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EEG BIOFEEDBACK TRAINING FOR PROFESSIONALS

EEG Spectrum is the largest and most experienced EEG Biofeedback clinical service delivery
organization in the world. EEG biofeedback is all we do. Drawing on our unique mix of
clinical, technical and scientific experience and from a vast database of over 15,000 EEG
biofeedback sessions conducted at our home office, we have trained hundreds of professionals
since 1989, many of whom are now duplicating our clinical and commercial success.

SECTION SUBJECT DURATION COST
A Neurophysiology and EEG Electronic Principles 1 Day $200.00
(M. Barry Sterman, Ph.D./Siegfried Othmer, Ph.D.) *($150.00)

B EEG Biofeedback Theory & Practice - Beta/SMR Protocols 3 Days $550.00
(Siegfried Othmer, Ph.D. & Susan Othmer, B.A.,B.C.I.A.C) *($495.00)

C  Alpha/Theta Protocols 1 Day $200.00
(Nancy White, Ph.D.) *($150.00)

*Discount applies if more than one course is taken concurrently.

TO ENROLL, CALL EEG SPECTRUM AT 1-800-789-3456
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THE INSIDE EDGE ON PEAK PERFORMANCE

A neuroscientist used to be like a man
in a Goodyear blimp floating over a
bowl game: he could hear the crowd
roar, and that was about it. But now
we're down in the stands. It’s not too
long before we'll be able to tell why
one man gets a hot dog and one man
gets a beer.”

—Floyd Bloom, neuroanatomist
Scripps Clinic

the most momentous events in human
history. Perhaps its most exciting
development has been that for the first time,
as Floyd Bloom observes, humans have been
able to get right down into the arena of the
human brain and observe the action as it hap-

The Brain Revolution has been one of

. pens—and then look at it again in slow-

motion on the instant replay.

With the development of computerized
brain monitoring devices of incredible sensi-
tivity, scientists have been able to observe
what goes on in our brains during virally
every life experience—pain, ecstasy, depres-
sion, love, having a flash of insight, seeing
stripes, remembering, forgetting, eating,
sleeping, having sex. Most remarkably, sci-
entists have discovered that by watching the
activity of our own brains, we can quickly
learn how to change our brains, and in
doing so change what we are experiencing,

The implications are enormous. If we
can change our own brain states at will,
then surely we can learn to shift out of
unwanted or unhealthy states or experi-
ences into desired states and experiences.
Just as we can change channels on our TVs,
we may be able to intentionally switch out
of states such as pain, depression, anxiety
and anger and switch into pleasure, love,
well-being, insight and clarity.

If you can control your
brain activity, then you can
control your life and your
experiences in life.

While there are numerous new tooks for
observing the brain, including MRI (magnetic
resonance imaging), PET (positron emission
tomography), and SPECT (single photon
emission computerized tomography), to
SQUID (superconducting quantum interfer-
ence device), the most exciting work
in the last few years has been done using the
relatively old-fashioned EEG (electroen-
cephalograph)—though in the computer-
ized, multi~channel, superfast models that are
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very new-fangled—in the biofeedback or
neurofeedback mode

Why potentially revolutionary? Because
unlike the other generally immense and
immensely expensive devices, which by
necessity are used only in institutional med-
icine and research, EEG feedback systems
are relatively inexpensive (and becoming
cheaper all the time), relatively easy to use,
and available to anyone with an interest in
learning to explore or attain optimal brain
states. That means that, like the personal
computer or home video games, they can
enter the cultural mainstream with incredi-
ble speed, and change our way of life.
Conceivably, within a few years, personal or
home EEG systems could be as common-
place as the PC, with millions of people
blithely fine tuning their states of conscious-
ness as routinely as they change clothes,
adjust the thermostat or fix their make-up.

Just as we change channels on
our TVs, we may switch out of
states such as pain, depres-
sion, anxiety and anger and
switch into pleasure, love,
well-being and insight.

For the fact is, as we pointed out above,
changing our brain waves means changing
what we are experiencing. That means
changing our reality. As one of the leading
EEG researchers, Dr. James Hardt, writes else-
where in this issue, summarizing his 25 years
of research, “I was learning that brain waves
relate to everything, and that control of brain
waves had life and death implications, as
implications for the quality of life. Any expe-
rience you can have has a specific underlying
brain activity associated with it. If you can
control your brain actvity. then }
trol your life and your experiences

Using EEG
dans and therr

been

learning iso ers rai .
depression and anxiety. Subjects in some
EEG studies have experienced average 1Q
increases of 20 to 30 points. Some
researchers have found certain patterns of
brain activity that seem linked to extraordi-
nary or brain states, such as ranscen-
dence, illumination, flow, awakening. And,
using EEG feedback systems as well as other
mind technology, they have found that sub-
jects can learn to enter these peak states.
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With such a wealth of breakthrough
work being done with EEG and EEG feed-
back, we have decided to devote this issue
of Megabrain Report to exploring this field.
The issue you hold in your hands was to
be our “EEG Special Issue.” And indeed, it
is a very special issue: in the pages that fol-
low are articles by many of the leading
researchers, clinicians, and theoreticians of
EEG brain training, as well as discussions
of the most exciting research being done in
the field, and reviews of the latest EEG
feedback equipment.

