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*i QUESTION PRESENTED

Does the execution of an offender who committed the crime at the age of 16 or 17 constitute cruel and unusua punishment
in violation of the Eighth Amendment?
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*1 INTERESTSOF AMICI CURIAE

The American Medical Association, the American Psychiatric Association, the American Society for Adolescent Psychiatry,
the American Academy of Child & Adolescent Psychiatry, the American Academy of Psychiatry and the Law, the National
Association of Social Workers, the Missouri Chapter of the National Association of Social Workers, and the National Mental
Health Association file this brief as amici curiae in support of respondent by written consent of both parties, pursuant to Rule
37.3(a) of the Rules of this Court.

With approximately 250,000 members, the American Medical Association is the nation's largest professional organization
of physicians and medical students. Founded in 1847, its purpose is to promote the science and art of medicine and the
betterment of public health. The American Psychiatric Association was founded in 1844 and today has more than 35,000
member physicians who specialize in psychiatry. The American Society for Adolescent Psychiatry was founded in 1967 and
today has approximately 500 members. The American Academy of Child & Adolescent Psychiatry was founded in 1953 and
today has approximately 6500 child and adolescent psychiatrists and other interested physicians. The American Academy of
Psychiatry and the Law, with approximately 2000 physician members, is devoted to issues at the intersection of psychiatry and
the law. Established in 1955, the National Association of Social Workers (NASW) is the largest association of professional
social workers in the world with 153,000 members and chapters throughout the United States, in Puerto Rico, Guam, *2 the
Virgin Islands, and an International Chapter in Europe, with the purpose of developing and disseminating standards of social
work practice while strengthening and unifying the social work profession as a whole. The Missouri Chapter of NASW has
2,700 members. The National Mental Health Association is the country's oldest and largest nonprofit organization addressing
all aspects of mental health and mental illness since 1909. It has 340 affiliatesin 43 states.

Each of the above-referenced amici iscommitted to the advancement of science. Amici submit thisbrief to describethe scientific
findings of medical, psychiatric, and psychological research relevant to the legal issues under consideration.

SUMMARY OF ARGUMENT

The adolescent's mind works differently from ours. Parents know it. This Court has said it. Legislatures have presumed it for
decades or more. And now, new scientific evidence sheds light on the differences.

Scientists have documented the differences along severa dimensions. Adolescents as a group, even at the age of 16 or 17, are
more impulsive than adults. They underestimate risks and overvalue short-term benefits. They are more susceptible to stress,
more emotionally volatile, and less capable of controlling their emotions than adults.

In short, the average adol escent cannot be expected to act with the same control or foresight as a mature adult.

Behavioral scientists have observed these differences for some time. Only recently, however, have studies yielded evidence of
concrete differences that are anatomically based. Cutting-edge brain imaging technology reveal s that regions of the adolescent
brain do not reach a fully mature state until after the age of 18. These regions are precisely those associated with impulse
control, regulation of emotions, risk *3 assessment, and moral reasoning. Critical developmental changes in these regions
occur only after late adol escence.
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Science cannot, of course, gauge moral cul pability. Scientists can, however, shed light on certain measurable attributes that the
law has long treated as highly relevant to culpability. This Court has concluded that both adol escents who are under age 16 and
mentally retarded persons exhibit characteristics - “ disabilities in areas of reasoning, judgment, and control of their impulses,”
Atkins v. Virginia, 536 U.S. 304, 306 (2002) - that categorically disqualify them from the death penalty. Offenders at age 16
and 17 exhibit those characteristics as well.

ARGUMENT

SCIENCE CONFIRMSTHAT ADOLESCENT OFFENDERSAT THE AGES
OF 16 AND 17 EXHIBIT DEFICIENCIESTHIS COURT HASIDENTIFIED
ASWARRANTING EXCLUSION FROM THE DEATH PENALTY.

This Court has held that adolescents who commit capital crimes before the age of 16 and offenders who are mentally retarded
are categorically exempt from the death penalty because they exhibit “ disabilitiesin areas of reasoning, judgment, and control of
their impulses.” Atkins, 536 U.S. at 306; Thompson v. Oklahoma, 487 U.S. 815 (1988). Because of these pervasive deficiencies,
this Court has concluded that members of these groups “do not act with the level of moral culpability that characterizes the
most serious adult crimina conduct.” Atkins, 536 U.S. at 306.

