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BRAIN MACHINERY

The Science of Perception

In the early 1980s, scientists at a leading university robotics center
watched as their newly created robot trundled from one end of its
universe to the other in jittery fits and starts. That “universe” was
no more than twenty feet across, consisting entirely of a cluttered
basement storage room in a university building. Yet this was the
only world that the robot’s programming enabled it to know.

The robot itself—an ungainly stack of computer processing
units bolted to a rolling metal frame—was a rather homely traveler.
It had been built for smarts, not beauty, and its powerful computer
brain had been loaded with specially written software designed to
help it “think™ its way across the room. The robot had also been
equipped with a rudimentary sense of vision, supplied by a video
camera bolted to its metal frame, which would feed its digital brain
with the “sensory” input needed to complete the trip successfully.

The robot’s objectives, as assigned by the scientists, were simple:
to use its robotic vision to navigate safely through the crowded
room, find the door leading to the hallway, and swing the big door
open. The casual observer might find this an unworthy challenge
for such an advanced machine, but the scientists knew the mission
would stretch the robot’s computational powers to the limit. They
hoped the experiment would tell them important things about the

11




—ﬁ

WHY GOD WON'T GO AWAY

ability of artificial intelligence systems to perceive and interact
with their surroundings while on the move.

In this experiment, movement was the issuc, and the demands
it placed upon the robot’s computerized brain were apparent in

the intense effort the robot poured into every painstaking step:
even the slightest forward motion was preceded by an agonizingly
prolonged analytical pause—the challenge of sidestepping a desk,
tor example, might delay the robot for hours.

To understand why the robot’s progress was so excruciatingly

slow, we have to understand the primitive fashion in which it
perceived its surroundings. The robot's only source of information
about the landscape that it was trying to traverse came in the form
of the visual images fed to its computers by the video camera
bolted to its frame. The robot depended upon these visual images
to onent itself to the surrounding world, but each time the robot
inched forward those images subtly changed: angles and distances
shifted, shadows seemed to drift, some objects seemed closer, while
others secemed farther away.

The room was not physically changing, of course; what changed
was the robot’s physical relationship to each item in the room.
Each time the robot moved forward, it saw a different picture of its
world. These pictures were different in very subtle degrees, but
those subde differences were enough to bring the brainy machine
to a standstill. Its processors lacked the computational power, and
its software lacked the complexity, to understand that the world
portrayed in the later sets of images was nothing more than a
slightly altered version of the world it had seen before.

As far as the robot was concerned, any change meant total
change, and each new image was showing him a completely new
and different universe. Experience from the *old” world did not
carry over into the new one—reality, for the robot, did not flow
continuously from one moment to the next—so each new visual
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image represented an entirely new reality that had to be fathomed
from scratch.

This processing placed a staggering load upon the robot’s digi-
tal brain, and as a result, its forward progress was torturously slow.
Finally, some ten hours after it embarked, it made its way to the
door that was its destination, grasped the metal lever in a crude ro-
botic claw, and slowly tugged the door open.

The completion of the journey triggered a short celebration
among lab staffers. Afterward, the robot was rolled back to its
starting point and instructed to repeat the trip. Dutifully, the robot
began another painfully slow trudge across the storeroom, and
after many hours of hard work, it once again stood at its destina-
tion. But as its cameras scanned the door, and its computer brain
compared the resulting images to the visual template stored in its
memory circuits, the robot’s progress ground to a shuddering halt
Someone had pressed short strips of plastic tape onto the door 10
form a small black X. The X changed everything. The robot knew
nothing of doors with Xs. Nothing in its silicon-based sensibilities
hinted that a door might be marked with an X and still be con-
sidered a door. Because of the X, the door’s “doorness,” for the
robot, had dissolved, and the robot saw no choice but to turn away

and continue its search elsewhere.

The experiment just described happened nearly twenty years ago,
when the age of high technology was first gathering steam, and the
promise of artificial intelligence was just beginning to be enthusias-
tically explored. Since then, generations of new computers have
been created, each with successively larger memory banks, faster
processing speeds, and more impressive number-crunching capa-
bilities. Marvels such as voice recognition and virtual reality have
become commonplace, and our fastest computers can solve more
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mathematical equations in a heartbeat than Newton could have
worked out in five lifetimes

Despite two decades of dramatic technological advances, how
ever, even the fastest and most powertul aruhcial intelligence svs
tems stll lack the ability to create as smooth and fluid a rendition
of reality as the brain. And when these machines are asked 1o
process intormation in a way that would allow a robot to move
purposefully across a room, even the best of them are easilv out
performed by a toddler, a cat, or a hamstes

These shortcomings of artificial intelligence systems are, of
course, no reflection upon the brilliance of scientists working to
create smart machines. They do, however, illustrate how difficult

it 1s to weave billions of bits of disembodied data into a v

d'uﬂ-llﬂll.'. Liul.'ah]:.' rcnditlutl of a “world”™ w ithin which
vidual organism can safely and productively move about. Yet this
15 exactly the feat that even the humblest living creatures must
constantly accomplish. It is, in fact, a fundamental requirement
of survival: Organisms must tirelessly process a torrent of con
stantly shifting sensory data. They must sort it, process it, weave
it into some useful rendition of reality, and then move about freely
within that reality in ways that best enhance their chances of
survival,

In basic terms, an animal’s survival depends upon its ability to
negotiate its environment in order to have the best chance of find-
ing mates and food, while keeping low its chances of falling off a
cliff or blundering into the path of a hungry predator. The easily

disoriented robot mentoned above

would fail spectacularly ar all
lhf&{' tasks. 1f it w

cre an edible living thing, it would be casily
preyed upon. Monkeys, rabbits, mice,
creatures that can swiftly
dangers and :

and indeed any other mobile
perceive and react to the ever-shifting
opportumties that fill the world around them would
survive ]Ungr.

I'he most |I||4c|l1,n reason that ][I'I,'ini_: lhing: are t'-l|‘|.'lMl: of such re-
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BRAIN MACHINERY

markable sensory processing, while cutting-edge computers are
not, is that their intricate neural networks, which interpret sensory
input, were not logically engineered in top-down fashion by scien-
tists. These organic, internal networks were assembled, neuron by
neuron and from the bottom up, over millions of years of evolu-
tionary trial and error.! Shaped by the immediate and specific prob-
lems of survival, over countless generations of genetic fine-tuning,
these neural networks developed to levels of complexity and ele-
gant integration that even the most brilliant software engineers can
only dream of approaching. The goal of every living brain, no
matter what its level of neurological sophistication, from the tiny
knots of nerve cells that govern insect behavior on up to the intri-
cate complexity of the human neocortex, has been to enhance the
organism’s chances of survival by reacting to raw sensory dara and
translating it into a negotiable rendition of a world.

In all living things, the basic unit upon which brains rely to
accomplish their function—the nerve cell—is very similar® The
neural systems of even the most primitive creatures operate ac-
cording to the same basic principles of chemical stimulation and
electrical conduction that propel human neurobiology. A simple
flat worm,! for example, may have only a few hundred nerve cells
in its entire anatomy, but the process by which this rudimentary
neural network guides the worm's simple repertoire of behaviors—
nourishing itself, reproducing, and avoiding potential danger—is
the same process that, when elaborated and multiplied into the stag-
gering intricacy of the human brain, powered Einstein's legendary
thought experiments and created the poetry of Shakespeare.

The expansive neurological distance between the human brain
and the nervous system of a worm is difficult to measure, but it
is not infinite. The difference is primarily a matter of complexity.
Neurologically speaking, in fact, complexity is primarily what sepa-
rates the worm from the toad, the toad from the chimp, and the
chimp from, say, Stephen Hawking.
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The evolution of animal brains is generally marked by an increase
in complexity.* The result of this complexity has been to provide
organisms with the ability to perceive their environment with ever-
increasing precision, and to react to that environment with a more
versatile, more effective range of adaptive responses. In primitive
organisms like the worm, nervous systems are comprised of a
simple string of nerve cells, which provide only the coarsest inter-
pretation of reality, allowing only crude approach/avoid reactions.

As you trace the evolution of species, however, those neural
strings become longer and more intricate. They begin to loop and
tangle. Elaborate neural nerworks evolve, and as nerve cells in-
crease in number, first by millions, then by billions, they begin to
cluster into highly specialized structures that allow ever more so-
phisticated processing of sensory information. Eventually, con-
necting circuits develop among these structures, which allow them
to share and integrate information to produce rich, multilayered
perceptions of the environment and highly efficient ways of adapt-
ing to it.

The billowing complexity that characterizes the evolution of
neurological systems reaches its fullest point so far in the elegant
engineering of the human brain. By virtue of its highly developed
| neural architecture, the brain provides human beings with a multi-
*I sensory and multiperceptual understanding of the world around
: them. It also cnables a vast repertoire of sophisticated behaviors
with which to react 1o the threats and opportunities that the envi-
ronment presents.

y Humans have the capacity to anticipate good and bad situa-
Wﬂﬂtmtrywmmopﬁmllmﬂ:.ﬂmks to their big,
complex brains, early humans learned to store food for the future,
plant crops, and dig wells. To better their chances of survival, they
banded W‘h“ into tribes and clans and developed ways of com-
municating, which allowed them to hunt, share resources, and de-
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fend themselves more efficiently. As their societies evolved, hu-
mans found more and more sophisticated ways to gain control
over their environment in the form of cities, nations, governments,
religions, culture, technologies, and eventually science.

The brain's functions that have allowed humans to accomplish
these achievements are variously described as: creativity, genius, in-
sight, and inspiration. But none of these quintessentially human
accomplishments would have been possible without the brain's
ability to generate rich, effective, and meaningful perceptions of
the world.

BRAIN MACHINERY

The average human brain weighs about three and a half pounds.
It's roughly the size of a large head of cauliflower, and resembles,
in color and consistency, a generous blob of extra-firm tofu. Small
ligaments help moor the brain to the walls of the bony skull, and a
thin layer of fluid provides a cushion between the skull and the
brain's convoluted outer surface. Those distincuve convolutions
are the clustered contours of the various individual structures that
make up the brain’s conglomerate structure. Each of these struc-
tures has a set of highly specialized functions, but each also coop-
erates with the rest of the brain as a whole in complex and elegant
ways, giving it the ability to channel, interpret, and respond to the
rush of information flooding the body’s neural pathways.

There are two basic ways to determine the function of any
given brain structure. The first involves the study of brains damaged
in some way, most often, by a tumor, trauma, or stroke. By corre-
lating the damaged arca with the corresponding loss of function,
for example, scientists have learned that damage to the occipital
lobe results in the impairment of vision, and that damage to the
temporal lobe can affect the ability to speak.

A second way of determining the functions of the brain is
through the study of brain images obtained while subjects perform

17
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WHY GOD WON'T GO AWAY

specific behaviors or tasks. These are called activation studies and
show which areas of the brain are activated when a certain behavior
is performed.