However as the articles began to flow
in, it soon became clear that there was
simply too much information, too many
good articles, too many connections to be
made between the work of different con-
tributors, to fit into a single issue, even if
we expanded far beyond our usual 48-page
format. In fact, the first time we began to
count pages—even before many of the
articles were in—we had over 300 manu-
script pages of what looked like it would
expand to well over 400 manuscript pages!
That is, we had the equivalent of a good-
sized book, and there was just no way to
fit it into a single issue without chopping
what we felt was important information.

And so our EEG Special Issue has
expanded into two jumbo issues—the
one you hold in your hand, and Vol. 2.
Number 4, (which will appear in about 2
months)—both jam-packed with fresh,
mind-stretching and original material.

When we invited scientists to con-
tribute, we asked them to write about
developments and discoveries in EEG feed-
back and research that they felt were most
important. So it has been fascinating, as
the articles have come in, to see how each
of these scientists, working largely inde-
pendently, has focused on the same few
recurrent themes. Dr. James Hardt and Dr.
Les Fehmi both provide moving and heart-
felt descriptions of how their first-hand
experiences of personal transformation
through EEG feedback in the 1960’s have
added an almost spiritual sense of urgency
and commitment to their work.

Most of the contributors clearly agree that
the extraordinary recent developments in
EEG are founded on the pioneering EEG feed-
back work in the 60's and 70’s by Joe Kamiya,
Elmer Green, Barry Sterman, Joel Lubar,
Tom Budzynski, Jim Hardt, and Les Fehmi,
among others. They also seem to share a
common perception that the vast potential
for human development hinted at by the EEG
feedback research of the tumultuous 60’s was
disturbing to the medical, scientific, and cul-
tural mainstream, and as a result was sup-
pressed, derided or actively discouraged for
almost 20 years —~what we can now call the
Nixon-Reagan Era. As a result, virtually all of
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them seem to share a sense of personal satis-
faction in the recent vindication of EEG feed-
back and its emergence as a “hot” field.
Perhaps the heat of the recent EEG explosion
is a natural result of the years of frustration
and lack of recognition.

Hardt, Fehmi, Dr. Jon Cowan, Dr. Len
Ochs, Dr. Siegfried Othmer, Dr. Thomas
Budzynski and Dr. Julian Isaacs, and Anna
Wise all write with more or less evident
excitement about the extraordinary power
of EEG feedback of specific types or at cer-
tain frequencies to produce unprecedented
and at times seemingly miraculous heal-
ings, resolutions of formerly intractable
psychological problems (including addic-
tion, Post-Traumatic Stress Disorder,
depression and anxiety), and sudden re-
orderings of personality. While they may
all offer speculations, theories, and conjec-
tures—using fuzzy words like conscious-
ness, unconscious, subconscious, transfor-
mation, “witness” consciousness,
“inputting” information, brainwave “train-
ing”, attention and attention deficit—they
all emphasize the tentative nature of their
conclusions. All of them seem to share the
view that “we ain’t seen nothing yet”—that
we have only begun to begin to under-
stand a bit about the working of brain
wave feedback, that astonishing and cul-
turally-transforming breakthroughs are
imminent, that the workings of the brain
remain the greatest and most fascinating
mystery of our age.

Researchers proved that
subjects could take volun-
tary control of virtually any
physiological process—
even the firing rhythm of
individual nerve cells

Each of these scientists look at essential-
ly the same phenomena—high amplitude
alpha, whole brain synchrony, alpha-theta
training, “good” and “bad” theta and beta
training, “optimizing” brain wave pat-
terns—through slightly differing lenses,
pose the same questions in differing words,
and offer answers or tentative conclusions
that, while in differing words, are in
remarkable agreement accord. Budzynski,
Hardt, Fehmi, Isaacs, and Ochs all discuss
the importance of proper instruments and
offer insights into what equipment works
and what doesn’t. Virtually all of them
emphasize the importance of the right treat-
ment protocol to attain desired results, and
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offer invaluable descriptions and insights
into various protocols, ranging from
alphaftheta training for addictions to beta
training for attention deficit hyperactivity
disorder.

Most of the articles in this special issue
of Megabrain Report and the one which
will follow it come right from the cutting
edge of current EEG research, and will be
thought provoking and stimulating (and
in some cases startling) to scientists, ther-
apists and other health professionals.
Much of the information they contain is
fresh, eye-opening, and is presented here
for the first time. It is also, we believe,
extremely practical. It is our hope that this
special issue may serve as a catalyst and a
stimulus to therapists, educators, coun-
selors, researchers, and other profession-
als, alerting them to the revolutionary
potentials for enhancing human perfor-
mance and well-being through EEG feed-
back, and providing the basic practical
information needed to take the first steps
toward incorporating the EEG feedback
into their practice.

But of course many of us are fascinated
by this work and by brainwaves (both
other peoples’ and our own) not as profes-
sionals, but as individuals who want to
learn more about ways we can become
stronger, healthier and happier and take
greater control over our emotions, states of
consciousness, and lives. And so, we have
worked with the contributors to be sure
these articles are written in language that is
clear, jargon-free, down to earth and acces-
sible to non-scientists. And, as an introduc-
tion for non-professionals, we first present
a short summary of the historical back-
ground, and some of the central issues and
discoveries of EEG feedback, and brief
sketches of the work of many of the leading
EEG explorers, whose articles constitute the
rest of this extraordinary issue.