Neither moral culpability, nor qualification for the death penalty is susceptible to scientific measurement. But the particular
attributes this Court has recognized as critical to those legal judgments are scientifically identifiable. This brief focuses on what
science can tell us about the neurological, *4 physiological, psychological, and emotional development of older adolescents
from the perspective of scientists and medical professionals. Although, for convenience, this brief refersto the oldest of minors
as “teens’ or “adolescents,” all the scientific conclusions recounted are relevant to minors who are 16 and 17 years of age.

Contrary to what some laypersons may believe, see Amicus Br. of the State of Alabama, et al. at 3, the evidence reveals that
these older adolescents do not have adult levels of judgment, impulse control, or ability to assess risks. Recent advances in
brain-imaging technology confirm that the very regions of their brainsinvolved in governing these behavior-control capacities
are anatomically immature. See Point A, infra.

This evidence describes the characteristics of the normal, healthy adolescent. To the extent that adol escents who commit capital
offenses suffer from serious psychological disturbances that substantially exacerbate the already existing vulnerabilities of
youth, they can be expected to function at sub-standard levels. See Point B, infra.

If, asthis Court has observed, executing adolescents under 16 and mentally retarded offenders does not serve the death penalty's
legal purposes, the same must be true of 16- and 17-year-old offenders. See Point C, infra.

A. Older Adolescents Behave Differently Than Adults Because Their Minds Oper ate Differently, Their Emotions Are
More Volatile, and Their Brains Are Anatomically Immature.

Anyone who remembers being a teenager, who has been the parent or caretaker of ateenager, or who has observed adol escent
behavior, knows intuitively that adolescents do not think or behave like adults. These behavioral differences are pervasive and
scientifically documented. *5 Teens (including, again, the oldest of minors) are different. Their judgments, thought patterns,
and emotions are different from adults, and their brains are physiologically underdeveloped in the areas that control impulses,
foresee consequences, and temper emotions. They handle information processing and the management of emotions differently
from adults.
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1. Adolescents areinherently more proneto risk-taking behavior and less capable of resisting impulses because of
cognitive and other deficiencies.

Adolescents, asagroup, “arerisk takers.” 1 “Relative to individuals at other ages, ... adolescents ... exhibit a disproportionate

amount of reckless behavior, sensation seeking and risk taking.” 2 Risk taki ng of all sorts - whether drunk driving, unprotected
sex, experimentation with drugs, or even criminal activity - is so pervasive that “it is statistically aberrant to refrain from such

[risk-taking] behavior during adolescence.” 3In short, teenagers are prone to making bad judgments.

Cognitive experts have shown that the difference between teenage and adult behavior is not a function of the adolescent's
inability to distinguish right from wrong. Nor is it a function, as early studies suggested, of an inability to conduct any

cost-benefit analysis at al.* Rather, the difference *6 lies in what scientists have characterized as “deficiencies in the

way adolescents think,” 5 an inability to perceive and weigh risks and benefits accurately. 6 “[B]ecause of developmental

influences,” teens“differ from adultsin the subjective value[ 9] that they attach to various perceived consequencesin the process
of making choices.” ! They focus more on opportunities for gains and less on protection against losses. 8 They put greater

emphasis on short-term consequences than adults and discount future consequences more than adults. 9 Itisnot that adolescents
do not perform cost-benefit analyses; rather, they skew the balancing, resulting in poor judgments.

*7 Adolescents cognitive deficiencies are compounded by “deficiencies in adolescents social and emotional capability.” 10

One group of psychosocia researchers gauging these factors, along with cognitive development, “maturity of judgment,” or
“psychological maturity,” as compared to adults, has been able to draw conclusions about the adolescent in three respects:
“responsibility” (including factors such as self-reliance and independence); “perspective” (which covers the capacity to
“consider[] situationsfrom different viewpoints’); and “temperance” (encompassing the ability “to limitimpulsivity”). 1 Thus,
“observed differences in risky decision-making between adolescents and adults’ reflect “ differences in capabilities, and not

simply priorities.” 12

This study, based on a sample of more than 1,000 adolescents and adults, established that psychosocial maturity isincomplete

until age 19, at which point it plateaus. 13 Adolescents “ score lower on measures of self-reliance and other aspects of personal

responsibility, they have more difficulty seeing things in long-term perspective, they are less likely to look at things from the

perspective of others, and they have more difficulty restraining their aggressive impul ses.” 14

15

Perspective and temperance, in

particular, do not mature until late in adolescence.