It is beyond the scope and purpose of this book to provide an
exhaustive anatomical study of the brain. In order to understand
the relationship between the brain and spirituality, however, it’s
important to have an understanding of basic brain functions. With
that purpose in mind, we have focused on the individual brain
structures we believe are most pertinent to the phenomenon of
spiritual experience. Some of these structures are involved in the
generation of emotional and neurobiological states and will be dis-
cussed in the following chapter. In this chapter, we will focus on
the cerebral cortex, often considered the scat of our human nature.
The cerebral cortex performs most of the brain’s higher cogni-
tive functions, and its various processing centers, or association
areas, assemble the streams of neural impulses into the meaningful
perceptions with which the brain makes sense of the world.

In all our discussions, we have made an effort to use terms and
descriptions that will be accessible to a nonprofessional audience.
These will not necessarily be the terms that neuroscientists would
use. Furthermore, some of our discussions are based upon empiri-
cal fact and others upon hypothesis. We will strive 1o make a clear
distinction between the two. All of our comments, however, whether
factual or theoretical, are based on solid scientific research. Inter-
ested readers will find references to this background informarion in
the notes section at the end of the book.

WHAT MAKES US HUMAN:
THE CEREBRAL CORTEX

Most of the human brain is contained in the familiar folds of the
cerebral cortex, where all high-order cognitive functions occur.

5
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BRAIN MACHINERY

Figure 2.1: A view of the brain from the side (the front of the brain is
to the left).

The vast majority of the cerebral cortex is referred to as the neo-
cortex, because it is the most recently evolved region of the brain.
The evolution of this “new cortex” gave us the cerebral intelligence
that separates humans so decisively from other animals and enables
us to create language, art, myth, and culture.

The cortex is connected to the body by more primitive “sub-
cortical” structures that regulate basic life-support systems, the
actvity of hormones, and primal emotions. The subcortical struc-
tures connect the neocortex to the brain stem, which in turn con-
nects the brain to the spinal cord and the biological processes of the
body (see Figure 2.1).* So the cercbral cortex is also an important
center of sensory and motor control. It is where mind and body
come together and create our self-image and our view of the world.

The cercbral cortex is divided into the left and right hemi-
spheres, and each hemisphere is further divided into four large

"
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structiures known as lobes

see Figures 2.1 and 2.2). The temporal
;"l"-‘- |i'"£-'![t'41 !:11|1',; the sides of the l'u.ni. 15 associated with |.lr|-
guage and con rpr1|.h| r|1rr1|-nn-,;; the occ i|\|r.|i lobe, at the back of the

head, with vision; the parictal lobe, which sits beneath the crown of

the skull is home to sensory perception, \ isual-spanial tasks, and
body orentation; and the frontal lobe, situated directly behind the
torehead, is associated with attention and initiating muscle actvity.
The two hemispheres of the brain are similar in appcarance
nction. For example, the left hemisphere re-
cewves and analyzes sens

and, 10 some extent. fu

ations from the right side of the body and
Boverns right-side motor activity, while the right hemisphere does

the same for the |H|Jj.':~ lefr side. Both |'11-n|.|w.}1!mr._~\ also contain
centers lor processing !Jn'nl‘.l-lp:u.. which, when working in concert.

Bive us the power of expressive verbal communication

At the same time, however, there are important differences in
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the way the hemispheres work. The classic understanding is that
'Ihl.' IL'“: }1fmi'ip:[]frl: l‘i more J.n:.ll}'til:l”:n' iﬂi:linf{] .'l"d is l'{"l..'l.:"!_""l"l.l:e&
a5 tht‘ center “f "Crhd] Iaﬂg‘i.l..l!:l.‘ ..ll'ld n'l."hﬂ‘n'l.]“(.ll Prl'll'("ﬁbf"_-.l F.rhf
right hemisphere works in a more abstract, holistic way, as a center
of nonverbal thought, visual-spatal perceptions, and the percep-
tion, modulation, and expression of emotions. But we want to em-
phasize that bothi hemispheres can contribute to similar mental
tunctions,

Because the left cerebral hemisphere generally provides the
neurological basis for oral and written language, and because those
tunctions are so important in the formulanon and expression of
conscious th["u“hl, |.I'|L' ]E{t !I.i D[tl:ll rl:tl.‘rrﬁ‘l..l o as tl'l:' Flitln]i"lﬂl-
hemisphere. But the proper functioning of the brain typically re-
quires the coordinated interaction of both sides of the cortex. This
communication between the hemispheres i1s made possible by net-
works of connecting nerve fibers. Studies have shown that due to
the nature of their neural wiring, these connecting structures can-
not convey complex thoughts and perceptions, only nuances,

For instance, if you are trying to solve a geometrical puzzle,
such as how to fit a square into a circle, the analytical thought
process is mostly happening on the left side. There, the brain is
working with the logic of measuring lengths and circumference,
while the right side is looking at the shapes as wholes. Because the
connectors between right and left are not conveying detailed input,
the right brain is not fully informed of the analyses of the left
brain. The right side does not fully participate in the solution with
its images. However, when the imaged solution on the right side of
the brain matches the analyses on the left, both hemispheres de-
clare the problem solved through electrical impulses to the emo-
tonal center of the brain.’

As these simplistic representations of mental activity of thought
or perception travel from one side of the brain to the other, they
profoundly affect the brain’s accuracy in experiencing the world.#



melissa
Highlight

melissa
Highlight


WHY GOD WON'T GO AWAY

Thas point can be further illustrated by examining the way in which
the brain turns raw auditory impulses into meaningful verbal under-
standing. The process begins as impulses from primary hearing cen-
tersreach the brain's main language center, usually located in the left
cerebral hemisphere. For instance, the brain hears the sound “right,”
which sounds exactly the same as *write” and “rite,” and this audi-
tory input is converted into intelligible words and sentences and
understood |Ugil:.1||:.-’. in the context of grammar and SVNLAX.

Meanwhile, a secondary language center, located in the nght
hemisphere, is informed of the left-side activity by impulses travel-
ing across the connecting structures as well as directly from the
primary hearing centers. Immediately, the right side, calling upon
its powers of abstract, intuitive percepuion, hl:g_in:. to intn:rpn:l the
emotional tones and verbal inflections that give spoken language its
subtle shades of meaning.

The importance of this operation becomes clear when the
language area in the right side is destroyed. In such a case, the lan-
guage center in the left hemisphere can siill logically comprehend
the literal meaning of words and phrases, but without the nght
brain's more intuitive contributions, the emotional intent of words
would be lost.* As a result, a person in such a state might hear the
F:hrm “Get out of here!™ and have no way of judging the emo-
tional tone of the remark: Is it a hostile command or a joking ex-
pression of disbelief?

The importance of left-brain/right-brain cooperation is also
demonstrated when the structures connecting them are surgically
severed, as they sometimes are in the treatment of epilepsy, to pre-
vent localized scizures from affecting the entire brain. Rescarch
shows that in such split-brain cases, the brain generates what seems
© be two separate consciousnesses. Research on split-brain pa-
b lfd brain ftientht and Nobel laureate Roger Sperry to con-
clude, Everything we have seen indicates that the surgery has left
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these people with two separate minds, that is, two separate spheres
of consciousness. What is experienced in the right hemisphere
scems to lie entirely outside the realm of the left hemisphere. ™2

For example, if a split-brain patient is shown a picture of a
hammer in a way that allows visual input to reach only the left side
of the brain, the patient is able to state verbally that he has seen
a hammer. If, however, the patient is shown the picture in a way
that visual impulses reach only the right side of the brain, the pa-
tient can't verbally describe whar he's seen.!! Lacking the left side's
ability to turn visual input into logically verbalized concepts, the
right side has no way to convert the image into words. But if asked
to draw a picture of what he has been shown, the patient is able to
sketch the likeness of a hammer.

Interestingly, if the image shown exclusively to the right hemi-
sphere creates a strong emotional response, the left side will search
for a fogical reason for those emotions. A split-brain patient shown
a photograph of Hitler only in the right hemisphere, for example,
might exhibit facial expressions indicating anger or disgust. But
when asked to explain those emotions, the patient will often invent
an answer, such as “I was thinking about a time when someone
made me angry.”

Based on such research, investigators have concluded that both
hemispheres of the brain are capable of some kind of awareness,
but their methods of experiencing and expressing it are very differ-
ent. Clearly, the generation of human conscious awareness, in all its
multilayered fullness, depends upon the harmonious integration of
both sides of the brain.

The highly complex structures contained in the cerebral cortex
give us the distinctive quality of mind that we think of as character-
istically human, but cortical structures are also involved in gather-
ing together streams of sensory input and assembling them into the
vivid sensory perceptions that give the mind its content.
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ASSEMBLING PERCEPTIONS

The basic functional unit of the human nervous system is the
neuron,™ the tiny, spindly cell that, when arranged into intricately
woven chains of long neural pathways, carries sensory impulses to
the brain. At the basic level, sensory data enters the neural system
in the form of billions of tiny bursts of electrochemical energy
gathered by countless sensors in the skin, eyes, ears, mouth, and
nose. These neural impulses race along neural pathways, cascading
like a line of falling dominoes, leaping synaptic gaps and triggering
the release of chemical neurotransmitters as they carry their sen-
sory messages toward the brain.

Once inside the brain proper, sensory information is channeled
along the appropriate neural pathways—optical input travels the
pathways of the brain’s visual system, for example, while impulses
from the sense of smell are channeled along olfactory circuits. As
they flash through the brain, individual impulses are routed and
rerouted to appropriate processing areas.!’ Here they are sorted,
cross-referenced, amplified or inhibited, integrated with input from
emotional centers and other senses, and finally assembled into a
perception that has a useful, individual meaning to the owner of
that particular brain,

The first level of sensory processing occurs in the primary re-
ceptive areas dedicated 1o each of the five sensory systems. These
areas receive unprocessed input directly from the senses and as-
semble that raw data into rough, preliminary perceptions. These
perceptions then travel to the secondary receptive areas, each of
which is also dedicated to a specific sensory system, where they are
further refined.

Sensory perceptions then move to the association areas, where
the most sophisticated processing occurs. These structures are called
association areas because they gather together, or “associate,”

24
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BRAIN MACHINERY

neural information from various parts of the brain. At this highest
level, information from a single sense is integrated with informa-
tion from all the other senses to create the rich, multidimensional
perceptions that form the building blocks of consciousness. The
association areas eventually tap into memory and emotional cen-
ters to allow us to organize and respond to the exterior world in
the most complete way possible.

To understand how the brain turns raw information into fin-
ished, useful perceptions, let’s follow the path of sensory informa-
tion flowing through the visual processing system.

A visual image originates in the electrochemical impulses
streaming into the brain along the optic nerve. The first stop for
these impulses once they arrive in the cortex is the primary visual
area, where they are translated into crude visual elements—a jum-
ble of abstract lines, shapes, and colors.

The rough visual patterns discerned by the primary visual area
can’t be perceived by the conscious mind, but there is evidence that
the brain can become aware of them on an unconscious level. The
phenomenon of “blindsight ™ is an interesting example.™ This con-
dition occurs when serious damage to the primary visual associa-
tion area prevents visual input from reaching the secondary level,
where, under normal circumstances, it would eventually be refined
into the finished images that eventually enter consciousness. People
who suffer such damage to the primary area consider themselves
totally blind; yet despite their lack of conscious sight, they are able
to reach out to objects in front of them, correctly answer questions
about objects they are “looking” at, and may even make their way
through crowded rooms. Their “blindsight” is the fesult of the
brain’s unconscious ability to recognize unformed visual data that,
as raw as it may be, is apparently informative enough to allow the
individuals to safely negotiate their physical surroundings.

