303, 2003, pp. 1634-1640; and M. Skov and O. Vartanian (eds.), Neuroaesthetics (Amityville, NY: Baywood Publishing Co., 2010).

2006) for an analogous claim about audition and neuroscience of
music.

3. See M. S. Livingstone, “Art, Illusion, and the Visual System,”
Scientific American, 258(1), 1988, pp. 78-85.; M. S. Livingstone “Is It
Warm? Is It Real? Or Just Low Spatial Frequency?” Science, 290, 2000,
pp. 1299; S. Zeki and M. Lamb, “The Neurology of Kinetic Art,” Brain,
117 (3), 1994, pp. 607-636. See also M. S. Livingstone, Vision and Art:
The Biology of Seeing (New York: Harry N Abrams, 2002); S. Zeki, Inner
Vision (New York: Oxford University Press, 1999); and R. Gregory, J.
Harris, P. Heard and D. Rose, eds., The Artful Eye, (New York: Oxford
University Press, 1995).

12. See Hasson, 2008, figure 2.

4. A. Chatterjee, “Neuroaesthetics: A Coming of Age Story,” Journal
of Cognitive Neuroscience, 23(10), 2010, pp. 53-62. The one domain for
which this isn’t true is neuroscience of music which seems to emerge
as a robust, coherent experimental discipline at about this time.
5. See N. Carroll, M. Moore, and W. P. Seeley, “The Philosophy of Art
and Aesthetics, Psychology, and Neuroscience: Studies in Literature,
Music, and Visual Arts,” in A. P. Shimamura and S. E. Palmer, eds.,
Aesthetic Science: Connecting Minds, Brains, and Experience (New York:
Oxford University Press, 2011); W. P. Seeley “Cognitive Science and
Art,” in S. Davies, K. Higgins, R. Hopkins, R. Stecker, & D. E. Cooper,
eds., Blackwell Companion to Aesthetics, 2nd Edition (Malden, MA:
Blackwell, 2009), pp. 191-194; W. P. Seeley and A. Kozbelt, “Art, Artists, and Perception: A Model for Premotor Contributions to Visual
Analysis and Form Recognition,” Philosophical Psychology, 21(2), 2008,
pp. 1-23; and Rollins, 2004.
6. See Seeley & Kozbelt, 2008; S. Duncan and L. F. Barrett, “Affect
Is a Form of Cognition: A Neurobiological Analysis,” Cognition and
Emotion, 21(6), 2007, pp. 1184-1211; S. Kastner, “Attentional Response
Modulation in the Human Visual System,” in M. I. Posner, ed., Cognitive Neuroscience of Attention (New York: Guilford Press, 2004), pp.
144-156; L. Pessoa, S. Kastner, and L. G. Ungerleider, “Attentional
Control of the Processing of Neutral and Emotional Stimuli,” Cognitive Brain Research 15, 2002, pp. 31-45.
7. S. M. Kosslyn, W. L. Thompson, and G. Ganis, The Case for Mental
Imagery (New York: Oxford University Press, 2006); Z. W. Pylyshyn,
Seeing and Visualizing: It’s Not What You Think (Cambridge, MA: MIT
Press, 2003).
8. W. P. Seeley “Imagining Crawling Home: A Case Study in Cognitive
Science and Aesthetics” (2010). Review of Philosophy and Psychology:
Psychology and Experimental Philosophy, 1(3), 407-426; N. K. Speer, J. R.
Reynolds, K. M. Swallow, and J. M. Zacks, “Reading stories activates
neural representations of visual and motor experiences,” Psychological
Science 20(8), 2009, pp. 989-999.
9. Rollins, 2004; Rollins, “Pictorial Strategies and Perceptual Content,”
in H. Hecht, R. Schwartz, and M. Atherton, eds., Looking Into Pictures:
An Interdisciplinary Approach to Pictorial Space (Cambridge, MA: MIT
Press, 2003), pp. 99-112.
10. For a review of these studies see U. Hasson, O. Landesman, B.
Knappmeyer, I. Vallines, N. Rubin, and D. J. Heeger, “Neurocinematics: The Neuroscience of Film,” Projections: The Journal for Movies and
Mind, 2(1), Summer 2008, pp. 1-23.
11. See D. J. Levitin, This Is Your Brain on Music (New York: Dutton,

4

13. See Hasson, 2008, figure 3.
14. See Hasson, 2008, figure 4.
15. Speer et al, 2009; Hasson et al, 2008. Hasson has also found systematic differences in ISC between different genres, e.g., a continuum
from high to moderate ISC for Hitchcock suspense thrillers, Spaghetti
Westerns, and contemporary sitcom comedies respectively.
16. See Seeley and Kozbelt, 2008; Rollins, 2004.
17. W. P. Seeley, “Seeing How Hard It Is: Selective Attention and Cross
Modal Perception and the Arts,” unpublished manuscript presented
at the Eastern Division Meeting of the American Philosophical Association, December, 2010.

