, 
projects and activities in the new direction. 
 
2.2 Shakeholder: New organization as a global platform Sead or 
Virtual Global network or agency of new creation consisting of 
science educators, scientists, and artists. 
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3.- Problem: Stress discipline between science and the arts 
generates mistrust and lack of acceptance of artistic work by the 
Community scientific or vice - versa, generally based on a mutual 
ignorance of such work where new thinking is how to bridge new 
strategies of interaction between the complex art and emerging 
fields with the sciences. 
 
3.1 Action: Create a virtual database as well as a  permanent virtual 
curatorial space of diffusion on the explorations of borders in the 
transdisciplinary artistic practice corresponding to emerging fields. 
 
3.3 Shakeholder: New organization as a Sead global platform or 
Virtual Global network, or agency new creation integrated by 
educators, scientists, research centres and artists scientists in 
emerging areas, websites on the Internet. 
 
4.-  Problem: Characterize and define the new common 
transdisciplinary space emerging fields and their leaders to connect 
with scientific experts and centres of research in these fields,  
identifying opportunities for the development of transdisciplinary 
collaborations.  
 
4.1 Action: Creation of a global digital record that incorporates 
emerging fields, names, lines of research, calls for collaboration 
centres specialized or scientific, funds for projects, obtaining 
information from databases created with the objective of bringing 
together the best talent among artists and scientists in new domains. 
 
4.2 Shakeholder: New organization as a global platform Sead or 
Virtual Global network or agency of new creation where the 
members, educators, scientists, centres of scientific research and 
artists can incorporate their work, opportunities for collaboration, 
new ideas, activities, etc. 
 
5.- Problem: How to stimulate not sporadically developing 
transdisciplinary collaboration in established and emerging areas 
from art. 
 
5.1 Action: Create support funds that stimulate collaboration 
continuously and projects opened in emerging areas. 
 
5.2 Shakeholder: Foundations, government agencies, universities, 
research centres. 
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6.- Problem: How to deal with the aspects critical to the 
advancement of the collaboration transdisciplinary art such as 
methods and tools work in dynamical systems, human-not human 
interaction, viewing and recording. 
 
6.1 Action: Create pilot projects focused on new methodologies, 
development of forms of visualization and visual record. 
 
6.2 Shakeholder: Universities, Center for transdisciplinary research 
of new creation, scientific artists. 
 
7.- Problem: The creation of new avenues and its maintenance need 
of institutional and financial supports that do not yet exist as the new 
platform of point 2. 
 
7.1 Action: Provide the necessary institutional and financial support 
focused on new organization networks. 
 
7.2 Shakeholder: Foundations, science academies, research 
centers. 
 
8.- Problem: How to create opportunities for collaborative 
transdisciplinary development oriented to the creation of new 
products. 
 
8.1 Action: Maintain a record of seeking opportunities in emerging 
fields for industrial purposes. 
 
8.2 Shakeholder: Industry, engineers and philanthropy. 
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