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introduction to evolution provides
the clearest, most concise explanation
of evolution available.

As the curain lifts at Harrah's in Las Yegas,
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P madician Mac King walks out on stage in a
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“Howedy! I'tm Mac Kingl" He then stars
bending minds with more finesse and
precision than a Jedi knight.
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King convinces spectators that he can hoolk
afish out of thin air, eat it and then spit it
back out — intact — into a wine glass. Such

skill in manipulating people's perceptions HARMEZSIMNG ILLUSION TO
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“We do this hecause we want to know how the human brain waorks," says
stephen Macknik, a colleague of Matinez-Conde at the institute. "That's a

Defend YDLH' fundamental question.” Planck by Planck
| Arecent brain imading study by Kuhn and his colleagues, for example, revealed ald on the Weh:
DES ktﬂp- which regions of the brain are active when people watch a magician do v
something impossible, such as make a coin disappear. Another group's work in Find us on Facebaak
monkeys suggests that two separate kinds of hrain cells are critical to visual Twitter Updates

attention. One group of cells enhances focus onwhat a person is paying
attention to, and the other actively represses interest in eventhing else. A
magician's real trick, then, may lie in coaxing the suppressing brain cells so that
a spectatar ignores the performer's actions precisely when and where required.

Other research asks whether individuals have different ahilities to spot the
TrEbLj{: hEt ctitical mament in a magic trick, or if magicians are taking advantage of

something intrinsic in every human brain.
and
. LIsing magic to understand attention and consciousness could have
CatapUlt Kits applications in education — imagine a teacher directing students' attention in
the same powerful way @ madician does. And figuring out the workings of the
birain might have medical uses, such as helping people who have attention
impairments.

Click here for
FREE Shipping!

“e want to take these principles to the clinic," Mainer-Conde says. People with
o autism, attention-deficitthyperactivity disorder and traumatic brain injuries have

ELEEIR Gt I B 1 e focusing on just one thing. Figuring out how magicians mold the mind
may ultimately lead to powerful new therapies that could shape and reshape the
frain.

Imaging the impossihle

In a lighthearted, (umscientific repart that

Eroat— - . | Appeared in the Brtish Medical JoLrnalin
iiiiiiiiiii 2007, researchers from the University of

: e B —fh—* —| Ooford proposed that magical abilities may
o - - he heritable. Evidence, the researchers
Enlarge S argued, comes from the complex patterns
FOOLIMG THE BRAIM of gene inheritance seen among young
Wieww Largerversion | Magician | wizards and witches at Hogwarts School of
and nedroscientist Gustay Witchcraft and Wizardry (comprehensively
Kuhn performs the vanishing recorded by authaor J K. Rowling in her
ball trick in these video stills. fictional series, which is also the source of

2 thee third "throw® (beginning this article's fitle).

at 4 seconds), Kuhn secretly
palms the hall. In his study, G2 Harry Potter may have inherited magical

percent of spectatars fwho genes, hut real-life madicians are not so
ware equipment ta track their lucky. Instead, they must rely on guick

eve movements) reported fingers and misdirection to sneak past
watching the ball the entire spectators' perceptive brains. Kuhn and his
time and seeing itvanish at its colleagues are tracking down exactly what
zenith. But a different story happens inthe incredulous brain as it
emerges from eve-tracking witnesses an impossible act, what the
data showing where study researchers call the "neurobiology of
participants actually loaked. dishelief”

Dwuring the first two throws,

In padicular, Kuhn is studying hiow people
understand cause and effect relationships.
Everyone knows that coins disappear
hecause someone moves them, not
hecause a madician waves his hand over
therm — and certainly not because Harry
Fotter mutters a spell.

