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There is a particular irony that chemistry – the most visual, tactile, and pun-
gent of sciences – is rarely associated with modern notions of aesthetics and 
science. Indeed, as any examination of aesthetics and modern science reveals, 
physics, rather than chemistry or biology, is considered the paradigm because 
of its extraordinary ability to comprehend and communicate through the 
symbolic language of mathematics. Echoing Heisenberg’s 1970 essay, “The 
Meaning of Beauty in the Exact Sciences”, this perspective on physics takes 
the inherent abstraction of quantum mechanics and relativity as the result of 
the physicists’ search for beauty in nature.  
 How could this originally Pythagorean-Platonic linkage between mathe-
matical abstraction and beauty, between epistemology and aesthetics, become 
important in the twentieth century? After all, science in the late eighteenth- 
and nineteenth-centuries was considered schematic and empirical, almost the 
opposite of both the Pythagorean ideal and the arts. In the early twentieth 
century, Ernst Cassirer (1923-29) provided a complex reinterpretation of 
science as philosophically akin to art by claiming that “art, science, myth and 
religion should all be considered at the same level, as forms of symbolic activ-
ities” (Chevalley 1996, p. 228). Half a century later, in his influential essay 
‘Abstraction in Modern Art and Science’, Heisenberg (1971) used this idea of 
art and science as parallel symbolic systems to align the study of aesthetics 
with abstraction in science. Claiming that “striving for unification and bring-
ing together leads to abstraction in art no less than science” (p. 152), Heisen-
berg cemented our modern conception of an aesthetics of science which val-
ues the conceptual purity of quantum mechanics over the perceived visuality 
of chemistry and biology. Based on this assumption, modern writings on sci-
ence, aesthetics, and art have focused primarily on mathematical physics. 
 What are the costs of such a narrow aesthetic focus on science? On the 
one hand, these publications are almost completely disconnected from the 
main aesthetic discourses on art. Frequently written by senior physicists for a 
general public, they aim at leveling off barriers to the understanding of math-
ematical abstraction rather than seeking understanding of aesthetic phenom-
ena or epistemological issues. On the other, they exclude 99% of our actual 
sciences that do not subscribe to the Pythagorean epistemology. As to chem-
istry, its exclusion supports the prevailing view of a less abstract and applied 
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(i.e., non-aesthetic) science and the underlying cultural chemophobia that 
aligns chemistry with the toxicity of modern industrial society. Moreover, by 
reducing aesthetics to the issue of the beauty of mathematical abstraction, 
important issues disappear from the agenda of aesthetic studies; such as the 
aesthetic experience of scientists in their daily laboratory work with material 
objects and instruments, and how that has impact on guiding their research; 
the increasing role of visuality in scientific communication and teaching; or 
the cultural aesthetics of the image of the sciences.  
 In fall 2001, we published a Call for Papers (HYLE 7, pp. 181-2) with a 
list of 22 topics as a preliminary agenda for future research in Aesthetics and 
Visualization in Chemistry. This and the subsequent issue of HYLE present 
the fruits thereof. In addition, since we think that artists can, with their artis-
tic means, make equally important contributions to the general topic, we is-
sued a ‘Call for Artworks’, the fruits of which will be published as a virtual 
art exhibit ‘Chemistry in Art’ along with the next issue of HYLE. Altogether 
these scholarly and artistic contributions may constitute new starting point 
for aesthetic studies of science in general and chemistry in particular. 
 Our special issue opens with an introductory essay by ROALD HOFF-