—-MH
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Each of its billions of individual

cells “fires” or electrically dis-
charges at a specific frequency. The elec-
trical activity of the brain can be moni-
tored by placing sensors or electrodes
against the scalp, which register the
minute electrical signals happening inside
the brain, much the way a seismograph
can detect tremors taking place inside the
earth. These electrical signals are known
as the electroencephalogram; the device
that registers them is called an electroen-
cephalograph, or EEG. What the EEG
reveals to us are not the firings of individ-
ual brain cells, but the cooperative or col-
lective electrical patterns of networks or
communities of millions of cells firing
together—fluctuations of coherent or syn-
chronous energy pulsing through the net-
works of the brain. These collective ener-
gy pulsations are called brain waves.

Since the first EEG was devised early in
this century, scientists have found that the
brain has a tendency to produce brain
waves of four distinct varieties, which they
have called beta, alpha, theta and delta.

BETA. The most rapid brain waves,
beta waves, range in frequency from
about 14 cycles per second (called 14
Hertz, abbreviated Hz) to more than 100
Hz (some scientists now refer to brain
waves above 30 Hz as Gamma waves).
When we are in a normal waking state,
eyes open, focusing on the world outside
ourselves, or dealing with concrete, spe-
cific problems, beta waves (particularly
beta waves between 14 and 40 Hz.) are the
most dominant and powerful waves in the
brain. Beta waves are associated with
alertness, arousal, concentration, cogni-
tion and—at excessive levels—anxiety.

ALPHA. As we close our eyes and
become more relaxed, passive, or unfo-
cused, brain wave activity slows down,
and we produce bursts of alpha waves,
which range in frequency from about 8 to
14 Hz. If we become quite relaxed and
mentally unfocused, alpha waves become
dominant throughout the brain, produc-
ing a calm and pleasant sensation called
the “alpha state.” The alpha state seems
to be the brain’s “neutral” or idling state.
and people who are healthy and not
under stress tend to produce a lot of
alpha activity. Lack of significant alpha
activity can be a sign of anxiery, stress,
brain damage or illness.

THETA. As calmness and relaxation
deepen into drowsiness, the brain shifts
to slower, more powerfully rhythmic
theta waves, with a frequency range of
about 4 to 8 Hz. Theta has been called the
“twilight state,” between waking and
sleep. It's often accompanied by unex-

The brain is powered by electricity.
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pected, dreamlike mental images. Often
these images are accompanied by vivid
memories, particularly childhood memo-
ries. Theta offers access to unconscious
material, reveries, free association, sud-
den insight, creative ideas. It's a mysteri-
ous, elusive state, and for a long time
experimenters had a difficult time study-
ing it because it is hard to maintain for
any period of time—most people tend to
fall asleep as soon as they begin generat-
ing large amounts of theta.

DELTA. As we fall asleep the dominant
brain waves become delta, which are
even slower than theta, in the frequency
range below 4 Hz. When most of us are
in the delta state we're either asleep or
otherwise unconscious. However, there is
growing evidence that individuals may
maintain consciousness while in a domi-
nant delta state. This seems to be associ-
ated with certain deep trance-like, tran-
scendent or “non-physical” states.

Taking Charge: Biofeedback
and Brain Power

ConTROL YOURSELF

Stop a moment. Now, change your
brain wave activity into an alpha
rhythm. .. The question immediately aris-
es, How? How do I know when my brain
waves are in alpha? And how is it possible
to change my brain waves intentionally?

One of the central assumptions of
western physiology has been that there is
a fundamental distinction between parts
of the human body that we can con-
sciously control—the so-called “volun-
tary” components—and those parts over
which we have no conscious control—the
“involuntary” or autonomic components.
These involuntary components tradition-
ally included brain waves, as well as such
things as the expansion and contraction
of our blood vessels, blood pressure, heart
rate, the secreton of hormones ealin
and the activity of the immune

Then the lightming bol
development sensiu e n
could measure
tored

rocessss  a schyect

and fed it to the subject with some
sort of visual or auditory signal, the sub-
ject could learn to bring that process
under voluntary control. They called this
process biofeedback.

DrscoVERING THE BODYMIND
In a burst of studies throughout the
1960s that caused a sensation in the scien-
tific world, biofeedback researchers



proved that subjects could take voluntary
control of virtually any physiological
process—even the firing rhythm of individ-
ual nerve cells. One researcher, John
Basmajian, hooked up subjects so they
could monitor the firing rhythm of a specif-
ic neuron (called a single motor unit). Each
time the neuron fired, the subjects would
be fed back a sound like a drumbeat.
Amazingly, the subjects quickly learned
how to control the rhythm with which the
cells fired, creating intricate drum rolls, gal-
lops and beats. Elmer and Alyce Green of
the Menninger Foundation wrote with
excitement, “It may be possible to bring
under some degree of voluntary control any
physiological process that can continuously
be monitored, amplified, and displayed.”

This was a momentous discovery—it
meant that the long-held belief of a clear
separation between voluntary and involun-
tary components of the human system was
not accurate. It meant such processes as the
secretion of hormones and the operation of
the immune system could theoretically be
intentionally controlled. It also meant that
the whole foundation of mind-body dualism
upon which all of western thought had been
based—that there was a clear and necessary
separation between the mind and the
body—had to go out the window. For clear-
ly there was some link, still mysterious,
between mind and body.