fmast padicipants looked at
kKuhn's face, then hig hand,
then above his head -- tracking
the ball's path (bars indicate
the number of paticipants who
[ooked at each spof). But
during the fake throw, most

never looked ahove kuhn's "Wyhat magic is doing is producing disbelief

head, where the ball and a sense of wonder," Kuhn says, "and
supposedly vanished. Instead, that's what we are studying.”
they gazed at Kuhn's face or

hiz hand. The eyes knew the kuhn and his collaborators peformed

ball didn't leave the hand, even brain scans while subjects watched videos
though the brain thought of real magicians performing tricks that
otherwise. Harry FPotter could da in his sleep, including

coing that disappear (@vanascal,
cigarettes that are torn and miraculously
put back together (reparoh and levitating
hapkins (wingarditem feviosal. Volunteers
i a control group watched wideos inwhich no magic happened (the cigarette
remained torn), or inwhich something surprising, but not madgical, took place
ithe magician used the cigarette to comb his hair). Including the surprise
condition allows researchers to separate the effects ofwithessing a magic trick
from those of the unexpected. Although magic is often unexpected, the reverse
isn't akmays true, kKuhn says. A car crashing into your living room may bhe
surprising, but not magical.

In termms of brain activity patterns, watching a madgic trick was clearly different
from watching a surprising event. Researchers saw a "striking” level of activity
solely in the left hemisphere only when padicipants watched a magic trick, Kuhn
savs. Such a clear hemisphere separation is unusual, he adds, and may
represent the brain's atternpt to reconcile the conflict between what is withnessed
andwhat is thought possible. The two brain regions activated in the left
hemisphere — the dorsaolateral prefrontal cortex and the anterior cingulate cortex
— are thought to be impaortant for both detecting and resaolving these types of
conflicts.

Such studies provide a glimpse of the tasks in the brain that ultimately shape a
person's view of the warld, "Ifwe are to truly understand [cognition],” says
Martinez-Conde, "we must understand the nedral circuitey”

Masters of suppression

Mewe studies on individual nerve cells in the hrains of monkeys reveal something
that seasoned magicians know well. When it comes to attention, what goes
unnoticed is as important as what is noticed. But exactly howe the brain attends o
ane thing and ighores another has heen mysterious.

Jose-Manuel Alonso of the SLUINY State College of Optametry in Beww York City
thinks that the answer may lie in brain cells that actively suppress information
deemed irrelevant by the brain. These cells are just as important, if not more so,
than cells that enhance attention on a padicular thing, sayvs Alonso. "And thatis a
very new idea... WWhen you focus your attention very hard at a certain pointto
detect something, two things happen: Your attention to that thing increases, and
yvour attention to everthing else decreases”

Alonso and his colleagues recently identified a select group of brain cells in
monkeys that cause the brain to "freeze the world” by blocking out all irrelevant
signals and allowing the brain to focus an one paramount task. Counter to what
others had predicted, the team found that the brain cells that enhance attention
are distinct from those that suppress attention. Published in the August 2008
Mature Meuroscience, the study showed that these brain cells can't switch johs
depending onwhere the focus is — a finding Alonso calls "a total surprise ™

The work also shows that as a task gets maore difficult, bath the enhancement of
essential information and suppression of nonessential information intensify. As
a monkey tried to detect quicker, more subtle changes in the colar of an ohject,
bioth types of cells gresw more active.

To make tricks waork, madicians may be exploiting this property of the brain,
Alonso says. Magicians can "attract your attention with something very powerful,
and create a huge suppression in regions to make you blind." In the magic
warld, "the more interest [magicians] manage to draw, the stronger the
suppression that they will get" he says. It's the perfect cover for a trick.

Looking but not seeing

Magicians often rely on misdirection — getting the audience to look to the wrong
place while the perfaormer pockets the dove ar switches a live fish for a fake. By
carefully controlling the audience's gaze and using gestures to draww focus away
from the trick, @ madician can force spectators to ook away, too.