There is no definitive explanation for the phenomenon of blind-
sight. It could be that alternate visual pathways develop to bypass

25
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the primary processing areas and carry impulses to the seco ¥
level. It's also possible that small portuons of the damaged primary
area continue to function. Whatever the precise mechanism of blind
sight may be, the condition EIVES US a lascinanng insight into the

brain's processing systems.

In a normally functioning brain, the abstract shapes and colors
|'|H'ut"1.'u.':i m r|||. primary visual area would be turther Organized n
the secondary area, and a recognizable image would begin to form.
It, tor example, the sensory input in question is the result of gazing
at a poodle, then the patterns formed at the primary stage will be
assembled, or associated. into a c ymposite shape resembling a small,

curly-haired dog.

This finished image may be accessible to the conscious mind:
however, because the brain has not yet combined the image with
the components of memory and emotion, which will allow the im-
age 1o be associated with the concept of “dog,” it lacks context and
meaning, and will be just a free-floating picture until the Anal stage

ot processing can be performed

That final stage is carried out in the visual association area,
where the image of the poodle is ass

I“-'i-l.h't[ with input trom nlhu:r
parts of the hr'_ﬁn.

bestowing it with dimensional fullness and emo-

tional mc.mim;_ Uira.;mr_y areas, for f-\-“”!‘l'-'- alert the mind to a

strong, familiar scent. The auditory areas contribute the sound of
playful barking, Input from the memory

areas place the image in
II'II.‘ context of your past

expenence, and finally, the emotional areas

trigger a sudden surge of affection, because the image 15 no longer

Just an Image, but has -.‘]L'\'clnpud into the re
expenence of gazing upon your own beloved dog. Someone who
has had a negative or hurtful encounter with a dog, however, or

perhaps has read alarming new
see y

ahsnic, fully integrated

s about dogs that attack people, will
our dog as a potential danger and threat.

T'he visual association area 15 vital 1o the

! ; meaningful interpreta-
ton of the brain's

perceptions. Damage to this area often disrupts
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an |T1Lii\'.ll..iu.1]':- JI."lI".?r L] rc‘;‘.}ﬁni/l' TTIl'nli\q, I."'llll:'l |'|'IL'[T'|IJI.'T'\. J"d
pets. It does not disrupt his ability to see these things, but only to
place them in a meaningful context of emotion and memory. In
sOmc Cases, \'iftims I'l'- "&'uch d,lngg‘ are Uﬂ.lh]l," even to ff_‘;,'{‘l-g“l‘?f
their own faces in the mirror.

The visual association area may also play a prominent role in re-
ligious and spiritual experiences that involve visual imagery. For ex-
ample, the visual association area is likely to be active in individuals
who use images (such as of a candle or a cross) to help facilitate
meditation or prayer. Furthermore, spontaneous visions that occur
during meditation and prayer or that are associated with unusual
spiritual states such as near-death experiences may also onginate in
this area. We know this, n part, because electneal sumulavon
of this area results in vanious types of visual expenences.’® In addi-
tion, this area is closely ted to the brain’s memory banks, so it is
possible that stored visions are remembered or associated—perhaps
not fully consciously—with later religious and spinitual experiences.

UNDERSTANDING AND RESPONDING
TO THE WORLD AROUND US

There are several association areas in the cerebral cortex designed
to put all of this sensory information together. Some are dedicated
to a single sense, others receive input from more than one sensory
system. All of them process and integrate information with the
same ultimate goal: to ennch our understanding of the world
outside the skull by identfying specific objects and determining
what our emotional, cognitive, and behavioral responses to them
should be.

We believe that four association areas in particular play an im-
portant role in producing the mind’s mystical potential. The visual
association area, which we've just discussed, is one. The others are
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ol those areas lollows, along with some evidence of the roles they

Defining the Self: The Oriemtation Ass ired
¢ Omentanon assOociation area, situate ‘._::::::_ |-..-;.|; r secthon of
the parietal lobe, receives sensory input from th nse of o

well as from other sensory modalities, ¢ speL allv vision and hear

i L1 "
ICSC E1VE It Tthe abuty reat thri { 51 5 & 0

“bodv™ and to onent that body in space.!

There are two onentation areas, one located mn ¢ach

sphere of the brain that performs related but distinct o

shown in brain imaging studies. The left orientation area is respon
\il‘r]L‘ tor creatung rhu mental sensaton of lhimited, physicallv de

hned t""«if-- while the ||-.;||1 orlentation area is associated with

generating the sense of spatial coordinates that provides the matrix
in which the inlt|_‘- can be orented. In '|.||1EPE|.'|' terms, the left orien-
tation area creates the brain's spatial sense of self, while the right
side creates the I‘I'I_‘r'ﬁil:ﬂl space in which that self can exist.

The process through which the brain might construct these
fundamental categories of self and not-self are not clearly under
stood, []“"-H-'.h researchers have found some tant aizing « lues. For
""1‘"1'”11"[‘-'- we know thar certain neurons 1n the lett onentanon area
respond only to objects within arm's reach, while others respond

only to objects just bevond. This fascinating find has led some

researchers to postulate thar the distinetion between self and other

may h'.l'“: IS roOots 1n |!'IL' -.'l].']]:!\ ol [l'll' ]L‘j.‘ onentation area to rl.ll_ik;l.'

between these two 1i|'|'|!'\ll.' categones of reality—that which can be

grasped and that which can’ri®
Whatever the origins of the orientation response might be, and

hll'l;l.-L‘l.-rr the hr.iﬂl supports i, ”14.' impr-,r'[_”]t F“-“I”T i.' 'll:l.ﬂ |-,,,L “.“r.k_
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ing in concert, the two sides of the orientation association area are
able to weave raw sensory data into the vivid, complex perception
of a self and into a world in which that self can move. The fact thar
———
this “self” is 2 mental representation, and that it is assembled from
bits of raw sensory data, does not mean, of course, that the physi-
cal [1113}":1'mmund it does not exist. The point is that the
only way the mind can know the self, and experience the difference
between the self and the rest of reality, is through the elaborate,
restless efforts of the brain.

We believe that the orientation association area is extremely
important in the brain’s sense of mystical and religious experiences,
which often involve altered perceptions of space and time, self and
€go. Since the orientation association area is instrumental in shap-
ing these basic perceptions, it must somehow be an integral part of

spinitual experience.

The Seat of the Will: The Antention Association Area
. - P e

The attention association area, also known as the prefrontal cortex
of the brain, plays a major role in governing complex, integrated
bodily movements and behaviors associated with attaining goals,?
For instance, this area helps the body organize the behaviors neces-
sary for reaching desired objects or moving toward some chosen
destination.® On an even more complex level, the attention area
seems to be critically involved in organizing all goal-oriented be-
haviors and actions, even purposefully directed patterns of thought
that are intended to focus the mind upon a particular object or idea.

This structure is so heavily involved in such intentional behav-
101, in fact, that a number of researchers think of the attention area
as the neurological seat of the will.2' Several studies suggest that the
attention area is able to focus the mind upon important tasks
through a process neurologists describe as “LMEM'H Redun-
dancy allows the brain to screen out superfluous sensory input and
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concentrate upon a goal. It's whar allows vou to read a book 1n a

noisy restaurant or davdream while walk illong a crowded

sireet

The ability of the attention area to form intentions and act
upon them is supported by research which shows that damage o
this area of the brain results in a loss of the ability to concentrate,
|‘~i.m future behavior, and carrv out complex perceprual tasks that
require sharp mental focus or sustained attention. Vicums ot such
damage, for example, are olten unable 1o complete long sentences
or plan a schedule for the day. Thev also frequently exhibit emo
T'II"I!'I..'tl ﬂ..‘:[l'l;‘!"-_ a :.|. k ot u'i.|, and a _;1:|-E|-'_','-|‘. indifference 1O cvents
in the environment.® These findings, as well as brain imaging stud-
ies, indicate that the frontal lobes are involved in the processing
and control of emotion in association with the limbic system, with
which 1t has |'|'|l|:|'ili|‘f1: Interconnections.

To I”U.‘\[r'.ﬂt' how T]h'_:l_tui_‘.tlnll association area works, one ex-
periment showed that subjects who counted out loud had in-
creased brain ac uvity primarily in the motor area, corre --:}nlldll'l:.:
to the movement of the longue, !‘l[“‘ and mouth. Subjects who
counted to [hr:nw]'.'ur.. |'1i1'-'.'|."-n'r. showed increased actuvity in the
attention association area, il'llllk-lf1|1}:1|'li‘~' area’s involvement in fo-
cusing the mind especially when no motor activity is involved.*

The attention association area has alreadv been shown w be
important in vanous religious and spiritual states. Brain imaging
studies such as ours and that of several other investgators have
Iqu!"IL{: .iﬂl."TL‘.l“‘\l -ll;TI\'i[:I.' in th( attention association arca Liurlng
certain types of meditation.® A number of other studies have shown
lh.-'l.'l. durin '-l.].\l.'l.ﬁ'lt‘r_{ attention |h.|.- L'll-'f"ik
lobe of the brain 'h'mE-“-‘ as measured |1_'.' vr.'im':mrncrp|1.1|n;.',r'4|:! ¥

(EEG) and thar this change is particularly pronounced among Zen
pracutioners during meditation. 2

actvity in the frontal

Although there is a great deal of data from EEG readings of

people concentrating intensely, there is unfortunately only one re-
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port of an EEG reading taken when a subject experienced a near oy £
“peak” experience. Because peak experiences are quite rare, the like- 9
lihood of catching one when the subject is hooked up for electrom=
physiological readings is slim. The EEG record of this suhiir'r.'tI
during meditation demonstrated significant EEG changes p.‘uncu— ‘Fﬂ"‘
larly in the attention association area as well as in the orientation &'
association area.

We believe that part of the reason the attention association area

| is actuivated during spiritual practices such as meditation is because
| it is heavily involved in emotignal responses—and religious experi-
' ences are usually highlyﬁW}rms reasonable that the
attention association area must have some important interaction
with other brain structures underlying emotion during meditanve

and religious states.

Naming and Cataloging the World:
The Verbal Conceptual Association Area

' The verb eptual associati rea, located at the junction of
the temporal, parietal, and occipital lobes, is primarily responsible
for generating abstract concepts and for relating those concepts to
words.*” Most of the cognitive operations required in the using and
comprehending of language—the comparison of concepts, the or-
dering of opposites, the naming of objects and categories of ob-
jects, and the high-order grammatical and logical functuons—are
carried out in the verbal conceptual association area. These opera-
tions are crucial g the development of consciousness ex-

pression of mnsciousncsWaE
The verbal conceptual association area is extremely important

. for all of our mental functioning, and it should come as no surprise
that it is equally important in religious experience, since almost all
religious experiences have a cognitive or conceptual component—
that is, some part that we can think about and understand. A study

3t
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by V. 5. Ramachandran at UCLA showed that patients with tem-
pural lobe fp”c‘lJS}‘ have a heightened response to religious lan-
guage, specifically religious terms and icons. The suggestion from
these ﬁndings is that the 'l:mpur.ﬂ lobe 1s very important in these
experiences.?® Furthermore, this area houses other important brain
functions, such as causal thinking, that are associated with how we

create myth and ultimately how myth is expressed in rituals.
d,l':.,hj._".' Lflrw, alte~t0~ ¢ O anintey,

These four association areas are the most complex neurological
structures in the brain. Their rich, fully integrated perceptions al-
low us to experience reality as a vivid, cohesive whole that flows
smoothly and comprehensibly from one moment to the next. The
fuller these perceptions, the greater our chances for survival, which

is the ultimate goal of all the neurobiological workings of the brain.