It was the beginning of a great paradigm
shift that was to lead to the development
of such fields as psychoneuroimmunology
and psychobiology, and to the emergence
of a new vision of the mind and body as a
single, indivisible unit, a field of intelli-
gence, a bodymind.

Rou Up ror T MagcaL My TowR

The 1960s was a time when large num-
bers of people were extremely interested in
experiencing peak states. For many, psy-
chedelics were the most quick and reliable
mind expansion technique. But drugs,
while powerful and effective state change
tools, had drawbacks. They were illegal,
which caused much inconvenience. The
state changes they produced were long-
lasting and durable, which made it next to
impossible to change back into ordinary
brain states on demand. This too caused
much inconvenience, not to mention bad
trips. They also had unknown long-term
effects on health. So, many people were
eager to find a “drugless high,” or some
way to expand consciousness without the
drawbacks of psychedelic drugs.

The Beatles, among others, had become
followers of a guru who taught them medi-
tation. They began singing the praises of
meditation as a way of reaching height-
ened states of consciousness without
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drugs. The guru appeared on the Johnny
Carson show, wearing his white robes, gig-
gling, and holding a flower. Meditation
was In. Millions of people began trying to
meditate. Millions of people were disap-
pointed to find that meditation took prac-
tice and discipline, and did not instantly
catapult them into enlightenment.

Many of those most interested in
exploring mind expansion were young
psychologists and other scientists who had
chosen the brain as their field of study. It
made sense to them to focus their
research, and use whatever technology was
available to them, such as EEGs, to explore
what was going on in the brain during
experiences of expanded consciousness,
such as meditation.

When they looked at the EEG tracings it
quickly became clear that meditators pro-
duced a lot of alpha waves. Some of these
young researchers, led by Joe Kamiya, devel-
oped a type of EEG that was “tuned” to
respond to alpha waves by producing a tone:
brainwave feedback. When people used EEG
biofeedback, they could quickly learn to
producealpha waves simply by doing things
that produced the tone, such as sitting with
their eyes closed, in a relaxed, passive state.

The researchers noticed that people
who went through this alpha feedback
training process experienced interesting
changes—they became more calm and
relaxed in their daily lives, they tended to
give up such habits as smoking and heavy
drinking, and they learned how to produce
alpha waves at will, even when not hooked
up to the biofeedback system.

This was exciting. I remember it well.
What a mysterious thing, changing what's
happening inside your head. And when
you do it, how exciting, what fun, and
what a sudden surge of power!

ON THE Jovs OF OBSERVING YOUR OwN BRAIN

I had gotten my first taste of it when 1
had overheard someone talking about an
experiment going on at New York
University, and wangled my way into the
experimental group by claiming to be an
NYU student. I learned to generate alpha
waves by making a machine go click click
click. For long delightful periods I would
sit there with the machine caressing me
with timeless strings of beautiful clicks. It
was delightful and mysterious, and a large
part of the delight and the mystery was
that I was listening to the activity of my
own brain, and becoming aware of every
subtle little change that took place within
it, learning that if I thought of certain
things the clicks would stop, and if I
thought of other things, or stopped think-
ing, the clicks would start.
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To me it was amazing to learn that 1
could in fact change my brain, and the
things that were going on inside it. What a
revelation. Until then, I had always
assumned that whatever was going on in my
mind—sadness, anger, confusion, joy—
was simply “going on,” and that it would
keep going on until it stopped going on
and something else started going on. But as
[ sat by the alpha trainer learning to spin
out lovely chains of clicks—and leaming to
make them stop, if I wanted to—I learned
that you could change your mind. It struck
me as being a process something like
changing TV channels. If you don't like the
soap opera that's on channel 2, change to
the western on channel 4.

What a mysterious thing, chang-
ing whats happening inside
your head. .. what fun, and what
a sudden surge of power.

1 was filled with a sense of power. Not
the power to stop speeding locomotives, or
leap tall buildings at a single bound. But
much more modest and personal power.
The power of being aware of my own
mind, of learning how to pay attention to
how I was paying attention, and knowing
that I had some control over it. I loved the
sessions, and would have kept coming
back to the lab for years, except suddenly
the experiment was over. No more ses-
sions. And so my experience of EEG
biofeedback was over. Or, as I was later to
find out, put on hold for the next 12 years.

INSTNT SaTort MAG@Es AND THE ROYAL ROAD TO Buiss
But meanwhile, the word was leaking
out. You could get high on alpha feedback.
Some researchers even suggested that the
alpha state was synonymous with medita-
tion. This was Big News, and the mass
media soon latched onto it. Sensational sto-
ries about “instant nirvana,” and “mechani-
cal meditation,” claimed that the Alpha
State was not only the same thing as medi-
tation, but could also be a quick cure for
stress, one without all the mystic voodoo
and spiritual trappings that most people
associated with meditation. As research
psychologist Joe Kamiya, who was the pio-
neer investigator of alpha feedback,
remembers it, “a surprisingly large number
of people seemed to conclude that alpha
would be the royal road to bliss, enlighten-
ment, and higher consciousness. Nirvana
now, through feedback.” Sales of “alpha
machines” boomed. Thousands of people
sataround learning to getinto alpha.
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The upshot of all this hullabaloo was
predictable. Mainstream psychologists,
determined to establish psychology as a
hard science, were uneasy with talk of nir-
vana, bliss and higher consciousness,
instant or otherwise. Mainstream psychia-
trists and the medical establishment—
already up in arms about the so-called
Psychedelic Revolution—felt a clear duty
to suppress this nascent “mind-expansion
technology.” Except for those who under-
took EEG studies for the express purpose
of “debunking” alpha feedback, EEG feed-
back research was not encouraged—the
grants and research fellowships went else-
where. Some determined psychologists
continued to do EEG research, but for the
next 20 years their research was largely
ignored by mainstream psychologists, or
dismissed as “fringe” science.

