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THIS month, President Obama unveiled a breathtakingly ambitious initiative to map
the human brain, the ultimate goal of which is to understand the workings of the
human mind in biological terms.
Many of the insights that have brought us to this point arose from the merger
over the past 50 years of cognitive psychology, the science of mind, and
neuroscience, the science of the brain. The discipline that has emerged now seeks to
understand the human mind as a set of functions carried out by the brain.
This new approach to the science of mind not only promises to offer a deeper
understanding of what makes us who we are, but also opens dialogues with other
areas of study — conversations that may help make science part of our common
cultural experience.
Consider what we can learn about the mind by examining how we view
figurative art. In a recently published book, I tried to explore this question by
focusing on portraiture, because we are now beginning to understand how our brains
respond to the facial expressions and bodily postures of others.
The portraiture that flourished in Vienna at the turn of the 20th century is a
good place to start. Not only does this modernist school hold a prominent place in
the history of art, it consists of just three major artists — Gustav Klimt, Oskar
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Kokoschka and Egon Schiele — which makes it easier to study in depth.
As a group, these artists sought to depict the unconscious, instinctual strivings
of the people in their portraits, but each painter developed a distinctive way of using
facial expressions and hand and body gestures to communicate those mental
processes.
Their efforts to get at the truth beneath the appearance of an individual both
paralleled and were influenced by similar efforts at the time in the fields of biology
and psychoanalysis. Thus the portraits of the modernists in the period known as
“Vienna 1900” offer a great example of how artistic, psychological and scientific
insights can enrich one another.
The idea that truth lies beneath the surface derives from Carl von Rokitansky, a
gifted pathologist who was dean of the Vienna School of Medicine in the middle of
the 19th century. Baron von Rokitansky compared what his clinician colleague Josef
Skoda heard and saw at the bedsides of his patients with autopsy findings after their
deaths. This systematic correlation of clinical and pathological findings taught them
that only by going deep below the skin could they understand the nature of illness.
This same notion — that truth is hidden below the surface — was soon steeped
in the thinking of Sigmund Freud, who trained at the Vienna School of Medicine in
the Rokitansky era and who used psychoanalysis to delve beneath the conscious
minds of his patients and reveal their inner feelings. That, too, is what the Austrian
modernist painters did in their portraits.
Klimt’s drawings display a nuanced intuition of female sexuality and convey his
understanding of sexuality’s link with aggression, picking up on things that even
Freud missed. Kokoschka and Schiele grasped the idea that insight into another
begins with understanding of oneself. In honest self-portraits with his lover Alma
Mahler, Kokoschka captured himself as hopelessly anxious, certain that he would be
rejected — which he was. Schiele, the youngest of the group, revealed his
vulnerability more deeply, rendering himself, often nude and exposed, as subject to
the existential crises of modern life.
Such real-world collisions of artistic, medical and biological modes of thought
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raise the question: How can art and science be brought together?
Alois Riegl, of the Vienna School of Art History in 1900, was the first to truly
address this question. He understood that art is incomplete without the perceptual
and emotional involvement of the viewer. Not only does the viewer collaborate with
the artist in transforming a two-dimensional likeness on a canvas into a threedimensional depiction of the world, the viewer interprets what he or she sees on the
canvas in personal terms, thereby adding meaning to the picture. Riegl called this
phenomenon the “beholder’s involvement” or the “beholder’s share.”
Art history was now aligned with psychology. Ernst Kris and Ernst Gombrich,
two of Riegl’s disciples, argued that a work of art is inherently ambiguous and
therefore that each person who sees it has a different interpretation. In essence, the
beholder recapitulates in his or her own brain the artist’s creative steps.
This insight implied that the brain is a creativity machine, which obtains
incomplete information from the outside world and completes it. We can see this
with illusions and ambiguous figures that trick our brain into thinking that we see
things that are not there. In this sense, a task of figurative painting is to convince the
beholder that an illusion is true.
Some of this creative process is determined by the way the structure of our brain
develops, which is why we all see the world in pretty much the same way. However,
our brains also have differences that are determined in part by our individual
experiences.
In addition to our built-in visual processes, each of us brings to a work of art our
acquired memories: we remember other works of art that we have seen. We
remember scenes and people that have meaning to us and relate the work of art to
those memories. In order to see what is painted on a canvas, we have to know
beforehand what we might see in a painting. These insights into perception served as
a bridge between the visual perception of art and the biology of the brain.
So how does our brain respond to portraiture? As we look at a portrait, our
brain calls on several interacting systems to analyze contours, form a representation
of the face and of the body, analyze the body’s motion, experience emotion, and
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perhaps, empathy. Along with these instantaneous responses, we form a theory of
the subject’s state of mind.
The brain’s representation of faces is especially important to the beholder’s
response to portraiture. Our brain devotes more space to reading the details of faces
than to any other object. We react strongly to the expressionist works of these
Viennese artists, in part, because our brain contains specialized cells that respond
powerfully to the exaggerated facial features these painters portrayed.
Moreover, the sense of stimulation we often experience when we look at a
portrait is thought to be due in part to the activity of “mirror neurons.” Signaling by
these cells in the motor areas of the brain can make us perceive the actions of others
as if they were our own.
All of which goes to show that the real “eye” of the beholder is the brain itself.
Eric R. Kandel, a professor of brain science at Columbia University, a senior investigator
at the Howard Hughes Medical Institute and a recipient of the 2000 Nobel Prize in
Physiology or Medicine, is the author of “The Age of Insight: The Quest to Understand
the Unconscious in Art, Mind and Brain, From Vienna 1900 to the Present.”
A version of this op-ed appears in print on April 14, 2013, on page SR12 of the New York edition with the
headline: What the Brain Can Tell Us About Art.
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