HOW THE BRAIN MADE ITS OWN MIND

As the human brain evolved something remarkable happened: The
brain, with its great perceptual powers, began to perceive its own
existence, and human beings gained the ability to reflect, as if from
a distance, upon the perceptions produced by their own brains.
There seems to be, within the human head, an inner, personal
awareness, a free-standing, observant self. We have come to think
of this self, with all its emotions, sensations, and cognitions, as the
phenomenon of mind. ;

Neurology cannot completely explain how such a thing can
happen—how a nonmaterial mind can rise from mere biological
functions; how the flesh and blood machinery of the brain can
suddenly become “aware.” Science and philosophy, in fact, have
struggled with this question for centuries, but no definitive an-
swers have been found, and nonc is clearly on the horizon.

32
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Unnl now, we have used the terms “brain® and “mind” some-
what loosely. For our purposes, we'll set up a couple of simple,
straightforward definitions based on the ever-growing understand-
ing of important mental processes. These definitions in partcular
express the ways in which the structures of the brain operate har-
moniously to tum raw sensory data into an integrated perception of
the world outside the skull: the bramn is a collection of physical
structures that gather and process sensory, cognitive, and emotional
data; the mund is the phenomenon of thoughts, memories, and emo-
tions that arise from the perceptual processes gf the brain.?*

In simpler terms, brain makes mind. Science can demonstrate
no way for the mind to occur except as a result of the neurological
functioning of the brain. Without the brain’s ability to process
various types of input in highly sophisticated ways, the thoughts
and feelings that constitute the mind would simply not exist. Con-
versely, the brain's irresistible drive to create the most vivid, sophis-
ticated perceptions possible means that it cannot help but generate
the thoughts and emotions that are the basic elements of mind.

Neurologically speaking, then, the mind cannot exist without
the brain, and the brain cannor exist without striving to create the
mind. The relationship of mind and brain is so intimately linked, in
fact, that it seems most reasonable to consider the terms as two dif-
terent aspects of the very same thing,

Consider, for example, that the existence of a single human
thought requires the highly complex interaction of hundreds of thou-
sands of neurons. In order to separate mind from brain, it would be
necessary to think of each neuron as something distinet from its
function, which is a lintle like trying to separate the seawater that
provides the substance of an ocean wave from the energy that gives
the wave its shape and motion. The existence of the wave requires
both elements: without energy, the wave would fall fla; without wa-
ter, the wave energy would have no expression. In the same sense, it is
not possible to separate individual neurons from their functions; if it

i3
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were possible, then a thought could be freed from its neurological
base, and the mind could be seen as something separate from the
brain, a free-floating consciousness that could be considered a "soul.”

Such a separation, however, would be staggeringly difficult to
perform, even with a single thought involved. When you consider
the vast, integrated neurological activity of the brain as a whole,

differentiating neurons from their functions becomes unimagin-

able. Reason leads us back to the conclusion that mind needs brain,
brain creates mind, and that the two are essentially the same entity,
seen from different points of view,

The inexplicable unity of the biological brain and its ethereal
phenomenon of mind is the first aspect of what we have defined

as the mind's mystical potential. The second characteristic, which
was hinted at in our SPECT scan studies, is the ability of the
mind to interpret spiritval experience as real. This ability, based
on the mind's capacity to enter altered states of consciousness, and
to adjust its assessment of reality neurologically, is a fundamental
link between biology and religion. But before we can understand
the nature of that connection, we must ex plore the emotional and

neurological components that form the brain’s foundation for this
mystical mind.
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How the Brain Makes the Mind

Every time that the powers of the soul come into con-
tact with created things, they receive the created im-
ages and likenesses from the created thing and absorb
them. In this way arises the soul’s knowledge of cre-
ated things. Created things cannot come closer to the
soul than this, and the soul can only approach created
things by the volumary reception of images. And it is
through the presence of the image that the soul ap-
proaches the created world, for the image is a thing
that the soul creates with her own powers. Does the
soul want to know the nature of a stone—a horse—a

mani She forms an image.

—Meister Eckhart, “Mystiche Schriften,”
quoted in Mysticism by Evelyn Underhill

he medieval German mystic Meister Eckhart lived hundreds
of years before the science of neurology was born. Yet it
seems he had intuitively grasped one of the fundamental principles

of the discipline: What we think of as reality is only a rendition of | \z)

reality that is created by the brain.
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bears him out. Nothing enters consciousness whole. There is no
direct, objective experience of reality. All the things the mind
perceives—all thoughts, feelings, hunches, memories, insights, de-

sires, and revelations—have been assembled piece by piece by the
processing powers of the brain from the swirl of neural blips, sen-
sory perceptions, and scattered cognitions dwelling in its struc-
tures and neural pathways.

The idea that our rnpcn'cncc of reality—all our experiences, for

that matter—are only “secondhand” depictions of what may or
may not be objectively real, raises some profound questions about
the most basic truths of human existence and the neurological
nature of spiritual experience. For example, our experiment with
Tibetan meditators and Franciscan nuns showed that the events
they considered spiritual were, in fact, associated with observable
neurological activity. In a reductionist sense, this could support the
argument that religious experience is only imagined neurologically,
that God is physically “all in your mind.” But a full understanding
of the way in which the brain and mind assemble and experience
reality suggests a very different view.

Imagine, for instance, that you are the subject of a brain
imaging study. As part of this study, you have been asked to eat a
generous slice of homemade apple pie. As you enjoy the pie, the
brain scans capture images of the neurological activity in the van-
ous processing areas of the brain where input from your senses is
being wrned into the specific neural perceptions that add up to the
experience of eating the pic: olfactory areas register the delightful
aroma of apples and cinnamon, visual areas perceive the sight of
the golden brown crust, centers of touch perceive the complex mix
of crunchy and gooey textures, and the rich, sweet, satisfying fla-
vors are processed in the areas responsible for taste. The SPECT
brain scan would show all this activity in the same way that it re-
vealed the brain activity of the Buddhists and the nuns, as blotches

3o
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of bright colors on the scanner’s computer screen. In a literal sense,
the experience of eating the pie is all in your mind, but that doesn’t
mean the pie is not real, or that it is not delicious.

Similarly, tracing spiritual experience to neurological behavior
does not disprove its realness. If God does exist, for example, and if
He appeared to you in some incarnation, you would have no way
of experiencing His presence, except as part of a neurologically
generated rendition of reality. You would need auditory processing
to hear His voice, visual processing to see His face, and cognitive
processing to make sense of His message. Even if He spoke to you
mystically, without words, you would need cognitive functions to |
comprehend His meaning, and input from the brain’s emotional _J
centers to fill you with rapture and awe. Neurology makes it clear:
There's no other way for God to get into your head except through
the brain’s neural pathways.! §

Correspondingly, God cannot exist as a concept or as reality
anyplace else but in your mind. In this sense, both spiritual expen-
ences and experiences of a more ordinary material nature are made
real to the mind in the very same way—through the processing
powers of the brain and the cognitive functions of the mind. What-
ever the ultimate nature of spiritual experience might be—whether
it is in fact a perception of an actual spiritual reality, or merely an -
interpretation of sheer neurological function—all that is meaning-
ful in human spirituality happens in the mind. In other words, the
mind is mystical by default. We can’t definitively say why such ca-
pabilities have evolved, but we can find traces of their neurological
roots in some basic structures and functions, primarily the auto-
nomic nervous system, the limbic system, and in the brain’s com-
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YOUR AROUSAL AND QUIESCENT SYSTEMS

The arousal and quiescent systems are the most basic part of the

body’s nervous system, and their fibers provide a major neuro-
logical bridge between the brain and the rest of the body. With the
input of various brain structures, the autonomic nervous system is
responsible for regulating fundamental functions such as heart rate,
blood pressure, bocl}' temperature, and digeqinn. At the same ume,
because of its connections to higher brain structures, it also has a
significant relationship with many other aspects of brain activity,
including the generation of emotions and mood.

The autonomic system is composed of two branches: the sym-

Pltthcig.'_ aﬁa-iﬁ_ﬁﬂasyn‘lputhﬂir nervous systems.? The sympa-
thetic system is the basis of the body’s fight-or-flight response,
which gi\'r."s us the adrenaline boost we need 10 cscape or defend
ourselves from danger. The arousal system is also activated by
positive experiences—it makes the hunter's heart beat faster as he
closes in upon his prey, for instance. It is also involved with mat-
ing. In fact, any situation that involves an element of survival inter-
est will activate the sympathetic system. Whether that situation is a
threat or an opportunity, the response will be the same—a surge of
intense readiness or arousal. Physiologically, this is expressed as
faster heart rate, higher blood pressure, quicker breathing, and in-
creased muscle tone. In this aroused state, the body is expending
energy to allow for decisive physical action.

Because of its ability to prepare the body for action, we will
consider the sympathetic system, along with its connections to the
brain and the adrenal glands, as the body’s arousal system.

The counterbalance to this arousal function is provided by the
parasympathetic nervous system. The parasympathetic system is
responsible for conserving energy and for keeping all the body’s
basic functions in harmonic balance. It regulates sleep, induces re-
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laxation, promotes digestion, distributes vital nutrients throughout
the body, and governs the growth of cells. Because of its ability to
exert a calming, stabilizing effect upon the body, we will call the
parasympathetic nervous system, along with its associated structures
in the upper and lower parts of the brain, Mumnﬁﬂ

In general, the arousal and quiescent systems operate in antago-
nistic fashion: Increased activation of one system usually results in
the decreased activity of the other’ This allows the body and brain
to act smoothly and respond appropriately to the situation at hand.
For example, when faced with a threat, the quiescent system defers
to the arousal function, allowing it to ﬂpcrrd the energy that will
physiologically prepare the body for action. In the same fashion, the
arousal system will defer to the quiescent system when the threat is
over, freeing it to lower blood pressure, slow breathing, and, in gen-
eral, conserve efficiently the body's stores of fuel and energy.

These alternating interactions generally occur during routine
everyday activity.* There is evidence, however, of cases in which
both systems function at the same time when pushed to maximal
levels of activity and this has been associated with extraordinary al-
ternative states of consciousness. These unusual, altered states can
be triggered by various kinds of intense physical or mental activity,
including dancing, running, or prolonged concentration’ These
states can also be intentionally triggered by specific activities that
are overtly religious in nature, such as ceremonial rituals or medita-
ally triggered states point to a clear link between the autonomic
nervous system and the brain’s potential for spiritual experience.