Researchers have found that the deficiencies in the adolescent mind and emotional and social development are *8 especially
pronounced when other factors - such as stress, emotions, and peer pressure - enter the equation. These factors affect everyone's
cognitive functioning, but they operate on the adolescent mind differently and with special force.

The interplay among stress, emotion, and cognition in teenagers is particularly complex - and different from adults. Stress

affects cognitive abilities, including the ability to weigh costs and benefits and to override impul seswith rational thought. 16 Byt
adol escents are more susceptible to stress from daily events than adults, which trandates into further distortion of the already

skewed cost-benefit analysis. 1

Emotion, likestress, also playsanimportant rolein cognition, influencing decision-making and risk-taking behavior. 18 Because
of both greater stressand more drastic hormonal fluctuations, adolescents are more emotionally volatile than adults - or children,

for that matter. +° They tend to experience emotional states that are more extreme and more variable than those experienced
by adults. 20
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Thetypical adolescent isalso more vulnerable to peer pressure than an adult. “ Social interactions and affiliation with peerstake
on particular importance during ... adolescence.” 21 Adolescents spend twice as much time with peers as with parents or other
adults. 2 The pronounced *9 importance of approval and acceptance by friendswill make an already risk-prone or impulsive
adolescent even more so. >3 Adolescents not only are more susceptible to peer pressure, but they gravitate toward peers who
reinforce their own predilections. In other words, a risk-prone and impulsive teen will have a comparatively high propensity to

gravitate toward others who reinforce that behavior. 24 Unsurprisingly, an adolescent who spends time with risk-prone friends

ismorelikely to “engag[€] in risky behavior.” %

In sum, the conclusion of the scientific research isthat, for avariety of interrelated reasons, adol escents as agroup are less able
than adults to moderate risky behavior or control impulses.

2. Brain studies establish an anatomical basis for adolescent behavior.

Modern brain research technologies developed a body of data in the late 1990s - well after this Court decided Stanford v.
Kentucky, 492 U.S. 361 (1989) - that provides a compelling picture of the inner workings of the adolescent brain. % 10

Adolescents behavioral immaturity mirrors the anatomical immaturity of their brains. 2" To adegree never before understood,
scientists can now demonstrate that adolescents are immature not only to the observer's naked eye, but in the very fibers of
their brains.

This insight emerges from sophisticated and non-invasive brain imaging techniques, performed by high-resolution structural

and functional magnetic resonance imaging (“MRI") and other technologies. 28 These imaging technigques are a quantum leap
beyond previous mechanisms for assessing brain development. Before the rise of neuroimaging, the understanding of brain

development in the days of Thompson and Sanford was gleaned largely from post-mortem examinations, 29 \which shed little

light on how alive brain operates and how a particular brain develops over time, or “longitudinally.” 30 Brain imaging, *11
in contrast, allows researchers to study how alive brain progresses longitudinally.

Technological breakthroughs have not only enabled scientists to confirm some of what was previously known or believed, but
they have provided new evidence that has changed the way scientists understand the development of the human brain as it

progresses from childhood through adolescence and into adulthood. 81 “structural brain imaging studies in normal children
and adolescents have been helpful in relating the dramatic maturation of cognitive, emotional, and social functions with the

brain structures that ultimately underlie them.” 32

In this regard, two complementary observations have been especially revealing. First, adolescents rely for certain tasks, more
than adults, on the amygdala, the area of the brain associated with primitive impulses of aggression, anger, and fear. Adults, on
the other hand, tend to process similar information through the frontal cortex, a cerebral area associated with impulse control
and good judgment. Second, the regions of the brain associated with impulse control, risk assessment, and moral reasoning
develop last, after |ate adolescence.

*12 a. Research showsthat adolescent brainsare more activein regionsrelated to aggression, anger, and fear, and
lessactivein regionsrelated to impulse control, risk assessment, and moral reasoning than adult brains.

