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Paintings from four different periods are considered in chronological order to review an aspect
of the ‘advancement’ of arts. In particular, on the basis of a distinction between matter and mind,
it is discussed that the Western arts have progressed from involving mainly matter, or objective de-
scription, to placing greater emphasis on mind, or subjective imagination. An examination of the
advancement of arts may hint that physics, which has dealt with matter so far, may address the aspect
of mind in the future.
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1. Introduction

Being creative, including in the field of physics, is
not easy. Sometimes, you attend a seminar to obtain
new ideas from others, or visit a coffee shop, or a beau-
tiful beach, to develop a new concept. One attempt to
obtain new ideas might involve looking at paintings.
That is, we might examine and compare paintings from
different eras; those created 400 years ago all the way
through to contemporary works. We could then attempt
to determine the advances that have been made, or even
try to determine what constitutes ‘advancement’. If we
can find this advancement in arts, we may then con-
sider it in physics, and predict what may happen in the
field of physical research.

But why would one look at the advancement of
arts and consider that the same thing may happen in
physics? Fields such as the arts do not always re-
quire experimental verification or rigorous mathemat-
ical consistency. This may be a weakness, but can be
advantageous such that they can be explored further
with an emphasis on artistic intuition. Therefore, it can
be instructive to review the advancement in the field
of arts in order to make an analogy with physics, and
consider where physics might be headed in the future.

It should be noted that there have been a number of
interactions between science and the arts. One of the
most well-known aspects of mathematics in the arts
is the ‘golden ratio’, a notion with a history that dates
back over 2000 years [1]. More recently, mathematics

has been applied to the arts, or vice versa, from the
works of Leonardo da Vinci to the applications of frac-
tals [2 – 9]. Similarly, physicists have many interesting
ideas about art. For instance, we might question why
something is beautiful, or why we find some things
beautiful and not others. We might also wonder why
some paintings cause us to react emotionally and what
these emotions are. These are very difficult questions
to answer definitively on the basis of science or math-
ematics.

In this paper, we do not apply mathematical or sci-
entific methods to artistry, nor do we claim to delve
into fundamental aspects of arts using physics. Rather,
we survey some paintings in chronological order from
a physicist’s perspective, and assess the manner in
which the paintings from different eras have evolved,
in addition to considering the possible influence of art
on physics research.

2. Advancement of Paintings

Thus, what is the advancement within art or paint-
ing? If we go to an art museum and examine paint-
ings from the 15th or 16th century, they are extremely
delicate and contain beautiful colors. Moreover, these
paintings look just like what they are intended to rep-
resent. That is, it is quite remarkable how beautiful
they are while simultaneously looking like a realistic
picture. Therefore, when we examine paintings during
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Fig. 1 (colour online). Mona Lisa by Leonardo da Vinci
(1503 – 1519).

this period, many resemble what is naively understood
as a ‘picture’.

When you move to the next period, from the 18th
century through the 19th century, the paintings be-
gin to change. For example, when we look at paint-
ings by Monet, they are again very beautiful. How-
ever, we also begin to see that things are different com-
pared to paintings of the earlier period. That is, they
no longer look like pictures; they are sometimes blurry
and fuzzy. When comparing the paintings of the two
periods, those from the earlier time resemble pictures,
and those from the later period tend to emphasize cer-
tain aspects and sometimes ignore picture-like details.

Let us try to compare these two periods and ponder
what has advanced. Suppose when we look at a per-
son in a picture-like paining such as the Mona Lisa
(1503 – 1519) by Leonardo da Vinci (Fig. 1), we are
able to tell that this person has certain characteris-

tics, including a certain type of eyes, a long or short
nose, a big or small nose, mouth, and lips. We can
see her well and, just as in a photograph, we can ob-
serve the person’s face rather well. However, when we
move to the next period, we encounter paintings such
as Monet’s Woman with Parasol (1875) (Fig. 2). Un-
like the Mona Lisa, it is not easy to tell what kind of
eyes the person in the figure has. It is difficult to de-
termine the characteristics of her nose or mouth. The
painting is rather blurry, and it tries to emphasize cer-
tain things rather than show all the details as a picture
would.

If we compare these two paintings, there is at least
one major difference. For, in the earlier paintings, we
can observe the definite figure of a person. However,
for paintings in the second period, it is difficult to tell
exactly what kind of face is represented. Although in
Monet’s painting, it is difficult to determine the exact
characteristics of the women’s face, we are still able to
tell many other different things. For instance, we can
observe the woman’s surroundings and the activity she
is engaged in. For example, we might look at a painting
of a figure created in the earlier period and imagine in

Fig. 2 (colour online). Woman with a Parasol by Clau-
de Monet (1875).
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Fig. 3 (colour online). Portrait of Marie-Therese 06-01-1937,
Pablo Picasso
© 2014 - Succession Pablo Picasso – SACK (Korea).

our mind that she is having a great day, wonder about
her mood, etc., whereas in a contemporary painting, we
may see a rough image of a face, due to the indirect
impressions that the painting yields. However, the per-
ceptions of what the figure’s face might look like nec-
essarily vary with each person’s subjective impression
of the painting. Such a difference does not always arise
for paintings within the earlier period. If several peo-
ple were to examine a painting of the first type, there
is a good chance that many would tell a similar story
about her face, for instance. The impression would be
different, but at least with respect to the description of
the eyes, nose, and lips, we would likely come to sim-
ilar conclusions because they are definite. We cannot
change what is already there.