Macknik explains a classic trick called the French Drop to illustrate this point. A
magician holds a cain in the left hand and pretends to pass the coin ta the right
hand, which remains empty. "What's critical is that the magician looks at the
empty hand. He pays riveted attention to the hand that is empty," Macknik says.
The audience takes its cue from the magician and focuses attention on the right
hiand, believing itto hold the coin.

caontrolling where spectators moaowve their eyves takes skill. Perhaps more
impressive, though, is controlling spectators' minds. Several experiments have
hiowy shown that people can stare directly at something and not see it.

Fora study published in Current Bicjogy in 2006, Kuhn and hig colleagues
tracked where people gazed as they watched a madician throwe a ball into the air
several times. On the [ast throw, the magician anly pretended to toss the ball.
Still, spectators claimed to have seen the hall launch and then miraculousky
disappear in midair. But here's the trick: In most cases, subjects kept their eyves
an the magician's face or on the ball, which never left his hand. Onky when the
ballwas actually atthe top part of the screen did padicipants look there. et the
brain perceied the ball in the air, overriding the actual wisual information: The
birains, not the eyes, were fooled.

Linderstanding how madicians carny off tricks by manipulating perception begs
the gquestion ofwhether their success depends on some people being less
perceptive. (And, alternatively, of whether there really are tough crowds )
Researchers trying to answer that question get only ane shot: Once the hall in
the madician's hand is pointed aut, it's impossible to miss. "The tough part with
studying inattentional hlindness, and with magic, is thatyou can anly do it once,"
says Daniel Simons of the University of llinois at Lirhana-Champaidn.

Simons and his colleagues found away around this problerm by first measuring
hiowe perceptive people are. Then the team asked whether more perceptive
peaple succumb less easily to inattentional hlindness, which is when a persan
doesn't perceive something because the mind, not the eyves, wanders. [n a
paper in the April Psiechonormic Bulietin & Rawview the researchers report that
peaple who are very good at paying attention had no advantage in performing a
visual task that required noticing something unexpected. Task difficulty was what
mattered. Few padicipants could spot a mare subtle change, swhile most could
spot an easy one. The results suggest that madicians may be tapping in to
some universal property of the human hrain.

“We're good at focusing attention,” says Simons. "It's what the visual system
was builtto do Inattentional blindness, he says, is a by-product, a necessary
consequence, of aur visual system allowing us to focus intently on a scene.

Magical experiments

Magicians hawve perfected their tricks over the millennia. So the technigques
magicians use on stage, says Macknik, are "exceptionally robust," which, in
heudroscientists' lingo is wery high praise for a strong effect. "Cognitive
hedrascience's experiments are really crappy compared to magicians'," he says.
In his experience, subjects often guess what the experiment is about, which

ruing the experiment.

There's another reason the tricks up magicians' sleeves may prove maore
poweerful than amything dreamed up in a lab. Many classic visual attention
experiments completely ignore social context, something known to affect
attention and perception and long exploited by magicians.

Marinez-Conde and Macknilk plan to study the effects of one aspect of sacial
context — laughter — on attention. Magicians like Mac King have the audience in
stitches throughout a performance. Madinez-Conde says one of her
collaborators, magician John Thompson, told her that when the audience is
laughing, time stops, diving the magician a golden opporunity to act unnoticed.

Linderstanding how emotional states can affect perception and attention may
lead to more effective ways to treat people who have attention problems.

“Scientifically, that can tell us a lot about the interaction between emotion and
attention, of both the normally functioning hrain and what happens in a diseased
state " savs Mantinez-Conde.

Channeling attention within different settings — such as a hospital rehahilitation
unit or @ classroom of unruly fitth graders — is one [0ty aim of this neww marriage
between madicians and neurascientists. "Here we can take methods from
magicians," Macknik says, and find new ways to treat people who have brain
trauma, Alzheimer's disease and attention-deficitthyperactivity disorder. "WWe
don't knowe how it's going to work because no one's ever done it before.”

He expects that the study of consciousness and the mind will henefit
enarmously from teaming up with magicians. "wWe're just at the beginning,”
Macknik says. "It's heen very gratifying so far, but it's only going to get better”
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