Where There Be Dragons:
Finding the Edges of
Neuroaesthetics
Anjan Chatterjee
The University of Pennsylvania
Neuroaesthetics is just starting to be mapped. Its territories and
boundaries are not well defined. In these early days, you might ask
why philosophers should care about what neuroscientists have to
say about aesthetics. Let me ask the complementary question. Why
should neuroscientists care about what philosophers have to say about
neuaroaesthetics? The answer to this question is pretty standard fare.
Stuck in the mess and mire of incremental science, most neuroscientists
do not have the time or the training to step back and take a broad
view of what we are doing, even though that might be precisely what
is needed in these early days. We ought have a sense of where we are
and where we might go. That, after all, is what maps are about. Refining early maps or drawing new ones is where philosophers could be
extremely helpful. What is worth knowing better, what is unknown
but knowable, and what should we simply pass over?
To date, different kinds of writings get called neurosaethetics. One
kind of writing, which I have referred to as parallelism, receives a lot
of attention. It is a form of speculative science that says that things
artists do have parallels in how the brain works.1 This approach drapes
art and aesthetics with neuroscience. Thus, one might propose that
artists during the early twentieth century were dissecting their visual
world and in the process “discovered” modules that neuroscientists
later found in the visual brain. Or one might point out that artists
paint in a way that better fits our mental representation of objects
rather than the physics of light, shadow and color of the object’s
physical presence in the world. Or one might make sweeping claims
about perceptual principles that are used by artists to “explain” aesthetic experiences. Regardless of the merits of these claims, which
would need to be evaluated individually, let us be clear about one
thing. Speculative science trades on neuroscience, but isn’t doing
neuroscience. By that I mean it does not articulate clear theoretical
frameworks, propose testable hypotheses or design experiments.
Conjecture is often presented as conclusion. When philosophers bother
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with neuroaesthetics, unfortunately, speculative science is often what
they are bothered by.2 I suggest that philosophers turn their attention
to experimental neuaroaesthetics, perhaps by looking at the recent
edited volume by Skov and Vartanian3 or recent reviews4 including
(self-servingly) one that I wrote. This is where conceptual clean up
by philosophers could be useful.
As an experimental science, neuroaesthetics starts with a critical core
of sensations, emotions and semantics. Each of these domains can be
studied to varying degrees in isolation or in combination or in the
context of an aesthetic experience. Note that this basic core applies
to natural scenes, to the design of artifacts, as well as to artworks. In
other words, this core cuts across aesthetics and art. The connection
between sensations and emotions is most amenable to neuroaesthetics inquiry. We can look for stable regularities of light, line, color
and form in artwork that are pleasing and relate them to the kinds
of neural coding for which our brains seems designed. We can make
inferences about the kind of emotions evoked by aesthetic experiences in general and to artwork in particular. Much of the research
on aesthetic emotion thus far has been on preferences in a fairly
simple way. The focus has been on beauty and whether people like
what they see. However, these are starting points in an early research
program and nothing in principle restricts neuroscience experiments
to a beauty-preference axis. Neuroscience might have something to
say about more complex combinations of emotions and reward systems. For example, we are learning more about the psychology and
neuroscience of anxiety and that of disgust. Experiments looking at
artworks that gain force by creating anxiety or evoking disgust could
be designed. One could ask if these typically negative emotions, in
an aesthetic context, become pleasurable.
Unlike sensations and emotions, when it comes to semantics in art,
we run into the limits of what neuroscience can offer. Current neuroscientific methods are best at examining the biology of our minds
for things that are stable and relatively universal. However, if the
meaning of an artwork changes over time and relies on interactions
with its cultural context and the local prejudices of the viewer, then it
will be too slippery for neuroscience. Most neuroscientific approaches
to semantics cannot deal with this level of complexity. The bulk of
neuroscience work in semantics is at the level of single words and
objects. How do we recognize or know a lemon or a lion? There is
interest in the semantics of actions and events as structured by verbs
and simple sentences. This level of analysis adds complexity by going beyond what things are, to what things do in the world. There is
even limited work on discourse and on the brain bases for metaphors.
However, these forays into semantics by neuroscience are a far cry
from the multi-layered meanings and references that art historians
and critics peel away when interpreting art.
Getting back to conceptual cartography. Imagine an early sixteenthcentury map of the world. In this map, the contours of Europe and
Asia and Northern Africa are pretty well worked out. But, some
coastlines and interiors lack detail. Off to the west, there is some
sense of a “new world,” but even the basic contours of this world
are not worked out. Even less accessible is the topography under
the oceans. Neuroaesthetics faces an old world, a new world and a
sub-oceanic world. The sub-oceanic worlds are realms that we cannot
reach with available neuroscience methods. As I alluded to, one of
these inaccessible realms is art interpretation as understood through
the analysis of cultural and social meanings layered on individual
works of art. At the other end, we might have a lot to say about the
details of the old world. We might show how the brain segregates
encounters with paintings that emphasize color from those that emphasize form, or the way different parts of our visual cortex responds
to landscapes as compared to portraits. We might learn more about
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the reward systems and its connection to emotions as people look at
art. This kind of research adds detail to our understanding of aesthetic