We suspect that the autonomic nervous system is, in fact, fun-
damental to religious experience. Many early studies demonstrated
that practices such as tantric yoga and transcendental meditation,
for example, are associated with significant changes in heart rare,
blood pressure, and breathing—all of which are controlled by the

autonomic nervous system.®
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AUTONOMIC STATES AND
SPIRITUAL EXPERIENCI

I. Hyperquiescence

!if'-'l""-'|*||Ji'-"iu'll'-"-' 15 a state of extraordinary relaxaton. The body
usually experiences it only during deep sleep, but it may also occur
during__‘, Certain 11]1.'1\-_-\ of meditation. It can be evoked through slow,
llLlit.'L i‘Ii‘lI]'h.l.'liL" rltll.l].‘.. *.I.IL'h F L k'h.lr||||1u or group r|.|~.e':'. .'J'\l iI'I
tense levels, the body and mind have a sense of oceanic rranquillicy
and bliss in which no thoughts, feelings, or bodily sensations intrude

E 1
upon consciousness. Buddhists describe a similar state, reached

tllrl.'l'll'._',]l 1I1€L]H.'|.l|_uj'|, as " access consciousness.” or [ Paacard samadbi

2. Hyperarousal

Ihe flip side of hyperquiescence, the hyperarousal mental state is

a.h.lr.‘nu.'r:l?rll by an Llﬂi‘l]lnkud flow of :Lt'm:.\.I] .uui L'xu[.l[iuﬂ. re=
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sulting in a burgeoning sense of excitement, keen alertness, and
fierce concentration to the exclusion of any extrancous teelings or
thoughts. Hyperarousal can result from any kind of continuous,
rhythmic motor activity, such as the rapid rituval dancing of Suf
mystics or Voudon practtioners. It has also been reported by
marathon runners and long-distance swimmers. In some cases,
hyperarousal will occur spontaneously in individuals engaged in
eritical sitwations—a downhill skier in an Olympic race, for exam-
ple, or a fighter pilot in a skirmish—who must make instantaneous
decisions based upon the processing of huge amounts of sen-
sory information. For them, normal, conscious thoughts could be
disastrous distractions.

People in hyperarousal states often feel as if they are effort-
lessly channeling vast quantities of energy through their conscious-
ness, resulting in the quintessenual “flow" experience.?

3. Hyperquiescence with Arousal Breakthrough

Under certain unusual conditions, the quiescent branch of the
autonomic system can be driven to such intense levels of activity
that the normal antagonistic reaction between the sympathetic and
parasympathetic systems is overwhelmed. As a result, rather than
being inhibited by quiescent activity, the arousal system instead be-
comes highly stimulated. This neurological “spillover” or “break-
through® can lead to intensely altered states of consciousness.

In meditation or contemplative prayer, powerful quiescent
activity can result in sensations of great bliss, but when quies-
cent levels reach maximum, the arousal system can simultaneously
erupt, causing an exhilarating rush of energy. Someone who ex-
periences this state while concentrating upon some object—a can-
dle for example, or a cross—may feel as if he were being absorbed
into that object. Buddhists call this state of absorption Appana
samahdi.
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4. Hyperarousal with Quiescent Breakthrough

The maximal sumulation of the arousal system can also cause a
spillover effect, which causes quiescent responses to surge. The result-
i.l'lg trancelike state is l.‘:pt*l‘ili’ﬁ[t‘l.i as an ecstatic rush of -::rp:,.hmldikc
CNETRY. This state can be induced h}- intense and pru]nngcd contem-
plation, during rapid ritualistic dancing, and sometimes, briefly, dur-
ing sexual climax. To a large degree, the .lrrru.r.a.]-quuwccnt systems and
their four states of interaction connect the body 1o the mind and vice
versa. Since these states are usually intimately related to emotions, the
autonomic nervous system must be closely connected to the limbic
system that regulates emotions. Because the autonomic nervous sys-
tem is involved with how we experience positive and negative emo-

nons, which lhcms{'lvﬂ arise ':n t|'|u ]imhic‘ system, we should track

how our emotional brain creates the emotions of our mind.

THE EMOTIONAL BRAIN: THE LIMBIC SYSTEM

The human limbic system interweaves emotional impulses with
higher thoughts and perceptions to produce a broad, flexible reper-
toire of highly complex emotional states such as disgust, frustra-
| tion, envy, surprise, and delight. These emotions, although built on
primal emotions found to some extent in other animals, give hu-
man beings a more diverse articulated emotional vocabulary.
Studies have also indicated that the limbic system is integral to
religious and spiritual experiences. Electical sumulaton of the lim-
E:it' structures in human subjects produces dreamlike hallucina-
uons, out-of-body sensations, déja vu, and illusions, all of which
have been reported during spiritual states.'® On the other hand,
when nerve input into the limbic system is blocked, visual halluci-
nations may also result.!! Because of its involvement in religious
and spiritual experiences, the limbic system has sometimes been re-
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ferred to as the “transmitter to God."'? Whatever its relationship to
the spiritual, before it learns to transmit activity, however, the limbic
system's most fundamental purpose is to generate and modulate pri-
| mal emotions such as fear, aggressiveness, and rage. Possessed by

most animals with central nervous systems, the structures of the lim-
bic system are ancient, in evolutionary terms. What separates our
limbic system from those of animals and our carly ancestors are the
many subtleties that we have developed. Jealousy, pride, regret, em-
barrassment, elation—all are the products of a highly developed lim-
bic system, especially when its function is combined with the rest of
the brain. So while our early ancestors may have felt a pang of dis-
appointment at not attending their son's rock-throwing contest, we
now feel full-fledged guilt.

The primary structures of the limbic system are the hypothala-
mus, the amygdala, and the hippocampus. All are primitive organs,
but their influence upon the human mind is considerable.

The survival advantage of the limbic system is clear: It gives
animals the aggressiveness they need to find food, the fear that
compels them to avoid predators and other dangerous situations,
and the affiliative longing—primitive “love,” if you will—that drives
them to mate and care for their young. In human beings, the primal
feelings produced by limbic activity are integrated with higher cog-
nitive functions from the neocortex, resulting in richer, more var-

ied, emotional experiences.

The Master Controller: The Hypothalamus

From an evolutionary perspective, the oldest structure in the hu-
man limbic system is the hypothalamus, which sits near the upper
end of the brain stem. Even though the hypothalamus is part of the
limbic system, it can be thought of as the master control for the
autonomic nervous system.' The hypothalamus has two basic sec-
tions: the inner section, which is connected to the quiescent system
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and can generate calming emotions, and the outer edge, which is an
extension of the arousal system into the brain. The hypothalamus
can help create basic emotions such as rage and terror as well as

positive states ranging from moderate pleasure to bliss.

One of the major roles of the hypothalamus is to link the opera-
tions of the autonomic system to the higher structures of the brain’s
neocortex, It provides the key link through which the brain can in-
struct the autonomic system to regulate body functions. It is also
the gateway through which autonomic impulses can be relayed to
higher structures in the brain for processing and understanding.
Thus, the hypothalamus can affect any organ or part of the body.

Although studies of meditation and other spiritual experiences
have not aprtiﬁc.ﬂly observed the hl'.'puth:l.lmus at work during
these states, the results of hypothalamic activity are clearly seen in
both autonomic shifts and hormonal changes observed during such
states. Meditation has been shown to alter the release of hormones
such as vasopressin, which helps regulate blood pressure, thyroid-
stimulating hormone, growth hormone, and testosterone—all of
which are controlled to varying degrees by the hypothalamus.™ It
therefore seems highly likely that something is happening in the
hypothalamus during spiritual experiences and religious practices.

The Watchdog: The Amygdala

Located in the middle part of the temporal lobe, the amygdala
is also one of the oldest structures in the brain and controls and
mediates virtually all high-order emotional functions.! It is com-
plex enough to discern and express subtle emotional nuances such
as love, affection, friendliness, and distrust. It also performs an
important surveillance function, made possible by the rich neural
networks that connect this structure to other brain regions. The
amygdala uses these connections to monitor sensory stimuli through-
out the brain, searching for any input that represents the need for
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action—a sign of opportunity or danger, or anything else that
might be worthy of the mind’s attention.

When a stimulus requiring our attention is presented, the
amygdala acts to analyze its significance in a very basic way, then
directs the mind to pay attention by assigning emotional value o
the stimulus. If you hear a suspicious noise at night, for example,
it's the amygdala, via the body’s arousal system, that quickens your
pulse and triggers the surge of fear that makes your eyes snap open.
In the case of more positive stimuli—the smell of food, for exam-
ple, or the sight of an attractive sexual partner—the same process
occurs, with the amygdala calling the stimulus to the mind’s atten-
tion by investing it with the appropriate emotional response. J

This monitoring function has been demonstrated in animal ex-
periments, in which electrical stimulation of the amygdala results
in rapid glances and searching movements of the head.' The ami-
mal appears anxiously expectant, its heartbeat quickens, its rate of
respiration increases, and other physiological arousal effects kick
in. Brain imaging studies also demonstrate increased amygdalar ac-

BRAIN ARCHITECTURE

tivity during arousal states.

The ability of the amygdala to trigger autonomic arousal ac-
tivity is a key element in the generation of human emotion, but the
amygdala does not exert its influence directly upon the autonomic
system, Instead, it activates the hypothalamus, which in turn influ-
ences autonomic activity.!”

The Diplomat: The Hippocampus

Located slightly behind the amygdala in the temporal lobe, the
hippocampus is greatly influenced by the activity of the amygdala,
and the two structures often act in a complementary way to focus
the mind’s attention on interesting sensory input, to generate emo-
tions, and 1o link those emotions to images, memory, and learning.'®

The hippocampus also seems to exert a regulatory effect on
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another limbic structure, the thalamus. The hippocampus, both
by itself and in conjunction with the thalamus, can often block
sensory input to various neocortical areas.'” The hippocampus
also has the power to regulate the quiescent and arousal reactions
generated by the autonomic nervous system in order to avoid ex-
treme arousal states and maintain emotional equilibrium. Unlike
the amygdala and the hypothalamus, the hippocampus does not di-
rectly generate emotion, but by its regulatory effects upon other
key parts of the brain, it exerts great influence upon an individual’s
state of mind.

The emotional brain, its master controller, watchdog, and diplo-
mat are all involved in creating everyday perceptions and likely are
important for spiritual experiences as well. In addition, these
physical structures work closely with other parts of the brain in
complex ways to create the higher functions of the mind and the
kinds of thoughts and views that are uniquely, individually human.

HOW THE MIND UNDERSTANDS THE WORLD:
THE COGNITIVE OPERATORS

Remember the painfully slow moving robot of chapter two that is
unable to repeat its tl"i];l from one side of the room 1o the other in
order to open a door? A simple X, placed by scientists on the door,
kept it from completing its second journey. We humans almost ef-
fortlessly look beyond the X to see a door.

At every moment, we brush aside distractions, sift through the
clutter of mental and external stimuli, and create accurate, reliable
renditions of the world outside the skull. And yvet the problem
faced by that primitive robot brain is the same problem faced by
the human brain at its most fundamental level of interaction with
the world: We need to extract meaning and relevance from the con-
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stant flood of sensory information bombarding our brains every
moment of our existence.

