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Science is an objective method to study the world. therefore, it has to be, in
principle, independent from any type of subjective judgments and preferences.
Aesthetics, judgment, on the contrary, is based on subjective tastes. this is the
reason why foe a long period of time philosophers believes that there can be
no relation between science and aesthetics. logical positivists, for instance, held
the claim that scientific propositions directly imply to the objects and events of
the world. Reichnbach said even if aesthetic sense were to be proved to have a
role in this or that particular scientist's creativity, yet what is finally important
for scientific methodology is the objective justification of a theory. i.e. the way
a theory or a set of scientific propositions imply to the objects and events of
the world. However, in recent decades, there has been a shift in the point of
view of philosophers of science. and the relationship between aesthetics and
science has become an attractive and serious subject for the field. The main
goal of this research is to survey the relationship between aesthetics and
science through both scientist's and philosopher's point of view. we take this
survey in five levels: practical, methodological, production, thematic, and
explanatory level.
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Extended Abstract

In 20" century philosophy of science, there were generally two perspectives: the first perspective
was direct realism, which was supported by logical positivists. According to the perspective of
direct realism, scientific propositions directly and immediately refer to the objective reality
existing in the world. Therefore, in this perspective, it was assumed that firstly, the objective reality
existing in the world is directly accessible to us. Secondly, scientific propositions can only be
examined in terms of their truth or falsehood. In this approach, the objective reality existing in the
world was perceived as a criterion for evaluating the truth and falsehood of propositions.
Consequently, proponents of direct realism did not consider the process of scientists reaching
scientific theories as particularly important. In other words, it was not important for them where
the scientist derived their scientific theory from (Suppes, 2002,35). What inspired them and
whether aesthetic considerations had any influence on this process were not important. What
mattered for this perspective was whether the theory could emerge successfully from scientific
experiments and observations or not. For example, Reichenbach, one of the prominent positivist
philosophers, emphasized the distinction between the domain of scientific discoveries and the
domain of scientific justifications. The domain of scientific discoveries refers to the ways in which
scientists arrive at their novel scientific theories through observations, reflection, mathematical
calculations, various artistic, social, and cultural inspirations, or even fantasies and dreams.
However, the domain of scientific justifications consists of principles that the scientific community
adheres to in order to verify the truth or falsehood of scientific theories. These principles include
the necessity for a theory to be mathematically precise, to have empirical evidence, to be consistent
with previous experimental evidence, to be falsifiable, and so on (Reichenbach, 1959,79). The
distinction that Reichenbach makes between the domain of discoveries and the domain of
justifications signifies that for the methodology of science, it is not important how scientists come
up with novel scientific ideas; what is important is the scientific justifications for those theories.
Even if aesthetic considerations play a role in the intellectual creativity of the scientist and the
formation of their scientific theories, ultimately, what matters is the scientific justifications of that
theory. Therefore, in scientific evaluation, aesthetic considerations can be largely disregarded.
The second perspective consists of a set of theories in the philosophy of science that have
emerged in recent decades and can be broadly categorized as representationalism. In
representationalism, scientific theories are propositions that represent the world, and this
representation is not a direct and immediate relationship, but rather involves many psychological,
historical, individual, and cultural elements. Therefore, scientific representation is a process
somewhat similar to the representation of nature in artistic works. Patrick Suppes, a pioneer of
representationalism, has articulated his views under the title of structural realism theory. The
theorists of the structural realism school of thought in science argue that “the essential feature of
scientific theories is not their explicit empirical claims about how the world is, but rather this
feature is a conceptual-mathematical structure used to formulate these claims, plus a series of
phenomena to which these claims are made™ (Hesse, 1996, 136). With the emergence of
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representationalist perspectives in the philosophy of science, the issue of the relationship between
scientific methodology and aesthetics has attracted the attention of many philosophers of science.

In this research, we have demonstrated how science and aesthetics are related to each other at
five levels: thematic, methodological, explanatory, generative, and practical. Most of the evidence
and arguments we have presented come from the language of scientists in various fields, from
physics to mathematics and biology. The results that can be drawn from this study are as follows:

1) On a practical level, science is connected to aesthetics in two aspects: first, in terms of
peer review by the scientific community about the scientific theories put forward. If a theory
has aesthetic principles (such as simplicity, coherence, etc.), it is more easily accepted by the
scientific community. The second aspect is motivational. The sense of pleasure derived from
encountering natural beauties is a motivating factor for scientists to explore nature.

2) On a methodological level, principles such as Occam's Razor and the principle of
intellectual economy, which are used in scientific methodology, are not explicated by
scientific perspectives themselves but are rather aesthetic principles.

3) On a generative level, science and aesthetics are related in two aspects: first, in terms
of the aesthetics of scientific theories. Because the beauty of a theory is a part of its
persuasiveness and explanatory power. The second aspect is considering the product of
scientific research as an artistic work. Many scientists consider their theories as an artistic
creation crafted with mathematical beauty.

4) On a thematic level, nature, the subject of scientists' research, is viewed from two
aesthetic aspects: first, that there is order in nature. Second, that there is harmony in nature.
Therefore, scientists encounter nature as an aesthetic phenomenon.

5) On an explanatory level, two issues are raised: first, that sciences like biology and
neuroscience delve into explaining the sense of aesthetics in humans and can tell us why
humans have a sense of aesthetics, how it has evolved in us, what mechanisms it has, and
ultimately whether other beings, such as animals and birds, also have a sense of aesthetics
or not. The second issue is that the scientific image of the world, which scientists depict in
scientific theories, is artistic and aesthetic for two reasons: first, that various aesthetic
parameters like simplicity, order, proportion, harmony, and coherence are adhered to in this
image. Second, that scientific curiosity, a profoundly stimulating and creative matter, is
parallel to artistic excitement. And this infinite excitement is something that the scientific
image of the world shows us. Scientists call it the "aesthetic element of science,” a kind of

beauty that is only accessible through a scientific perspective.
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