MANN who pioneered molecular aesthetics since the late 1980s. His 
“Thoughts on Aesthetics and Visualization in Chemistry” highlights the role 
of visualization in both chemical understanding and communication, and 
provides a psychological reading of the chemists’ sense of beauty as the 
pleasure from achieving goals after difficult work: what is hard sought be-
comes immediately beautified. Defending this notion of beauty against aes-
thetic criticism, he also points out two dangers: the one-sided preference of 
simplicity and the neglect of ethics. 
 PIERRE LASZLO’s seeks the “Foundations of Chemical Aesthetics” by 
exploring chemistry’s relation to a series of classical positions in aesthetics. 
Arranged in five famous oppositions, beauty may be sought in the natural 
versus the artificial, the visible versus the invisible, the predictable versus the 
unpredictable, the invariant versus the changing, and the complex versus the 
simple. With respect to each of these positions, he articulates philosophical 
pros and cons for legitimating an aesthetics of chemistry, and concludes with 
a call for the reconciliation of art and science through the abstraction of 
computer generated biomolecular representations.  
 In his “Sensual Chemistry”, biochemist ROBERT ROOT-BERNSTEIN uses a 
personalized narrative as a framework within which to delineate aesthetics as 
a motivation in chemical research. Situating the beginning of the essay in his 
own burgeoning awareness of the sensuality of chemistry when he was a stu-
dent, he chronicles the ways in which a myriad of scientists, from van’t Hoff 
to Watson and Crick, have noted the link between art in science in their own 
work. Against this background, he then explicates how ‘aesthetic cognition’ 
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and intuition impinge on the idea of a ‘scientific method’ and how aesthetics 
can be used to alter the way of chemical education. 
 In “The Molecular Aesthetics of Disease”, organic chemist TAMI SPEC-

TOR explores the enzyme HIV protease as an instance of how molecular sci-
entists employ aesthetics in their study of culturally and visually demonized 
diseases. Following up previous studies on the nature of AIDS imagery, she 
demonstrates how HIV protease has become an aesthetically sublime scien-
tific object. In order to do so she develops a functionalist aesthetics of mo-
lecular representation. With this focus, and numerous examples from organic 
chemistry, she seeks to unravel the nuances of the term ‘elegance’ in the dis-
course of molecular science. 
 JOACHIM SCHUMMER provides a systematic investigation of “Aesthetics 
of Chemical Products”, by distinguishing between three types of products 
(materials, molecules, and molecular models) and by analyzing their aesthetic 
potential in view of a wide range of theories (from idealistic, to materialistic 
and semiotic aesthetics). Although most of the results are negative, with re-
gard to earlier claims by chemists to the beauty of their products, he points 
out several neglected fields of aesthetic studies. Beyond beauty, particularly 
Eco’s theory helps understand how aesthetic experience can be a driving 
force in chemical research. 
 Unlike other aspects of chemistry, the visual and symbolic manifestations 
of alchemy have been subject to ample analysis by art historians. In the final 
contribution, art theorist JAMES ELKINS seeks a legitimate place for alchemy 
in understanding contemporary art. Seeking a middle stand between uncriti-
cal embrace and ignorant neglect, he defines “Four Ways of Measuring the 
Distance Between Alchemy and Contemporary Art”. He argues that, while 
the historical impact of alchemy on art has been overestimated, it may serve 
as a model for understanding the artists’ fascination with materials and their 
aversion to full rationality.  

References 
Cassirer, E.: 1923-29, Philosophie der symbolischen Formen, 3 vols., Cassirer, Berlin 

[Engl. trans.: The Philosophy of Symbolic Forms, Yale University Press, New 
Haven, 1953]. 

Chevalley, C: 1996, ‘Physics as an Art: The German Tradition and the Symbolic turn 
in Philosophy, History of Art and Natural Science in the 1920s’, in: A.I. Tau-
ber (ed.), The Elusive Synthesis: Aesthetics and Science, Kluwer Academic Pub-
lishers, Dordrecht, pp. 227-249. 

Heisenberg, W.: 1970, ‘Die Tendenz zur Abstraktion in moderner Kunst und Wissen-
schaft’, in: Konrad Gaiser (ed.), Das Altertum und jedes neue Gute. Festschrift 
für Wolfgang Schadewaldt zum 15. März 1970, Kohlhammer, Stuttgart, pp. 485-



6 Editorial 

494 [Engl trans.: ‘Abstraction in Modern Art and Science’, in: Across the Fron-
tiers, ed. Ruth Nanda Anshen, trans. Peter Heath, Harper & Row, New York, 
1974, pp. 142-153.] 

Heisenberg, W.: 1971, ‘Die Bedeutung des Schönen in der exacten Naturwissen-
schaft’, in: Ensemble 2, R. Oldenbourg, München, pp. 228-243. [Engl trans.: 
‘The Meaning of Beauty in the Exact Sciences’, in: Across the Frontiers, ed. 
Ruth Nanda Anshen, trans. Peter Heath, Harper & Row, New York, 1974]. 

 

Tami I. Spector, Department of Chemistry, University of San Francisco, 
spector@usfca.edu 

Joachim Schummer, Department of Philosophy, University of South Car-
olina, editor@hyle.org 

 