What separates us from the robot is the nearly instantaneous
communication and interaction that takes place between the differ-
ent parts of the human brain. We can see these miraculous work-
ings clearly in children. When, for example, a young child who has
an orange-and-white cat sees a large black dog, she may call the
dog “car.” She does not, however, call the fluffy, orange-and-white
pillow on her bed “catr.” If all sensory information reaching her
brain were weighted equally, as it is in the brain of the robot, she
would more than likely think the opposite. And yet she is able to
make the distinction that the cat is more like the dog than the pil-
low. These rich perceptions generated by the brain are produced
by the areas that make associations between the different data we
receive and our analysis of them. These complex brain structures
create a vivid rendition of the world around us, and allow us to in-

teract with our surroundings effectively and confidently.

These arcas are, in a figurative sense, the neurological anchors
of the mind. They also support some of the “cognitive operators,”
the term Gene and 1 have created to describe the human mind’s
most general analytical functions.?® The cognitive operators are not
easy to describe. In simplest terms, they represent the things an ef-
fective mind is able, and inclined, to do. They are not, themselves,
structures of the brain; more accurately, the cognitive operators
refer to the collective functions of various brain structures. For ex-
ample, if we say that the quantitative operator (the operator that ~
deals with numbers and mathematics and makes sense out of them

| for our daily living) helps us solve a complex math problem, we
' mean that all the brain structures and functions involved in solving
' the problem are doing their job.2!

Gene and I have identified the cognitive operators by asking a

simple question: What sort of abilities would the mind require to

| 4

;h‘xt' Y

'a'ﬂ} l‘ }L’l-,\‘l - Iq."'."l_ r &

47



melissa
Highlight

melissa
Highlight

melissa
Highlight


e —
WHY GOD WON'T GO AWAY

enable us to think and feel and experience the world in a way we
define as distunctively human? The cognitive operators are the an-
swers to that question. These operators shape all our thoughts and
feelings, bur they are not themselves ideas. They are, instead, the or-
ganizing principles of the mind. They refer to the mind's overall func-
uon and draw on many key brain structures to do so. The cognitve
operators are our general human ability to think, feel, interpret, and
analyze our world. They also give us our individual intellectual
stamp—they make our thoughts and emotions uniquely our own.

While there may be other cognitive operators, the eight we have

named are the most relevant to our discussion of religious experi-
ence. For the sake of our discussion, we are going to look at each of
these functions as an individual process. In most cases, however, the
operators work in complex harmony to make us the thinking, feel-
ing, conscious beings that we are.?

Seeing the Forest in the Trees: The Holistic Operator

In its basic form, the holistic operator allows us to see the world
as a whole. Thanks to this mental function, we can look at an
assemblage of component parts—bark, leaves, and branches, for
example—and instantly, without effort, comprehend a tree. The

holistic operator most likely rises from the activity of the parietal
area in the brain’s right hemisphere.

Seeing the Trees in the Forest: The Reductionist Operator

Rising pfimaﬁly from the action of the brain’s analytically inclined
left hemisphere, the reductionist operator works in a way that is
the antithesis of the holistic function. It enables the mind to see the

whole broken down into its component parts. This is the mental
function tha, for example,

helps us see the microclimates that are
within the global environment as a whole.
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The Mind’s Taxomomist: The Abstractive Operator

The abstractive operator, which likely results from the operations
of the parietal lobe in the brain’s left hemisphere, permits the
formation of general concepts from the perception of individual
facts. For example, it gives us the ability to recognize a dachshund,
dalmatian, and Irish wolfhound as members of a single conceprual
category. Once such a category has been formed, other parts of
the brain can give that category a name—in this case, “canines.”
Without the abstractive function, the linguistic naming of catego-
ries, and all other general concepts and ideas underlying language,
would be impossible.

In an even more complex function, the abstractive operator al-
lows the mind to find links between two separate facts. Any idea
that is based on factual evidence but is not known to be factual it-
self is generated by the abstractive operator. Thus, the abstractive
function is capable of generating scientific theories, philosophical
assumptions, religious beliefs, and political ideologies.

The Mathematical Mind: The Quantitative Operator

The quantitative function permits the abstraction of quantity from
the perception of various elements. The quantitative operator is
obviously related to the mind’s ability to perform mathematical
operations, but it also performs more basic survival functions, such
as the estimation of time and distance, the need to be aware of
amounts (in terms of available food or the number of enemies ap-
proaching), and the need to order objects or sequences of events by
some numerical system. Research suggests that the quantitative
function may be genetically endowed, and that even babies younger
than one year of age can understand the basic concepts of math,
such as addition and subtraction.®®

49



melissa
Highlight

melissa
Highlight

melissa
Highlight

melissa
Highlight


R RS SEEE—S———————————S—————————.—.

WHY CGOD WON'T GO AWAY

The How and the Why: The Causal Operator

The causal operator enables the mind to interpret all of reality as a

sequence of specific causes and effects. It gives us the ability 1o an-
ticipate and identify causes as well as to recognize that the possi-
bility of causes even exists. The relationship between causes and
effects may seem simplistic and self-evident, but nothing is ever
self-evident to the mind unless it has been first processed through
the neurological machinery of the brain. In fact, research shows
that people who suffer damage to the parts of the brain in which
lies the neurological foundation for the causal function lose the
ability to easily determine the causes of even the simplest events.
Such a person might be puzzled by the sound of a doorbell, for ex-
ample, because the neural structures that would normally suggest
to the mind that a visitor might be waiting at the doorstep have
been destroyed.

The causal operator is likely the driver of almost all human cu-
riosity. It drives us to find the causes of all things that interest or
concern us, and is apparently the compulsion behind all the at-
tempts of science, philosophy, and especially religion to explain the
mysteries of the universe.

This versus That: The Binary Operator

The binary operator gives the mind one of its most powerful tools
for organizing reality and allows us to move confidently and effi-
ciently through the physical world. It enables the mind to make
fundamental sense of things by reducing the most complicated re-
lationships of space and time to simple pairs of opposites—up versus
down, in versus out, left versus right, before versus after, and so on.

| The existence of opposites, like the existence of causes, may
seem to the practical observer a foregone conclusion. But just as
the mind would not apprehend the possibility of causes without
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the work of the casual operator, the mind's ability to define things
in terms of what they are not would be impossible without the
presence of the binary function. In fact, people with serious dam-
age to the inferior parietal lobe, which performs the neurological
operations from which the binary operator rises, lose their ability

to name the opposite of any object or word presented to them.
Similarly, the same individual would be unable to contrast one ob- |
ject with another and to describe them in any kind of relative de-
gree. He'd be stumped if you asked him to describe the difference |
between, say, a bowling ball and a marble, because concepts like |
“bigger than® and “smaller than™ are simply beyond his mental
reach. The binary operator helps the mind make significant distinc-
tions in the physical and ideological world.

No Exit: The Existential Operator

The existential operator is the function of the mind that assigns a
sense of existence or reality to the sensory information processed
by the brain, In simple terms, this operator gives us the sense that
what the brain shows us is real.

The presence of an existential operator is implied by the results
of several recent studies. In one such study, babies watched a ball
roll from left to right across a tabletop, and then disappear behind a
| screen. When the screen was lifted, the babies saw the ball resting
against a wall to their right. The experiment was then repeated, and
when the screen was lifted, the babies saw the ball resting against
the left side of a solid box. The ball was then rolled a third time,
but this time, when the screen was lifted, the babies saw the ball
resting on the right side of the box. Observation showed that the
babies spent a significantly longer time staring at the ball that ap-
peared to have rolled through the box.?*

This was interpreted as a sign that the babies somehow under-
stood the impossibility of what they were seeing—that one solid,
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even babies naturally comprehend the concreteness of reality.

The existentuial operator most likely resides, in part at least, in
the limbic system, since emotion 15 such an important part of all
real experiences. But our sense of things being real also requires
sensory elements—we need to touch, hear, smell, taste, and, of
course, see things before we can judge them as real—so it is proba
ble that the existential operator also derives some of its funcuon

from the sensory association areas.

The Feeling of What Happens: The Emotional Value Operator

All the cognitive operators previously mentioned work to |'rru'l='idt‘
us with a uniqucly human, suphis:icatt:d way to interpret the world.
They allow us to infer cause, quantity, order, and unity in the ele-
ments that comprise the world around us, or to portray those ele-
ments as opposites, or break them down into smaller parts. Each of
these functions has obvious survival value, but all of them are sim-
ply mental interpretations of our perceptions. They do not allow
us 1o evaluate the things the brain perceives emotionally.

The emotional value operator exists to assign an emotional
valence to all the elements of perception and cognition. Without
the emotional value function, we would move through the world
like very intelligent robots. The other mental functions would al-
low us to comprehend and efficiently analyze the environment, but
without the mouvational push that comes from feeling fear, or joy,
or the longing for survival, we may not have become the successful
species that we are.

Evidence for the importance of this operator comes partially
from the somatic marker hypothesis outlined by Antonio Damasio
in his book The Feeling of What Happens.® He proposes that emo-
tions are critical to human reasoning and rational thinking, With-
out the work of the emotional value operator, we would not be
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driven to seck the company of others, we would not desire mates,
or care for our young. By investing these important behaviors with
emotional value, the brain ensures that we will pursue survival in-

tensely and passionately.

Seeing the Brain in Action

Brain activation studies using PET, SPECT, and fMR1 have given
us a fairly detailed picture of the specific functions of the individual
structures of the brain. We can determine which brain regions are
associated with each of the five senses, which regions are activated
by motor behaviors, from whole-body movements to the wiggle of
a little finger. We can watch various parts of the brain turn on and
off as subjects do addition and subtraction, write a letter, experi-
ence pain, or gaze upon the face of a friend.

The conclusion to be drawn from this growing fund of knowl-
edge is that every event that happens to us or any action that we
take can be associated with activity in one or more specific regions
of the brain. This includes, necessarily, all religious and spiritual
experiences. The evidence further compels us to believe that if God
does indeed exist, the only place he can manifest his existence
would be in the tangled neural pathways and physiological struc-
tures of the brain.
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The Metaphor of God
and the Mythology of Science

The one whom I bow to only knows to whom | bow
When | attempt the ineffable Name, murmuring Thou
And dream of Phaedian fancies and embrace in heart
Symbols (I know) which cannot be the thing thou art.
Thus always, taken at their word, all prayers blaspheme
Worshipping with frail images of folk-lore dream,
And all in their praying self-deceived, address

The coinage of their own unquiet thoughts, unless
Thou in magnetic mercy to Thyself divert

Our arrows, aimed, unskillfully, beyond desert;

And all are idolators, crying unheard

To a deaf idol, if thou take them at thy word.

Talke not, O Lord, our literal sense. Lord, in thy great,
Unspoken speech our limping metaphor translate.

—C. 5. Lewis
[ *A Footnote to All Prayers”

T he prominent Christian apulugist . 8. Lewis was never noted
for his mystical sensibilities—he was an Oxford don who




WHY COD WON'T GO ATWAY

relied upon intellect and meticulous scholarship to argue in defense
of his faith, and whose writings have been embraced by millions of
traditional, literalistic Chnstians around the world. In the poem
]bﬂ\'ﬂ‘. '!'luw:\'cr, hC SICPS I}“:ﬁ'nnd mﬂiﬂﬁtrl‘ﬁm urtlludn.\: ¥ 10 L"L'hl‘
the essential ranscendent wisdom of the mystics, that God s be-
yond all comprehension and description, and that all literal inter-
pretations of his unknowable nature can never be more than
symbols pointing toward a deeper, more mysterious truth.