The medical establishment

felt a clear duty to surpress

this nascent “mind-expan-
sion technology.”

As a result, by the early 1970s the popu-
lar craze for alpha machines came to an
end. In part, it was because of the concert-
ed opposition of the medical, scientific and
cultural mainstreams. In part it was simply
because it is in the nature of crazes to come
and go. Another reason personal alpha
trainers didn’t really catch on was that the
machines themselves were still too crude
(this was before the invention of the micro-
processor, which would later make it possi-
ble to shrink such devices down from the
size of a suitcase to the size of a pack of cig-
arettes). Another reason was that people
had exaggerated expectations. They'd
heard that alpha was a mystic state, satori,
bliss and sudden illumination. So they tried
it out, and found that it was...well...okay.
As 1 say, it could give you a feeling of
power, but it was a very modest and sub-
jective sort of power, the usefulness of
which was not immediately apparent. Also,
most of these expectant seekers of bliss
only used their devices sporadically and for
relatively brief sessions, while later research
was to reveal that many of the most pro-
found benefits of alpha EEG training
depended on “massed practice®—substan-
tial blocks of training time.

Meanwhile, ironically, as the public and
mainstream psychologists lost interest in
EEG biofeedback, some of the hard-core
EEG researchers began making some dis-
coveries that were in actual fact earthshak-
ing and dazzling.

8
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Drscoviring THE TwiuGHT Zone

Earlier, in the 1960s, Japanese scientists
had conducted a series of EEG studies of
Zen monks going into deep meditative
states. They had found that as monks went
into meditation they did indeed go into
alpha, but the most skilled meditators sank
right through alpha and began producing
the slower theta waves. And, intriguingly,
even in the depths of theta—for most peo-
ple the gateway to sleep—the monks were
not asleep but extremely mentally alert.

Interestingly, the more meditative expe-
rience a monk had, the more theta he gen-
erated. And the only ones who were able to
get into this deep theta state quickly and at
will were those monks who had more than
twenty years of meditative experience.

Excited by this work, biofeedback
researchers Elmer and Alyce Green of the
Menninger Foundation decided to explore
the effects of theta, and designed a biofeed-
back device that enabled them to train
subjects to enter theta. As they observed
many people experiencing theta, the
Greens concluded it was “associated with a
deeply internalized state and with a quiet-
ing of the body, emotions, and thoughts,
thus allowing usually ‘unheard or unseen
things’ to come to the consciousness in the
form of hypnagogic memory.”

The Greens next designed a study in
which one group learned to enter theta for
a period of time every day, while another
group—called a control group—simply
became very relaxed. They discovered that
the theta subjects frequently reported
vivid memories of long-forgotten child-
hood events: “They were not like going
through a memory in one’s mind,” said
the Greens, “but rather like an experience,
a reliving.” They also found that those
producing theta waves frequently became
highly creative, and had “new and valid
ideas or syntheses of ideas.”

They were also surprised to discover
that the subjects they taught to enter the
theta state reported that they had life-alter-
ing insights, or what the Greens called
“integrative experiences leading to feelings
of psychological well-being.” They fell in
love, discovered new talents, decided to
change jobs and strike out in new, more
satisfying directions. In essence, these peo-
ple felt their lives had been transformed.
When they gave them psychological tests,
the Greens discovered that the theta sub-
jects were “psychologically healthier, had
more social poise, were less rigid and con-
forming, and were more self-accepting and
creative” than the control group.

Finally, and most astonishingly, the
Greens were surprised to note that those
taught to enter the theta state became very
healthy. While the control group (the one
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not producing theta) continued to have its
normal number of illnesses, the theta
group had almost no illness whatsoever.

It seemed the Greens had stumbled onto
something unprecedented. They reported
that the theta state caused people to “expe-
rience a new kind of body consciousness
very much related to their total well-being.”
Physiologically the theta state seemed to
bring “physical healing, physical regenera-
tion.” In the emotional domain, the theta
state was “manifested in improved relation-
ships with other people as well as greater
tolerance, understanding, and love of one-
self and of one’s world.” In the mental
domain, the theta state produced “new and
valid ideas of syntheses or ideas, not pri-
marily by deduction, but springing by intu-
ition from unconscious sources.” All in all,
it seemed as if there was something magic
about the theta state.