encounters, but does so within systems on which there is general
agreement. For example, it is hard to conceive of a neural system in
which landscape paintings would not activate the parahippocampal
place area and that facial portraits do not activate the fusiform face
area, parts of the brain that respond to photographs of landscapes and
faces respectively. Beyond the obvious, there are questions within this
old world that are of great interest to neuroscientists, but might not
engage folks in the humanities. One such question would be whether
visual processing areas evaluate objects in addition to classifying
them. Does the fusiform face area also respond to the beauty of faces
in addition to classifying them as one kind of object? Work from my
lab suggests that these perceptual classification systems might also
be evaluating faces.5 Not everybody reports this finding. Resolving
this discrepancy would be of great interest in understanding how
the nervous system partitions circuitry dedicated to classifying or to
evaluating things. But, understanding the neural organization of this
partitioning will not alter the basic idea that we have classification
systems and evaluation systems.
A fundamental challenge for neuroaesthetics is understanding new
worlds. Can we discover new things about aesthetics? More pointedly, even within experimental aesthetics, can neuroscience methods
deliver something beyond what can be learned from behavioral
experiments alone? Let me offer one example of the kind of question
that comes to mind. We know that if asked whether one likes a painting, knowledge about the painting influences what the person says.
However, just from this behavioral observation, it is not clear that the
person’s emotional experience of the art is altered. They might claim
to like the work because they like the knowledge they have of it or
because they have learned they should like it. However, preliminary
data suggest that this kind of cognitive response is probably not
how it works. In a recent imaging study people looked at patterns
that they thought were either taken from museums or generated
by computers. The participants had greater activity in the medial
orbitofrontal cortex for the same images when they were thought to
be museum pieces.6 From the fact that neural activity in a location
known to index rewards is modulated by context, we can reasonably
infer that information actually changes the emotional experience.
This observation tells us something about the nature of the aesthetic
experience as affected by knowledge, something that we might not
have known strictly through introspection or behavioral observation.
While neuroscience is not ready to deal directly with interpreting the
complex content of artwork, it can address the effects of knowledge
of that content. Admittedly, the knowledge in the experiment I described is one-dimensional compared to the multiple dimensions of
knowledge that apply to art interpretation. But, the experiment points
the direction that such studies could take. I should be clear that such
studies would be directed at how knowledge influences the encounter
with a work of art and not the meaning of the work. A fundamental
challenge for neuroaesthetics is identifying these kinds of research
questions that are relevant, tractable and would potentially reveal
new insights into aesthetics.
Perhaps experimental neuroaesthetics is too early in its own evolution and not settled enough to make it worth philosophers stepping
in. But, whenever the time is right, now or in the near future, this is
the level at which the analytic tools of philosophers could be helpful
to neuroscientists. Further discussion of speculative neuroaesthetics
does little to advance the field. Some philosophers have dipped into
the murky world of experimental neuroaesthetics7 and I hope more
will follow. As we navigate in the haze of this emerging field, it would
be nice to be clear when we are scrutinizing old lands and what we
might learn from them. It would also be helpful to know when shapes
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in the distance are new lands and what new discoveries we might
make if we were to land there.
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What Should We Expect
from the New Aesthetic
Sciences?
Vincent Bergeron
University of Ottawa
As William Seeley reminds us in his article (this issue), the scientific
study of aesthetics can be traced back to the beginning of experimental
psychology and the work of Gustav Theodor Fechner in the second
half of the nineteenth century. Among other things, Fechner showed
that certain abstract forms and proportions are naturally pleasing
to our senses. For example, he conducted experiments to show that
a rectangle is most pleasing when its side lengths are in the golden
ratio of approximately 1:1.618. He argued that the empirical study of
aesthetics must proceed from the bottom up, where aesthetic concepts
and principles are assembled from individual pieces of objective
knowledge. This approach, which he called “aesthetics from below,”
contrasted sharply with what he called “aesthetics from above” (or
philosophical aesthetics) in which knowledge of aesthetic phenomena
was derived primarily from conceptual and introspective analysis.
Continuing in Fechner’s footsteps, experimental psychologists in
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What, indeed, has a philosopher or an art critic failed to understand
about our aesthetic appreciation of a Picasso if she doesn’t know, for
example, that the colors and shapes on the canvas are processed in
distinct areas of the brain? Of course, there are many things about
our aesthetic responses to artworks that philosophers and art critics still don’t understand. However, knowledge of where and how
some specific elements of our aesthetic responses are implemented in
the brain is unlikely to give us a fuller understanding of what these
responses actually are.
This kind of reasoning, however, misrepresents the goal of neuroscientific research, and not just in the case of neuroaesthetics, but
cognitive neuroscience in general. It is certainly true that a great deal
of research in cognitive neuroscience is concerned with the mapping
of perceptual and cognitive functions in the brain, but it would be a
mistake to see this as the primary goal of this research.
Part of the problem has to do with the way neuroimaging findings
are reported, especially in the media. Major newspapers and popular
scientific publications often report that scientists have identified the
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