The unknowableness of God is a defining principle for the
mystiumm East. Buddhism and Taoism, for
example, leave little room for any personified deity. Even Hindus,
who worship specific personalized deities, understand that these
specific, identifiable gods are representations of the one supreme
Godhead, Brahman, who exists beyond form and description, and
for whom “all illustrations are inadequate and truth is beyond
words.™

The concept of an unknowable, ungraspable God is more diffi-
cult for the monotheistic religions of the West. Judaism, Chris-
tianity, and Islam are all founded upon the revelation of a God
who is a distinct Supreme Being: a specific supernatural entity, set
apart from the natural world, with a name, a history, and a specific
agenda for his people. The Western God speaks to the world
through scriptures and prophets, he has moods and emotions, he is
believed to be dramatically and empirically real. Such a strong di-
vine personality does not lend itself easily to transcendent interpre-
tations, but the mystics of the three great Western faiths have
consistently and l:nﬁm‘.ti\'c]y insisted, in agreement with the teach-
ings of the East, that the ultimate essence of God is far bevond the
reach of human comprehension.

The high God of Kabbalistic mysticism, for example, sounds
very much like the Hindu Brahman: a divine concept beyond the
reach of human understanding, with no form or limits, and no dis-
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tinct personal attributes whatsoever. The Kabbalah calls this God

Em-Sof, which translates literally as “endless® or “infinite.”

In The Essential Kabbalah, Judaic scholar Daniel Mart explains
that God as Em-Sof is beyond limits and comparisons. * Anything
visible, and anything that can be grasped by thought is bounded,”
he says. “Anything bounded is finite. Anything finite is not undif-
ferentiated. Conversely, the boundless is called Ein-Sof, Infinite. It

Islamic mystics have also understood the boundless ineffability
of (imL and have ::xprcsscd thc l"utilil}‘ of tr}'ing L cxpla.in his
unknowable nature. According to Rabi'a al-Adawiyya an eighth-

century lslami¢ saint:

The one who explains, lies.

How can you describe the true form of Something
In whose presence you are blotted out?

And in whose being you stll exist??

The spiritual experiences of Christian mystics has likewise led
them to conclude that the urge to understand God as a specific, lit-
eral being only leads us astray. “If you wish to be perfect and with-
out sin,” says the Catholic mystic Meister Eckhart, “then do not
prattle about God. Also, you should not wish to understand any-
thing about God, for God is beyond all understanding. A master
says: ‘If I had a God that I could understand, I would not regard
him as God." If you understand anything about him, then he is
not in it, and by understanding something of him, you fall into
ignorance. . ,.™

The conclusions of the mystics seem clear: God is by his nawre
unknowable. He is not an objective fact, or an actual being; he is,
in fact, being itself, the absolute, undifferentiated oneness that is
ﬂlcgrmdufdluﬁmaﬁ'hmwmdmmdthi:wﬂhm
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mystics claim, all religions connect us 1o this deeper, divine power.
If we fail to understand it and we cling to the comforting images
of a personal, knowable God—a God who exists entirely apart
from the rest of creation as a distinct, individual being—we dimin-
“ish the ultimate realness of God, and reduce his divinity to the
stature of the small, “deaf idol™ thar Lewis's poetry so poignantly
describes.

The mystics claim that the true nature of God can only be
known through a direct, mystical encounter. Evelyn Underhill ex-
plains that “Mysticism, in its pure form, is the science of ultimates,
the science of union with the Absolute and nothing else,” and that
“the mystic is the person who attains this umion, not the person
who talks about it. Not to know about, but to Be, is the rmirlt/:lj
the real initiate. ™ .

That doesn™t however, that the rest of us cannot appr 2

mean, er, that the rest o

ate the insights the mystics have shared. “Even if we are incapable
of the higher states of consciousness achieved by a mystic,” says
Karen Armstrong, *we can learn that God does not exist in any
simplistic sense, for example, or that the very word ‘God’ is only a
Symbol of a reality that ineffably transcends it.”
~ For centuries, the existence of such a reality has been sup-
ported only by the claims of mysticism. Science has traditionally
rejected these claims, but our work suggests that in the form of Ab-
solute Unitary Being, the spiritual union the mystics describe feels
at least as solidly and as literally real as any other experience of
reality. The neurological and philosophical correlates of this con-
viction make it clear that Absolute Unitary Being would be a state
of ultimate union and toral undifferentiated oneness, a plane of ex-
istence in which all degrees of difference dissolve and comparisons
become impossible. In Absolute Unitary Being, nothing is experi-
enced but the pure and complete unity of all things, or of no-
* things. One thing cannot stand apart from another, so individual
beings and objects cannot be perceived. The egotistical self cannot

\



melissa
Highlight

melissa
Highlight
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irreconcilable conflict between belief in a personal God, and the

i “In resolving

acknowledgment of an :|Hl\|.|\.-_|-|'|,|| higher reality |

NESC secmingly conflicting views, he savs,

I think we are going to discover in coming years a more

it can be ven

-in!-.'-]_LI.'.:'.- view of the divine—something tl

hed in mystical cXperen e—includes both }'t‘r\-"ﬂ-ll and
transpersonal reality, God is both a loving presence, com-
passionate, wise, kind, and merciful, and an impersonal
principle of ultimate condition of consciousness, the basis
of karma, shuyata or emptiness, and nirvana. They repre-
sent two sides of the same source, two fundamental in-

sights, two mystical realizations of the ultimate mystery.’
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In other words, various incarnations of God are metaphorical
interpretanions of the same spinitual reality—the reality experienced
as Absolute Unitary Being. When we realize that anv specific con |
cepuon of God 1s a piece of this larger puzzle, rooted in a mvstical
understanding of what’s fundamentally real, then all religions be-
come siblings, all faiths become true, and all incarnations of God
\ can be understood as real.

But if we reject this crucial insight, if we cling to the image of

God as a literal, knowable being, distinct and independent of the

rest of rr.ﬂll}. then we are left, at best, with a God that Lewis’s
poem describes as a “limping metaphor,” as a symbol “which can-

not be the thing thou art.” At worst, we create a God who leads us

away from unity and compassion, toward division and strife.

In terms of its impact upon human history, the concept of a per-
sonalized God is not necessarily negative. In A History of God, Karen
Armstrong points out that the presence of just such a God, in fact,
has made profoundly positive contributions to Western culture. “The
personal God has helped monotheists to value the sacred and inalien-
able rights of the individual and 1o develop an appreciation of hu-
man personality,” she says. “The Judeo-Christian tradition has thus
helped the West to acquire the liberal humanism it values so highly.”

But the same personal God, A rmstrong warns, can become a
grave liability. *[A personalized God] can be a mere idol carved in

our own image, " she points out,

a projection of our limited needs, fears, and desires. We can
assume that he loves what we love and hates what we hate,
endorsing our prejudices instead of compelling us to tran-
scend them. When he seems to fail

ar seems even to desire a trage

to prevent a catastrophe
dy, he can seem callous and
cruel. A facile belief thar a disaster is the will of God can
make us accept things that are fundamentally unacceptable.
The very fact that, as a person, God has a m.”d'_.r 15 also

fel
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share their liveral beliefs

History suggests that religious intolerance 13 J‘Ilrr1.ul|'~' a cul
tural phenomenon, based in ignorance, fear, xenophobic prejudice,
and ethnocentric chauvinism. We believe, however, that intalerance
15 rooted in something deeper than mere narrow mindedness; we
believe 1t is based in the same transcendent expernences that foster
belief in the absolure supremacy of F‘u.':n-.'}.liln'd, partisan gods.

Iranscendent states, as we've seen, exist along a continuum ot
progressively higher levels of unitary being that ultimately leads to
the point at which unity becomes absolute ]ll lh"- state of _1}1.-m|1.1“'-"
unity, there are no competing Versions of !ht ““"’" []""”' L ”"]"

truth itself, so wnl]uum-. beliefs, or conflicts of any Iimd for that

_matter, are not even possible.
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If however, a mystic falls short of absolute unity—if, in neuro-
logical terms, the deafferentation of the orientation area is not
complete—then subjective awareness would survive, and the mys-
tic would interpret the experience as an ineffable union berween
the self and some mystical other. We examined the neurobiology of
just such a state—the Unio Mystica—in our discussion of active
meditation.

Like all advanced unitary states, this mysterious union would
have a profound sense of realness; the mystics would viscerally feel
that he or she had stood in the presence of absolute reality. A
Christian might call this truth Jesus, a Muslim might invoke the
name al-Lah, in primal cultures it might be interpreted as some
powerful spirit of nature, but in every case it is experienced as a
spiritual truth that stands apart from and above all others.

We've seen that the “discovery” of such truth through mystical
experience, provides believers with a powerful sense of control
over the otherwise uncontrollable whims of fate. The presence of a
powerful spiritual ally convinces believers that their lives are a part
of some comprehensible plan, that goodness rules the world, and
even that death can ultimately be conquered.

What makes these beliefs more than hollow dreams is the fact
that the God that stands behind them has been verified, through a
direct mystical encounter, as literal, absolute truth. Any challenge
to the authenticity of that truth, therefore, is an attack not only
upon ideas about God, but also upon the deeper, neurobiologically
endorsed assurances that make God real. If God is not real, neither
is our most powerful source of hope and redemption. There can be
only one absolute truth; it is a matter of existential survival. All
others are threats of the most fundamental kind, and they must be
exposed as impostors.

In other words, the presumption of “exclusive” truth, upon
which religious intolerance is based, ma rise out of incom-
plete states of neurobiological transcendénce. Ironically, when the

—_ e —
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process of transcendence is taken to the logical, and neurobiological,
extreme, the mind is confronted with a state of absolute, uncom-
promising unity, in which all conflict, all contradictions, all com-
peting variations of the Truth, disappear into harmonic, monolithic
oneness. If we are right, if religions and the literal Gods they define
are in fact interpretations of transcendent experience, then all inter-
pretations of God are rooted, ultimately, in the same experience of
transcendent unity. This holds true whether this ultimate reality
actually exists, or is only a newrological perception generated by an
unusual brain state. All religions, therefore, are kin. None of them
can exclusively own the realist reality, but all of them, at their best,
steer the heart and the mind in the night direction.

Human history shows that few religions have been willing to
take such an inclusive and magnanimous view, and conflict has
almost always been the norm. There are encouraging signs, how-
ever, that a number of important religious thinkers are beginning
to accept the possibility, even the promise, that all religions share
common spiritual bonds.

“Human beings naturally possess different interests and incli-
nations,” says the Dali Lama.

Therefore, it should come as no surprise that we have many
different religious traditions with different ways of think-
ing and behaving. But this variety is a way for everyone to
be happy. If we only have bread, people who eat rice are
left out. With a great variety of food, we are able to satisfy
everyone’s different needs and tastes. And people cat rice
because it grows best where they live, not because it is ei-
ther any better or worse than bread.”

“Because all the world’s religious traditions share the same es-

sential purpose, we must maintain respect and harmony among
them.™ In his book The Mystic Heart, Catholic laymonk and
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scholar Wayne Teasdale describes what he sees as the beginnings
of the very kind of interreligious respect and harmony the Dali
Lama urges. Teasdale has coined the term “interspinmuality ™ to de-
scribe this growing climate of dialogue and reconciliation between
world religions, and to call attention 1o the essenual spintuality
that all religions share.