Working independently of the Greens,
biofeedback researcher and clinician Dr.
Thomas Budzynski also sensed something
magic about the theta state. He conducted
extensive research into the properties of
theta, which he dubbed the “twilight state.”
People in theta, he found were hypersug-
gestible, as if in a hypnotic trance. They are
also able to learn enormous amounts very
quickly. Theta, Budzynski suggested, is the
state in which “superlearning” takes place—
when in theta, people are able to learn new
languages, accept suggestions for changes in
behaviors and attitudes, memorize vast
amounts of information. Said Budzynski,
“the hypnagogic state, the twilight state,
between waking and sleep, has the proper-
ties of uncritical acceptance of verbal materi-
al, or almost any material it can process.”

The only monks able to get
into a deep theta quickly
and at will were those with
more than ven ears of
meditative experience.

“Masqans REaums”a TH (osove Post

These findings about theta were excit-
ing, but never became widely known.
Then in 1989, Drs. Eugene Peniston and
Paul Kulkosky of the University of
Southern Colorado (who had learned
some of their techniques from the Greens
at the Menninger Foundation) conducted
studies in which they used EEG biofeed-
back to train a group of chronic alcoholics
to increase alpha and theta activity, while
another group served as a control group.

PDF Version provided by MindPlace www.mindplace.com



They discovered that the alpha-theta group
showed an extraordinary recovery rate
many orders of magnitude greater than the
control group. More impressively, after
thirteen months they showed “sustained
prevention of relapse.” (A further follow-
up study three years later has showed the
same sustained prevention of relapse.)

And, in the most intriguing findings of
all, the alpha-theta group showed a pro-
found transformation of personality. Among
the extraordinary changes in MMPI clinical
scales noted in their subjects, Peniston and
Kulkosky found significant increases in
such qualities as warmth, abstract-think-
ing, stability, conscientiousness, boldness,
imaginativeness and self-control, and sig-
nificant decreases not only in depression,
but also in anxiety and other problems.

Overcoming addiction. Transforming per-
sonality. These were magic phrases. The
Peniston studies emerged at just the right
time. Years earlier, in 1978, Dr. James
Hardt, of Langley Porter Psychiatric
Institute, had published several ground-
breaking papers documenting his EEG feed-
back research findings that alpha feedback
training produced profound changes in
personality traits, including dramatic
reductions in anxiety (both state and trait
anxiety), and changes in the same MMPI
clinical scales documented over a decade
later by Peniston and Kulkosky. But while
Hardt's message had aroused little popular
interest, the Peniston studies emerged into
the “morning after” hangover of the
Reagan era’s exaltation of selfishness and
self indulgence, when concern with addic-
tive behaviors and personality transforma-
tion had become subjects of urgent interest
to millions of people: millions of people
who were going to 12 step programs mod-
eled on Alcoholics Anonymous to over-
come their “addictions” to everything from
sex to overeating to shopping, and who
were seeking to transform their present
addictive personality by stripping away
their false masks and communicating with
their “inner child.”

With its implied message that EEG
alpha-theta feedback could help individu-
als overcome all sorts of addictive behavior
patterns and find a happier, more integrat-
ed personality, the Peniston-Kulkosky
work aroused enormous interest and
excitement among biofeedback researchers
and clinicians.

Modifying and expanding upon the
work of Peniston and Kulkosky, many
researchers and clinicians have now begun
using multi-channel “brain mapping” EEGs
to explore in more detail what happens in
the brain when it goes through these
apparently transformational moments.
What they have found is that when a sub-
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ject becomes deeply relaxed, alpha brain-
wave activity increases, and slows down.
As relaxation increases, the subject begins
to produce more and more theta activity.
As theta amplitude increases, alpha seems
to slow further until it descends into theta.

At the crossover point
between alpha and theta,
subjects experience life
transforming moments.

At that point, according to some
researchers, at what the researchers are
calling the “crossover point” between
alpha and theta, the subjects experience
important, emotionally loaded, even life
transforming moments. These frequently
consist of creative insights, vivid memories
from childhood, or, in the case of the
Vietnam vets suffering from Post-
Traumatic Stress Syndrome (or adults who
were abused or traumatized as children),
the emergence of suppressed or repressed
experiences. Subjects consistently report
these moments as profound, moving, life
transforming, even spiritual moments.
One of these clinicians, Houston therapist
William Beckwith, has reported that in his
clients the crossover point is “often accom-
panied by spontaneous surfacing of previ-
ously inaccessible memories, often from
early childhood,” as well as “the seemingly
miraculous resolutions of complex psy-
chological problems.”

THe Macic RiYTHM AND THE GATEWAY TO MEMORY

Meanwhile, other scientists, intrigued
by the fact that the theta state seemed to
increase learning, and also seemed to pro-
duce frequent vivid memories, began
investigating the relationship between
theta and memory.

They found that for memories to be
formed the brain must undergo a process
called Long Term Potentiation (LTP), which
involves electrical and chemical changes in
the neurons involved in storing memory.
When LTP does not happen, information
that enters the brain is not stored, but total-
ly forgotten. Neurophysiologists Gary
Lynch and associates of UC at Irvine, dis-
covered that the key to LTP is theta brain-
waves. “We have found the magic rhythm
that makes LTP,” said Dr. Lynch. “There’s a
magic rhythm, the theta rhythm.”