The brain is a complex network of interrelated parts. Each part is associated with different functions and capabilities. The
regions rel evant to understanding the adol escent behaviors discussed in the previous section are the areas of the brain associated
with (1) emotional impulses, particularly aggression; and (2) impulse control, risk assessment, and moral reasoning.
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The emotional center of the brain is the limbic system. 33 Within the limbic system is the amygdala, which is associated with
aggressive and impulsive behavior. % The amygdala is “a neural system that evolved to detect danger and produce *13
rapid protective responses without conscious participation.” 35 1t dictates intinctive gut reactions, including fight or flight

responses. 36

When it comesto “response inhibition, emotional regulation, planning and organization,” the so-called executive functions, the
most important components of the brain are the frontal lobes. ST particular, “the neocortex at the top of the brain[] mediate] s

» 38

“more complex’ information-processing functions such as perception, thinking, and reasoning, and the prefrontal cortex is

associated with avariety of cognitive abilities, %9 includi ng decision making, 40 yisk assessment, ** abil ity tojudgefuture *14

a4

consequences, 42 evaluating reward and punishment,43 behavioral inhibition, ™ impulse control, *° deception, 46 responses

k47

to positive and negative feedbacl and making moral judgments. 48

The frontal 1obe modulates synaptic transmissions from the amygdal a™® towhich it is strongly connected. 0 A sill- *15
maturing frontal lobe exertslesscontrol over the amygdalaand haslessinfluence over behavior and emotionsthan afully mature

frontal lobe. ®* In other words, if the frontal lobe isimmature or underdevel oped, thereisless of a check on the amygdala.

New research suggests that the limbic system is more active in adolescent brains than adult brains, particularly in the region
of the amygdal a°2 and that the frontal lobes of the adolescent brain are less active. > More generaly, as teenagers grow into
adults, they increasingly shift the overall focus of brain activity to the frontal lobes. 54

*16 b. Adolescent brainsare not fully developed in regionsrelated to reasoning, risk taking, and impulse control.

Even more groundbreaking than the evidence of brain activity isthe recent revelation, confirmed through brain imaging studies,

that the brain's frontal lobes are still structurally immature well into late adolescence. % The prefrontal cortex (which, as
noted above, is most associated with impulse control, risk assessment, and moral reasoning) is “one of the last brain regions

to mature.” °6 This, in turn, means that “ response inhibition, emotional regulation, planning and organization ... continue to

develop between adolescence and young adulthood.” 5 Asone prominent neurophysiologist put it, “[s]tructural maturation of

individual brain regions and their connecting pathways is a condition sine qua non for the successful development of cognitive

... functions.” %8

*17 The adolescent's frontal lobes are underdevel oped in two distinct ways, each of which directly affects brain functioning.
First, myelination isincomplete. Second, pruning isincomplete. We discuss each in turn.

Myelination. An important measure of brain maturity is myelination. 59 Myelination is the process by which the brain's axons
are coated with a fatty white substance called myelin. Myelin surrounds the axons, which are neural fibers that use electrical

impulsesto carry information acrosslong distances, and insul ates the pathway, speeding the neural signal along the pathway . 60
“The presence of myelin makes communication between different parts of the brain faster and more reliable.” 61 Myelination

n 62 d 63

of “white matter continues through adolescence and into adulthoo

*18 Asmeasured by myelination, different partsof thebrain matureat different rates. 64 Thenew brain imaging data, supported
by data gathered through the older autopsy technique, 65 provides credible evidence that the frontal lobes, which are still
developing well into adol escence and beyond, are among the last portions of the brain to mature. %6 |11 other words, the region
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of the brain associated with impulse control, risk assessment, and moral reasoning is the last to form, and is not complete until
late adolescence or beyond.

Pruning. Gray matter, which comprisesthe outer surfaces, or cortices, of thebrain, iscomposed of the brain cells (or neurons) 67

that perform the brain's tasks, such as the cognition and higher functions that are carried out in the frontal lobes. 8 Like

myelination, changesin gray matter are important indications of brain maturity. Asthe brain matures, gray matter decreases®

through a process called pruning. Just as the pruning of arose bush strengthens the remaining branches, the pruning of gray
matter improvesthefunctioning of the brain'sreasoning centers. 70 Brain cellsthat are not used shrivel off, ™t thereby increasing

the efficiency of the *19 neural system. 2 Thus, pruning establishes some pathways and extinguishes others, enhancing brain
functioning.