Thus, what has advanced in a few hundred years
from the first painting to the second painting?
A change at least is evident. The advancement appears
to be that the second painting involves more subjec-
tive imagination, the aspect of mind, compared to the
first painting. The first painting, since it has a definite
figure and image, leaves less room for imagination. In

the case of the second painting, people tend to imagine
more because it is blurry and indefinite. We might con-
clude that the second painting involves more mind; it
has advanced into a direction that involves more imag-
ination or mind. In other words, the objective physical
description, or the matter side, has diminished while
the subjective mental aspect, or the mind side, has be-
come more involved.

Let us consider an example of another painting
from the early 20th century, Portrait of Marie-Therese
(1937) (Fig. 3), which is a famous painting by Picasso.
During this period, cubism began developing and it
blossomed along with the popularity of Picasso. Again,
we wish to consider what changed between the im-
pressionist painting of Monet and those of Picasso.
This painting follows a similar path to our previous dis-
cussion with respect to the advancement of subjective
imagination. Here, it is even more difficult to define
the individual’s features than in Monet’s painting or
the one from the 16th century. Therefore, the advance-
ment of mind, as opposed to matter, has increased even
more in this painting. From this, we conclude that in-
dividuals will come to diverse conclusions regarding
description of this woman’s face. This is due to the
heightened individual subjective imagination required.
When we examine these three paintings from three dif-
ferent periods in chronological order, it can be said that
the development of painting is moving from a picture-
like objective physical description to something that
involves more subjective imagination in the mind.

Can you imagine what the next type of painting
might be? In the middle of 20th century, abstract paint-

Fig. 4 (colour online). Composition X by Wassily Kandinsky
(1939).
© Wassily Kandinsky / ADAGP, Paris - SACK, Seoul, 2014.
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ing emerged. One example is the work of Kandin-
sky, Composition X (1939) (Fig. 4). During this pe-
riod, paintings require much imagination. In fact, such
work directly tries to force the use of imagination be-
cause it becomes very difficult to determine what kind
of physical object the painting represents. Therefore,
as a whole, if we examine the paintings in the order
in which they were painted, we can observe that they
roughly progress to require more and more mind and
subjective imagination. That is, one could roughly say
that during these periods, increased imagination is re-
quired as painting advances.

3. Future of Physics

For many years, people have been thinking about
two main areas; mind and matter. The latter has been
studied in the field of physics, in particular. For in-
stance, people studied the motion of planetary systems,
the solar system, the interaction between the stars and
galaxies, etc., with the theory of gravitation. Moreover,
physics has also addressed small-scale issues, such as
the interaction of atomic particles, the mass of an elec-
tron etc., in quantum theory. Conversely, physics has
placed no great emphasis on, or shown much inter-
est in, the mind, as opposed to the physical matter.
Nonetheless, many physicists believe that general rel-
ativity and quantum theory describe everything in the
universe, that is, in principle, including the mind, and
are attempting to combine these two known physi-
cal laws under an ambitious name: ‘theory of every-
thing’.

In examinations of the advancement of paintings,
artists were also initially often concerned with matter,
that is, the things they could see and touch. However,
the matter emphasis, or objective description, gradu-
ally started to shift toward a greater involvement of
mind, or subjective imagination, as discussed above.
Therefore, in assessing the advancement of arts, it is
possible to imagine that physics, which currently deals

with matter, that is, stars, atoms, electrons, etc., may be
heading toward the subjective mind.

Indeed, some hints have already been discovered.
Quantum theory began to address subjectivity at the
fundamental level with its probabilistic nature during
the measurement process [10]. While many physicists
were unfamiliar with, or shocked by, such uncertainty
and subjectivity [11], the arts had already been pro-
gressing from the objective to the subjective. More-
over, Penrose suggested [12] that there might be some
special element in mind that is not just some small side
issue within matter, and proposed that this special el-
ement is connected with the probabilistic and subjec-
tive nature of quantum theory. In [13], it was shown
that there is a non-computable element in conscious
activities on the basis of the modeling of the universe
as a physical information processor. That is, the uni-
verse as one big physical computer cannot compute
mind [14].

At the end of the 19th century, many people thought
that the field of physics was about to become complete
with Newton’s theory of gravity and electromagnetism,
but they were taken by surprise with the birth of the
quantum revolution, which prevailed throughout the
20th century. Now, again, many people today believe
that physics is nearing an end with quantum theory and
relativity theory, and are making great efforts to com-
bine the two to produce a single equation that describes
everything in the universe. However, as observed with
the advancement of arts, physical research, which has
so far addressed the matter side, may account for the
mind side in the future. In fact, it is possible that the
mental, or mind, structure of the world can be at least
as complex and rich as the matter description of the
universe.
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