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nation of familiarity and mystery
has made consciousness the subject of
] philosophical and psychological
debate for hundreds of years.
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Consciousness

I Think,

Therefore I Am?
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=== rench philosopher and mathematician
’ René Descartes summed up his

| thoughts on human existence in this
~ one simple phrase: “Cogito ergo sum.”
Or, loosely translated, “I think, there-
fore | am.” He argued that the very act of
contemplating existence offers incontrovertible
evidence that the one doing the thinking does, in
fact, exist. This statement has been a foundation
of Western philosophy and modern thought
since the mid-1600s.

The phrase takes us beyond mere thoughts of
existence, though. It also touches on another
very human notion: consciousness. Sure, we can
go with “l think, therefore | am.” But perhaps
Descartes would have done better to suggest, “I
think about thinking, therefore | am." After all,
that is something we humans do quite a bit of:
thinking about thinking. Sometimes we end up
thinking too much about the fact that we're
thinking about thinking. We think, abstract,
dream, problem-solve, imagine, consider,
analyze, compute, and reflect. And, most of the
time, we are quite aware of those processes.

Consciousness, simply defined, is that quality
of awareness—the ability to experience, to feel,
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Cogito ergo sum.

and, yes, to think. But given that consciousness
is such a part of our humanness, that definition
almost seems lacking. So much so, in fact, that
Max Velmans and Susan Schneider, in The
Biackwell Companion to Consciousness, wrote,
“Anything we are aware of at a given moment
forms part of our consciousness, making
conscious experience at once the most familiar
and most mysterious aspect of our lives."

That combination of familiarity and mystery
has made consciousness a philosophical and
psychological talking point for hundreds of
years. Many of the most learned minds in history
have tried to answer such questions as: What is
the self? What is free will? and What is the
function of this awareness? And as our abilities
to think, abstract, dream, problem-solve,
imagine, consider, analyze, compute, and reflect
are housed in our brains, many have hoped that
neuroscience would help us better comprehend
the nature of consciousness.

What neuroscience has added to the discus-
sion, however, seems to be more about how
much we aren’t aware of—not only about
consciousness in general, but also concerning
how much information the brain manages to
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Consciousness,
simply defined,
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experience, to feel,
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The human brain

is very expensive

to run. It takes up
approximately 20%
of the blood and
oxygen in your body.
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It's believed the
average person
has as many as
(0,000 unique
thoughtsin a
single day.
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The popular myth that |
humansuseonly 10 |
percent of their brains

is not true: Every part

of the human brain has

a function.
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take in unconsciously yet still uses to help
inform perception, reasoning, and deci-
sion-making. And, trust me, there’s quite a
bit of it. That's proved by subliminal
perception, or the sensory information
that comes in below the threshold for
consciousness, as well as our unconscious
associations and attitudes. The uncon-
scious mind is quite adept at taking in
sensory data and forming memories.
Indeed, what we're unconscious of may
have just as much power as the cognitive
processes of which we are conscious.

As the study of consciousness moves
forward, scientists are trying to answer
some weighty questions. How does the
brain guide our attention, memory, and
learning as we navigate the world? How
does it know what we need to pay attention
to (and also what to ignore) in order to
optimally do so? How do the properties of
neural signaling change when we are
aware of a stimulus versus when we are
not? What happens in the brain when we
experience an altered state of conscious-
ness, like in sleep, anesthesia, or coma?
What neural circuits make up the “mind," or
our self-awareness of our cognitive
processes? Can we program computers to
be conscious? Are animals conscious?

When neuroscientists first attempted to
locate the seat of consciousness in the
brain, they looked to the frontal cortex.
After all, this region of the brain is respon-
sible for executive control, reasoning,
morality, and complex thought—shouldn't
it also govern our awareness? But as
researchers have continued their investi-
gations, they have learned that there's no
one part of the brain that directs our
conscious behavior. Rather, it appears that
communication among various brain
regions, a sort of neural synchronization, is
required for a person to be conscious and
aware. But the properties of that synchro-
nization remain elusive.

As you can see, there is plenty of
mystery left to go around, despite centu-
ries of scientific familiarity. With luck and a
lot more hard work, though, neuroscience
will one day be able to guide us to the
biological underpinnings of human thought
and reason.

CHRISTOF KOCH, Ph.D.

—The Allen Institute
for Brain Science

Put most simply, consciousness is a
matter of being “awake and aware

of your surroundings.” But what in
the human brain gives rise to such
awareness? That is one of the questions
that Christof Koch, now chief scientific
officer at the Allen Institute for Brain
Science, has been trying to answer for his
entire career. Koch possesses a scientist's
mind and a philosopher's heart—his

book Consciousness: Confessions of a
Romantic Reductionist chronicles his
professional and personal search for the
biological basis of consciousness using

a mix of science and narrative. Here,

Koch discusses what neuroscience can
offer our investigations of consciousness,
why it's more than just a philosophical
question, and whether we'll see conscious
computers in the near future.

