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IF SCIENTISTS CAN PROVE THAT THE BRAIN DETERMINES
THE MIND, LAWYERS COULD CONVINCE JURIES THAT
DEFENDANTS MAY NOT BE RESPONSIBLE FOR THEIR CRIMES

BY MICHAEL S. GAZZANIGA AND MEGAN S. STEVEN

magine you are a juror for a horrific murder case. Harry is the de-

fendant. You sit down with 11 of your peers—people who may not

be up on the latest scientific understanding about human behav-

ior. Most of the jurors have never heard the word “neuroscience”

nor given a moment’s thought to the concept of “free will." And
you know that most jurors have little patience for criminal-defense ar-
guments based on such notions as “temporary insanity.” The jurors
are there to determine whether Harry committed the crime, and if they
decide he did, they will deliver their verdict without regret. But have
they considered whether Harry acted freely or as an inevitable conse-
quence of his brain and his past experiences?
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Defense lawyers are looking for
that one pixel in their client’s bra
scan that shows a maltunction.

Although advances in neuroscience conrinue
at a rapid pace, their ethical and legal implica-
tions are only beginning to be taken into account.
The tlink berween the brain and behavior is much
closer than rhe link between genes and behavior,
yet the public debate about the legal implications
of genetic findings far outweighs that given to
brain research,

Progress in neuroscience and technology rais-
€5 numerous issues with respect to the core con-
struects of law, such as cotupetency tostand trial,
the genesis of violent behavior and the determi-
nation of whether witnesses are lving [see “The
New Lie Detectors,” by Laurence R, Tancredi,
on page 46], For example, knowing that a brain
deficiency predisposes certain people to violence
would present a host of controversial questions,
including whether we might “mark ” these people
for surveillance by authorities; whether preemp-
tive treatment of these people is desirable; wheth-
er juries are likely o discriminare against them;
and whether sociery might change how it pun-
ishes and rehabilitares such people who are con-
victed of crimes. How far along are we, today, in
being able to make such determinations?

Free Will vs. Free Won't

Perhaps the most fundamentalimplication of
21st-century brainscience is thara way may exist
to evaluate free will. The logic goes like this: The
brain determines the mind, and the brain is sub-
ject to all the rules of the physical world. The
physical world is determined, so our brains must
also be determined. If so, then we must ask: Are
the thoughts that arise from the brain also deter-
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mined? Is the free will we seem to experience just
an illusion? And if free will is an illusion, must
we revise our conception of whart it means o be
personally responsible for our actions?

This conjecture has haunted philosophers for
decades. But with new imaging tools that show
the human brain in acrion, these questions are
being reexamined by neurcscientists and, in-
creasingly, the legal world. Defense lawyers are
looking for rhat one pixel in their client’s brain
scan that shows an abnormality—some sort of
malfunction that would allow them to argue:
“Harry didn’tdoit. His brain did it. Harry is not
responsible for his actions.” [For more on the
relative accutacy of such scans, see “Fact or Phre-
nology?” by David Dobbs, on page 24.]

At the same time, we must realize that evenif
the causation of an act {criminal or etberwise) is
explainable in rerms of brain function, that does
not mean that the person who carries out the act
is exculpable. Although brains can be viewed as
more or less automatic devices, like clocks, we as
people seem free to choose our own destiny. Is
there a way to sertle rthis dilemma?

A first step was taken in rhe 1980s by Benja-
min Libet, now emeritus professor of physiology
at the Universicy of California at San Francisco.
If the brain carries our its work before one be-
comes consciously aware of a thought, as most
NEUTOSCIENtists NOW ACCept as true, it would ap-
pear that the brain enables the mind. This idea
underlies the neuroscience of determinism. Libet
measured brain activity during voluntary hand
movements. He feund rhat berween 300 and
1,000 milliseconds before we actually move our
hand there is a wave of brain activity, called the
readiness porential, Liber set out to determine
the moment, somewhere in that 300 to 1,000
milliseconds, when we make the actual conscious
decision to move our hand.

Libet found rhar the time between the onset
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* the readiness potential and the moment of con-
«cinus decision making was abour 300 millisec-

ads. If rhe readiness porential of the brain is

sitiated before we are aware of making the deci-
<on to move our hand, then ir would appear thar

ur brains know our decisions before we become
zenscious of them,

This kind of evidence seems to indicate that
--ze will is an illusion. Bur Libet argued thar be-
2zuse rhe time from the onset of the readiness
~otential to the actual hand movement is about
00 mulliseconds, and it takes 50 to 100 muilisec-

nds for the neural signal to travel fromthe brain
o the hand ro acrually make ir move, rthen there
:re 100 milliseconds Jefi for the conscious self to

ther act on the unconscious decision or veto it.
That, he said, is where free will arises—in the

=toing power. Neuroscientist Vilayanur 5. Ra-
—achandran of the University of California ar
san Diego, in an argument similar to 17th-cen-
-ury English philosopher John Locke’s theory of
“ree will, suggests that our couscious minds may
~or have free will bur do have “free won'.”

Resisting Violent Tendencies
Many other experiments show that our brain
czts things done before we know ahout them. Bur
nhat does this mean for real-life problems of free
.ill, such as vielent behavior? [s there a way to
se current scientific knowledge to argue for re-
Zuced culpahility under the law?

Evidence from parients with brain lesions
zonfirms thar the prefrontal cortex plays a criti-
zalrole in social hehavior. And psychological ex-
sms indicare that people who repeatedly commir

iolent crimes often have antisocial personality
Zisorder (APD}. It would therefore be interesting
=y know if criminals with APD, who demonstrare
-anormal social behavior similar to thar of pa-
ents with prefronral lobe damage, also have ab-
~ormalittes in rhe prefrontal areas of rhe brain.
To address this question, Adrian Raine, a psy-

chology pratessor at the University of Southern
California, and his colleagues imaged the brains
of 21 people with APD and compared them wirh
the brains of healthy subjects and orher conrrols,
They found that people with APD had a reduced
volume of gray marter and a reduced amount of
neural acriviry in the prefroncal areas as coms-
pared with the controls. This finding indicares
thar rhere is a strucrural difference between the
brains of criminals with APD and the brains of
the normal popularion. The ourcome also sug-
gests that a volume difference in gray matter in
rhat area of the brain may lead to a functional
difference in social behavior.

In 2002 Antonia S. New, associate professor
of psychiarry at the Mount Sinai School of Medi-
cine, looked ar a specific characterisric of APD—
impulsive aggression, Using positron emission
tomography, her ream monirored the metabolic
activity of the brain in response to an excitatory
chemical called m-CPP in people with impulsive
aggression and in healthy, nonaggressive controls.
M-CPP normally activares rhe anterior cingulare
(a frontal area of the brain known o be involved
in inhibition) and deactivates rhe posterior cingu-
late. The opposite was found to be rrue for people
with impulsive aggression: the anterior cingulate
was deacrivared, and the posterior cingulate was
activated. The investigators coneluded thar people
with impulsive aggression have less activation of
inhibitory regions and rthar rhis may coniribute ro
their ditficulty in modulat-
ing aggression,

If findings such as these
are true, it is still possible
thar cerrain vielent people
do not inhibit their impulses
even though they conld in-
hibit them—and therefore
should be held responsible
for their acrions. Future re-
search will be needed to de-
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