“Interspirituality is not about eliminating the world’s rich
diversity of religious expression,” Teasdale says. *It is not about
rejecting these traditions’ individuality for a homogenous super-
spirituality. It is not an attempt to create a new form of spiritual
culture. Rather, it is an attempt to make available to everyone all
the forms the spiritual journey assumes.”

For Teasdale, that journey begins in the primal human urge for
\ mystical union with some larger, all-embracing truth, a truth that

humans sought long before religions existed to define it.

“For thousands of years before the dawn of the world religions
as social organisms working their way through history, the mysti-
cal life thrived,” Teasdale says. This mystical longing for connec- |
tion with the divine, Teasdale believes, is at the heart of all genuine
faith, and is the essence of all religions.

“The real religion of humankind can be said to be spirituality
itself,” claims Teasdale, “because mystical spirituality is the source
of all the world’s religions.”

Teasdale’s beliefs are based on faith, and on his personal experi-
ences as a mystic, but his spiritual approach has led him to a con-
clusion that is also suggested by neurology: All religions arise from

MNWIH

lead us, by different paths, toward the same goal of wholeness and
Mﬂ_&ﬂl@-‘h{miﬁc clmmf into
an absolute, undifferentiated whole.
For the proponents of inths?irituality, the awareness of this
fundamental unity has deep spiritual connotations, but it has pro-
foundly pragmatic implications as well. As author and religion

16d



melissa
Highlight

melissa
Highlight


P—

WHY GOD WON'T GO AWAY

scholar Dr. Beatrice Bruteau argues in the preface to The Mystic
Heart, mysticism may provide the world with its last, best hope for
a happier future, by allowing us to overcome the greed, mistrust
and self-protective fears that have led to so many centuries of suf-
fering and surife,

“Consider that domination, gﬂ:ﬁl, cruelty, violence, and all our
other ills arise from a sense of insufficient and insecure being,” says

Bruteau,

I need more power, more possessions, more respect and ad-
miration. But it’s never enough; the fear always remains. It
comes from every side: from other people; from economic
circumstances; from ideas, customs, and belief systems;
from the natural environment; from our own bodies and
minds. All these others intimidate us, threaten us, make us
anxious. We can’t control them. They are, to varying de-
grees, aliens. Our experience is: Where | am *1,"” they are

“not-1."

According to Bruteau, mysticism allows us to transcend these
egotistical fears, The awareness of mystical wholeness shows us that
we are not so fundamentally alienated from one another and that,
in fact, we do have all the being we need to be happy. When the ap-
preciation of this mystical oneness rises to the surface, Bruteau
says, “our motives, feelings, and actions turn from withdrawal,
suspicion, rejection, hostility, and domination to openness, trust,
inclusion, nurturance, and communion.”

“This oneness—this ﬁm-m_ﬁﬁ:mwk
is the sure foundation for a better world,” she says. “Ir means that
we will try to help each other rather than hurt each other.”

Anyone who reads the newspapers—anyone, for example, who
has heard of Rwanda, Kosovo, Kashmir, or the Golan Heights—
may find Bruteau’s optimism poignantly naive. It's in our nature, it

167




—#

WHY GOD WON'T GO AWAY

seems, to dfﬁﬂf Sur\’"i.\".].l 4% 3 matter l‘l‘ {:nﬂ'lpfli.“"i}n E"'I:I I.:ﬂl'lquﬂl.
as the survival of the fittest, as a ruthless game of dug-ml—dng. The
human brain, after all, evolved primarily for the purpose of making
us ferociously efficient competitors. We have a natural genius for
defining threats, for naming enemies, and for fiercely protecting

our own best interests, no matter how narrowly or selfishly we
define them.

This does not mean, however, that we are condemned by hu-
man nature to live in a world of dissension and discord, because
the same brain that inclines us toward egotistic excess also provides

the machinery with which the ego can be transcended. In these

transcendent states, whatever their ultimate spiritual nature may
be, suspicion and dissension disappear into the peace and love of

an indescribable unity. The transforming power of these unitary

states, is what makes mysticism our most practical and effective

hope for improving human behavior, belicves Beatrice Bruteau.

“If we could arrange energy from within,” she says, “if we more

often nurtured our companions and promoted their well-being, we

would suffer much less. Rearranging energy from within is what
‘._-_-_—-— -

mysticism does.”
Generations may pass before human society is ready for such
transforming ideas, but it is intriguing to know that if such a time

should arrive, the brain will be ready, possessing the machinery it
needs to make those ideas real.

The neurology of transcendence can, at the very least, provide a
biological framework within which all religions can be reconciled.
But if the unitary states that the brain makes possible are, in fact,
glimpses of an actual higher reality, then religions are reflections
not only of neurological unity, but of a deeper absolute reality.

In the same sense, neurology can reconcile the rift between sci-
e — e
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ence and religion, by showing them to be powerful but incomplete
pathways to the same ultimate reality. The conflict between science
and faith was ﬁr;MﬁiE;mat discoveries of the scientific
age, which arguably began when Galileo’s observations verified
Copernicus's view of the solar system. The revelation that the earth
had not been lovingly set at the center of the universe by a doting,
divine creator was a devastating blow to orthodox Christian doc-
trine at that time. To make matters worse, when the Church tried
to silence Galileo by proclaiming him a heretic, it showed itself, in
the eyes of many rational people, to be more concerned with
dogma than with truth.

As centuries passed, and science and philosophy found more
and more rational explanations for mysteries which once could
only be explained by a divine presence, thinking people found it
increasingly difficult to maintain their belief in God. Then in the
mid-nineteenth century, science produced two revolutionary theo-
ries that seemed to make God irrelevant in the scientific age.

The first appeared in Charles Lyell's book Principles of Ge-
ology, published in 1830. Lyell's research showed that the contours
of the natural landscape were shaped by geological forces, not by
the hand of God, and that the earth was much older than Bible
stories claimed. Twenty-nine years later, The Origin of Species was
released, and the world was rocked by Darwin’s revolutionary
theories that life-forms evolved through impartial biological adap-
tation over a span of millions of years, and not in a single flash of
divine creative energy.

In the midst of this scientific revelation, Nietzsche proclaimed
Gﬂddﬂd-lt'lhnpommhawﬂmmruﬁuﬂmtheﬂudh:
thought science had killed, the God that was no longer compatible
with rational thinking, was the personal Creator God of the Bible.
There is nothing that we have found in science or reason to refute
the concept of a higher mystical reality.
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This does not mean that mainstream science has opened its
arms to the possibility of mysucally-discovered reality. The au-
thonty of science, after all, is rooted in the assumption that mate-
rial reality is reality in its highest form; that nothing is more real
than the |1|1'~'~|c.|L material stuff of the universe. But even from a
scientific perspective, the nature of matenial reality may be more
slippery than common sense would suggest. Albert Einstein cer-
tainly thought so. In 1938, he expressed his belief thar scienufic
interpretations of the physical world may not be as reliable as ra-

tional matenialists would like to believe:

Physical concepts are free creations of the human mind,
and not, however it may seem, uniquely determined by the
external world, In our endeavor to understand reality, we
are somewhat like a man trying to understand the mecha-
nism of a closed watch. He sees the face and the moving
hands, even hears it ticking, but he has no way of opening
the case. If he is ingenious he may form some picture of a
mechanism which could be responsible for all the things he
observes, but he may never be quite sure his picture is the
only one which could explain his observations. He will
never be able to compare his picture with the real mecha-
nism and he cannot even imagine the possibility of the

meaning of such a companson.®

The best that science can give us is a metaphorical picture of
what's real, and while that picture may make sense, it isn't neces-
Slﬁl}" true. In this case, science is a type of mythology, a collecuion
of explanatory stories that resolve the mysteries of existence and
help us cope with the challenges of life. This would be applicable
even if material reality is, in fact, the highest level of reality, because
despite science’s preoccupation with objectively verified truth, the
human mind is incapable of purely objective observations. All our
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perceptions are subjective by their nature, and just as there’s no
way to peck inside Einstein’s watch, there’s no way we can slip free
of the brain’s subjectivity to see what's really out there. All knowl-
edge, then, is metaphorical; even our most basic sensory percep-
tions of the world around us can be thought of as an explanatory
story created by the brain.

Science, therefore, is mythological, and like all mythological
systems of belief, it is based on a foundational assumption: All that
is real can be verified by scientific measurement, therefore, what
can't be verified by science isn't really real.

This kind of assumption, that one system is exclusive arbiter of
what is true, makes science and religion incompatible. If Absolute
Unitary Being does, indeed, exist, then science and religion find
themselves in a paradoxical situation: The more literally we take
their own foundational assumptions, the decper they are in conflict
with each other, and the further they fall from ulumate reality. But
if we understand the metaphorical nature of their insights, then
their incompatibilities are reconciled, and each becomes more
powerfully and transcendently real.

If Absolute Unitary Being is real, then God, in all the personified
ways humans know him, can only be a metaphor. But as C. S.
Lewis’s poem suggests, metaphors are not meaningless, they do not
point at nothing. What gives the metaphor of God its enduring
meaning is the very fact that it is rooted in something that is experi-
enced as unconditionally real.

Absolute Unitary Being is a plausible, even probable possibility.
Uflﬂthumrpfhuwﬁmryhumuﬁu—dmmydum&ifﬂ
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fact that this ultimate unitary state can be ravonally supported
intrigues us the most. The realness of Absolute Unitary Being 1s
not conclusive proof that a higher God exists, but it makes a strong
case that there 1s more to human exastence than sheer matenal exis-
tence. Our minds are drawn by the intuition of this deeper reality,
this utter sense of oneness, where suffering vanishes and all desires

are at peace. As long as our brains are arranged the way they are, as

long as our minds are capable of sensing this deeper reality, spinitu-
ality will continue o shupc the human expenence, and God, how

ever we define that majestic, mysterious concept, will not go away.
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EPILOGUE

So Just What Is Neurotheology Amywayyé

Tbt: publication of Why God Won't Go Away has drawn wide-
spread attention from the media, and has generated a tremen-
dous amount of excitement and support, as well as controversy,
from both the religious and scientific communities alike. One of
thﬂgmhufwmmdthamw:'uuicd to communicate
in this book, is that science and religion do not have to be incom-
patible: One need not be wrong for the other to be right. This is a
surprising and challenging concept, but a rigorous analysis of our
research tells us it is true. It should also be mentioned that our
body of research is based not only on our own brain imaging stud-
ies, but the theoretical development of our model is based on an
extensive review of the neuroscientific and religious literature, and
on a thorough philosophical and theological exploration of the re-
lationship between the brain, religious practice, and spiritual expe-
Ti"ﬂfﬂ-w:hnptnurwuriwillprwidtamway 1o explore the
‘Mﬁwmmm#rﬂiﬁmwdﬁﬁﬂ!
spiritual force behind all religions—in ways that not only shed new
light on the origins and meaning of human spirituality, but also
give us greater scientific insights into the mysterious workings of
the human brain. hhlnlﬂysbemmhnpﬂhnwmwm
advance the exploration of the intersection of science and religion
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