Q: What's the easiest way to explain the
phenomenon of consciousness?

Christof Koch: It's not that hard, really—it's
experience. It's just having an experience. Feeling,
seeing, touching, smelling, having pain, having
pleasure, doing things, moving, solving something:
These are all conscious experiences. It's what
everyone does all the time when they are awake. It's
what goes away and what you aren't doing when you
are asleep or ina coma.

Q: What are some of the challenges of trying
to study consciousness from the brain
perspective?

Christof Koch: The biggest may be trying to
understand what physical things underlie
consciousness. How is it possible that the brain,
which is composed of matter, can give rise to
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“We can now study consciousness
instead of just sitting in an armchair

and making up theories about it."

experiences? It's not clear right now. And
there is no scholar that agrees upon a
theory of how organized matter like the
human brain gives rise to experience. It's
called the “mind-body problem." And even
hundreds of years ago, philosophers were
trying to figure out the relationship
between mind and matter in this way.

Q: Certainly the mind-body problem has
gotten a lot of study over the past few
hundred years. What can neuroscience
offer to those investigations that other
disciplines can't?

Christof Koch: It allows us to get
concrete about the questions we're
asking—to get beyond simply
philosophizing and test some concrete
questions. The philosophers talk about it
but they don't really do experimental
science and test their ideas. We can now
study patients who have disorders of
consciousness. We can see what is going
on in the brain during a persistent
vegetative state. We can look at
consciousness in fetuses, in babies, in
people with strokes. We can even look at
the brains of dogs, cats, squirrels, and
mice and ask what may be happening
when it comes to conscious experience.
We even have computer models. So
neuroscience is allowing us to take the
study of consciousness from the
metaphysical realm to the empirical
realm. And we can now study the actual
physical mechanisms that give rise to
consciousness instead of just sitting in an
armchair and making up theories about it.

Q: What can these kinds of studies

tell us about everyday living and
overall health?
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— Christof Koch

Christof Koch: You just don't see
pathologies of consciousness in coma or a
persistent vegetative state. You also see it
in many disorders like schizophrenia, in
attention-hyperactivity deficit disorder,
and in autism. In all these cases, there is
something wrong with the conscious
experience. Scientists like myself want to
know why. We want to understand when
and where that problem begins. Is it when
a baby is first born? This is an important
question. Because we still aren’t sure
when a person first experiences
something. Can you remember? When did
you first experience anything? When did
you first feel something? Was it in utero—
maybe when you starting kicking in your
mom's womb? Was it when you were born?
That moment when you first came out in
the world? Or was it maybe during year
one or year two when you actually became
conscious of the world around you—and
perhaps conscious of yourself? These are
important questions.

Butitisn't only when it begins. It's also
a matter of when things go awry. What
might be happening in a stroke patient who
has a damaged brain? He can't talk to you,
he doesn't experience things in the same
way as he did before that damage—but is
he still conscious? Is he feeling pain? Is he
feeling anything?

There have been many patients who
have suffered brain damage that cannot
communicate with us—and we don't know
if they are actually conscious or not. You
may remember a very famous patient in
Florida named Terri Schiavo. She was
diagnosed as being in a persistent
vegetative state. But was she truly without
consciousness in a coma-like state? Or did
she try to communicate but was unable to

due to the damage to her brain? Was she
feeling pain? Joy? Anything? Those are
questions that we are trying to answer.
And we have been getting some answers.
Answers that will help us better
understand not only human experience but
human health in the future.

Q: What do you think is the most
important thing that the average Joe
should know about consciousness and
the brain?

Christof Koch: Although we know that
consciousness comes from the brain—that
consciousness is a product of the
brain—we don't know if the brain is the
only thing that gives rise to consciousness.
There may be more.

There was a recent movie, Her, where a
man falls in love with his computer. This
computer is supposedly conscious. And
that's an interesting question: Is it possible
that a computer, some kind of complex
artificial intelligence built by humans, can
be conscious? Certainly a computer can
speak and can pretend to be conscious.
But does it actually have feelings?

This is a question that is going to become
increasingly more important, urgently
more important, as we build more
powerful artificial intelligences

in the world.

Can machines be conscious?

Or is consciousness only a property of
biological brains? Is consciousness limited
to the human brain? Or could other
creatures have it, too? | think anyone that
has a dog knows that we are not the only
conscious creatures around. But what
does that say about consciousness? And
could there be more than just the brain
giving rise to it?