CHitoHood MEMORIES AND THETA
As virtually everyone who uses a mind
machine discovers, theta seems to trigger
the sudden reliving or vivid remembering of
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long-forgotten childhood memories. One
explanation for this link between theta and
childhood is that, while adults rarely pro-
duce theta, children are in a theta state most
of the time—up to the age of six or beyond,
children produce mostly theta waves, and
then the amount of theta progressively
decreases as the child grows into adulthood.
In other words, children spend most of their
time in what we adults would call a trance-
like, altered state of consciousness, and one
that is extremely open and receptive, highly
conducive to the learning of new informa-
tion and the creation of memories.

In recent years a large number of scien-
tific studies have explored a phenomenon
called “state bound” or “state dependent”
learning. In essence, they have found that
things experienced in one state (of con-
sciousness) are far more easily remem-
bered later when we are once again in that
same state. Things learned when we're
happy are remembered best when we'’re
happy, what we learn when cold is remem-
bered best when we're cold, and so on.

This provides an explanation for the
appearance of childhood memories to
adults who are in theta. Children spent
most of their time in the theta state. But as
adults, we rarely experience a true theta
state. Most of us have a few seconds of it as
we fall asleep, and that’s all. During those
brief moments in theta we may experience
sudden flashes of memory, vivid images,
odd disconnected ideas, but we're quickly
asleep. Virtually all of our memories from
childhood, then, are state dependent—
they're laid down while we’re in one state,
but it's a state that we almost never experi-
ence as adults. To remember them, we
have to get back to the state in which they
were first created.

Subjects report “the seeming-
ly miraculous resolutions of

complex psychological prob-
lems.” “We have found the
magic rthythm...” said Dr.
Lynch, “the theta thythm.”

One of the characteristics of mind
machines is that they are capable of putting
people into the theta state and keeping
them there for long periods of time while
they remain awake. Mind machines can
put us back into the childlike theta state.
That means that all those memories, cre-
ative ideas, spontaneous images, and inte-
grative experiences that occur during theta
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become available to our conscious mind—
we become consciously aware of what had
been stored in our unconscious mind, and
we remember it when we emerge from the
theta state. This is one of the reasons that
psychologist Thomas Budzynski has called
one type of mind machine “a facilitator of
unconscious retrieval.”

THETA AND INSIGHT

For thousands of years humans have
been aware of the enormous creative val-
ues of the theta state. Budzynski notes that
“Shamanistic and other primitive cere-
monies often included procedures
designed to produce these states. It was
believed (and still is in certain cultures)
that the dreamlike images elicited in the
twilight state allowed the dreamer to fore-
tell events, instruct as to healing proce-
dures, and give important information.”

The 18th century mystic Emmanual
Swedenborg wrote in detail about his own
theta experiences and described ways of
inducing them. The chemist Friedrich
Kekule vividly described his state of “rever-
ie” in which he suddenly saw a mental
image of atoms forming a chain, and of
snakes biting their tails, which led to his
discovery that organic compounds occur in
closed rings—described as “the most bril-
liant piece of prediction to be found in the
whole range of organic chemistry.” There
are countless stories of such moments of
inspiration and creativity occurring when
the thinker is nodding off to sleep, or wan-
dering lonely as a cloud, gazing into the
fire. All of them speak of the drowsiness,
the relaxation, the vivid imagery appearing
unexpectedly, the effortlessness, that mark
them as examples of the theta state.

MaPPNG THE BRAIN PATHS TO TRANSCENDENGE

Meanwhile, other researchers have been
using sophisticated EEGs with 20 or more
electrodes, which permit them to monitor
the activity of the entire cortex simultane-
ously, and present it visually in the form of
colored “brain maps.” These investigators,
including F. Holmes Atwater, of the
Monroe Institute and Dr. Ed Wilson of the
Colorado Association for Psychophysio-
logic Research have been able to observe
the brain maps of numerous individuals as
they move from ordinary waking con-
sciousness into peak experience or tran-
scendent brain states. They have found
that in progressing toward transcendence,
the brain goes through or produces several
distinctive whole-brain patterns.

RESTING STATE ALPHA. Normal waking
consciousness, these researchers have
found, is characterized by dominant beta
activity, along with a lot of alpha activity in
the rear part of the cortex. This back of the
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head alpha is called “resting-state-alpha.”
This alpha activity seems to be an “anchor,”
serving as a stabilizing force, linking us with
our “normal” and familiar modes of mental
processing. It’s like the alpha observed in the
early stages of Zen meditation.

In progressing toward tran-
scendence, the brain pro-
duces several distinctive

patterns. Subjects emerged

with reports of being
abducted by UFOs, having
out-of-body experiences,
communicating with God...

THE DISSOCIATIVE STATE. However,
when subjects enter expanded states of
consciousness, they lose awareness of the
physical world, and reach a point, as
Atwater describes it, “when non-physical
phenomena constitute the whole field of
perception; when there is no impression of
being ‘normally’ in the physical body;
when the physical body is asleep or fully
entranced.” This is what Atwater calls the
Dissociative State.

In the Dissociative State, resting-state-
alpha disappears, and is replaced by high
amplitude theta and delta activity, cen-
tered at the top of the head (the median of
the central cortex). Interestingly this high
amplitude theta and delta activity is syn-
chronous. This dissociative state seems to
be essentially what earlier researchers,
such as the Greens, have been describing
as the Theta state, and is equivalent to the
state reached by experienced Zen medita-
tors as they sink downward past alpha. It
also seems to offer access to what has been
called the unconscious mind, or the per-
sonal unconscious.