Scientists have known about pruning for over 20 years, 3 put modern brain imaging technology has provided insights into

the process of pruning. 4 Until MRI technol ogy emerged, the common wisdom was that the volume of gray matter spurted
only once, shortly after birth, and then declined gradually over time. Brain scans have revealed a more complicated reality:

In particular regions of the brain, gray matter blossoms once again later in childhood. > The frontal *20 lobe is one of the
places where gray matter increases - before adolescence - and then gets pruned over time, beyond adolescence. 6 Asistrue

of myelination, the frontal lobes are the last regions where pruning is complete. "7 That means pruning is occurring last in
the areas related to impulse control, risk-taking, and self-control. One of the last areas of the brain to reach full maturity, as

measured by pruning, isthe part associated with regulating behavior, stifling impulses, assessing risks, and moral reasoning. 8

B. Tothe Extent That Adolescents Who Commit Capital Offenses Suffer From Serious Psychological Disturbances
That Substantially Exacer bate the Already Existing Vulner abilities of Youth, They Can Be Expected to Function at
Sub-Standard L evels.

The evidence summarized to this point, based upon studies of normal adolescents, leads to the conclusion that normal
adol escents cannot be expected to operate with the level of maturity, judgment, risk aversion, or impulse control of an adult.
Adolescents cannot be expected to transcend their own psychological or biological capacities. However, an adolescent who has
suffered brain trauma, a dysfunctional family life, violence, or abuse cannot be presumed to operate even at standard levels
for adolescents.

*21 There is good reason to believe that the population of adolescents who end up on death row are more likely to have

suffered any or all of these disturbances. 7 Tothe extent that thisistrue, the population of adolescent offenderson death row is
likely to be exceptionally immature as amatter of cognitive devel opment, psychosocial development, anatomical devel opment,
or al three.

C. Executing Adolescents Does Not Serve the Recognized Pur poses of the Death Penalty.

This Court has never required mountains of data to appreciate that “youth is more than a chronological fact.... It isatime and
condition of life when a person may be most susceptible to influence and to psychological damage.” Eddings v. Oklahoma,
455 U.S. 104, 115-16 (1982) (quoting Bellotti v. Baird, 443 U.S. 622, 635 (1979)). The foregoing data do, however, show that
older adolescents are not simply miniature adults, with less experience or wisdom. They are also not as equipped as adults to
engage in moral reasoning and adjust their conduct accordingly.

These neurological, physiological, and psychological deficits are exactly the characteristics that this Court has identified as
warranting a categorical exemption from the death penalty.
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If offenders with mental retardation are less culpable because their underdeveloped brains leave them with “diminished
capacities to understand and process information, to communicate, to abstract from mistakes and learn from experience, to
engage inlogical reasoning, to *22 control impulses, and to understand the reactions of others,” Atkins, 536 U.S. at 318, then
the same must also be true of older adolescents. So too, if younger adolescents are | ess cul pabl e because of their inexperience,
emotionality, susceptibility to peer pressure, and impulsivity, Thompson, 487 U.S. at 834, the same must again be true of
older adolescents. They, too, are limited by the capacities of their “equipment” as are mentally retarded offenders. The greater
predilection for high-risk behavior, the emotional volatility that clouds judgment, and the underdevel oped impulse control are
pervasive among adolescents, just as they are among mentally retarded individuals.

Thedifferenceisthat youth istemporary. Adolescents, with immature brains, emergent coping skills, and diminished judgment
capacity, eventually become adults who can and should be held fully accountable for their actions. In the meantime, however,
to execute 16- and 17-year-old offendersisto presume full adult responsibility and to hold them accountable not just for their
acts, but also for the immaturity of their neural anatomy and psychological development.

ThisCourt hasheld that executing amentally retarded offender isunlikely to “ affect the cold cal culusthat precedesthe decision’
of other potential murderers.” Atkins, 536 U.S. at 319 (quoting Gregg v. Georgia, 428 U.S. 153, 186 (1976)). The same is
true of older adolescents whose “calculus’ weighs inputs - particularly, future consequences - differently from adults, and far
differently from the cold-blooded adult murderer for whom the death penalty is reserved. Id. at 320; seeid. at 319.

Aslong as this Court adheres to the view that an underdeveloped brain combined with heightened emotionality, an immature
ability to anticipate long-term consequences, and susceptibility to peer pressure, justifies categorically excluding younger
adolescentsand mentally *23 retarded offenders from the death penalty, the medical evidence should lead the Court to accord
the same treatment to adolescents at the age of 16 or 17.

CONCLUSION

Sixteen- and 17-year-old offenders possess the same characteristics that warranted excluding offenders under 16 and mentally
retarded persons from the reach of the death penalty, and on that basis they should also be excluded.
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