THE TRANSCENDENT STATE. Beyond the
dissociative state is the state Atwater calls
transcendence. In this state, individuals
move beyond their own ego, beyond the
personal unconscious mind, into a peak
state of universal awareness. As Atwater
observes, “Experiences in this state are
many times ineffable and cannot be
explained or described in words.
Experiences in this realm are more than
passive diversions. Their creative power
can change the very nature of the partici-
pants’ reality.”

As they observe the transition from dis-
sociation to transcendence on their EEG
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brain mappers, these researchers such as
Atwater have found something very odd
occurs. First, the high amplitude and syn-
chronous theta and delta activity of the dis-
sociative state continues. However, it is
accompanied by bursts of very high beta (or
gamma) activity in the temporal regions of
the brain (in the area of the temples).

INDUGNG TRANSGENDENT EXPERIENCES AND UFO
Aspuctions

These findings become even more
intriguing—and lead to even wilder specu-
lations—in light of the amazing findings of
Dr. Michael Persinger of Laurentian
University. He was fascinated by evidence
that people who had experiences of being
abducted by UFOs, and a variety of other
sorts of extraordinary or transcendent
experiences, were influenced by changes
in the earth’s magnetic field. He began
placing electromagnets at the temples of
subjects and pulsing them at various fre-
quencies. To his amazement, he found that
his subjects had transcendent or extraordi-
nary experiences. Even when subjects
knew they were seated in a laboratory,
with pulsed electromagnetic fields at their
temples, they would emerge with realistic
reports of being abducted by UFOs, having
out of body experiences, communicating
with God and so on. Apparently, high fre-
quency, high amplitude activation of the
temporal regions of the brain is linked
with extraordinary experiences.

Whole Brain Power

All the unusual abilities that some
people are able to manifest . . . are
associated with changes in the EEG
pattern toward a more bilaterally
symmetrical and integrated form . . ..
My research has led me to believe
that the ‘higher mind,’ on the neu-
ropsychological level, was what Carl
Jung called transcendent function,
and that it was manifested by the
integration of left- and right-hemi-
sphere functon.

C. Maxwell Cade

The Awakened Mind

SrvomanT: MAmaua EFRaBICY oF beommannn
TeAnspPogT

One of the ways scientists investigated
peak brain states was to bring skilled med-
itators into the laboratory, paste electrodes
all over their skull, give them a button to
press to signal when they were “there,”
and record the activity on an EEG. They
found that when meditators were in their
peak state, the brain wave activity
throughout the whole brain fell into a state
they called “synchrony.”

PDF Version provided by MindPlace www.mindplace.com



Now whole brain wave synchrony is a
very specific state. It does not mean simply
that the whole brain produces dominant
waves of the same frequency, such as 10
Hz alpha. If you visualize brain waves as a
series of peaks and valleys, then synchrony
occurs when brainwaves reach their peak
at the same time. When brain waves are
“in sync,” their power increases (think of
two waves joining together: they produce a
larger wave). So, when researchers noted
that meditators produced whole brain syn-
chrony, what they saw was also an enor-
mous increase in power or amplitude
throughout the whole brain.

“Synchrony represents the
maximum efficiency of
information transport

throught the whole brain.”

What are the effects of synchrony? One
of the leading researchers into brain wave
synchrony, Dr. Lester Fehmi, of the
Princeton Biofeedback Research Institute,
points out that “synchrony represents the
maximum efficiency of information trans-
port through the whole brain.” This means
that brain wave synchrony produces a sharp
increase in the effects of various brain wave
states. Fehmi notes that “phase synchrony . .
. is observed to enhance the magnitude and
occurrence of the subjective phenomena
associated with alpha and theta” and of beta
as well. Thus, for example, the phenomena
associated with theta, such as vivid imagery,
access to memory, spontaneous creative
insights, and integrative experiences, all are
enhanced in “magnitude and occurrence”
by whole brain synchrony.

Some of the researchers and clinicians
who have been using EEG “crossover point”
training now believe that part of the extra-
ordinary transformational powers of mov-
ing through that critical point where alpha
is superceded by theta are a result of brain
wave synchrony. William Beckwith
observes that “The production of synchro-
nized, coherent electromagnetic energy by
the human brain at a given frequency leads
to a ‘laser-like’ condition increasing the
amplitude and strength of the brain
waves.” He notes that “as clients learn to
increase their alpha amplitude and produce
theta waves without losing consciousness,
a critical point is reached when theta
amplitude begins to exceed alpha ampli-
tude. Cross-lateral brainwave synchroniza-
tion also increases, creating a more coher-
ent system. At this point, there are pro-
found alterations in client mood and
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behavior,” including “the seemingly mirac-
ulous resolution of complex psychological
problems . . . There is a sudden re-ordering
of the entire personality in ways that can-
not be readily explained by other models.”

BRAINWAVE SYMMETRY AND EMOTIONS

In addition to synchrony, there is now
evidence that whole-brain symmetry (i.e.
the relative balance of EEG activity between
the right and left hemisphere) is an impor-
tant key to peak brain functioning. The clear
link between left side of the face activity and
sadness and right side of the face activity
and happiness has recently been scientifical-
ly documented. In some of the studies the
researchers simply asked the subjects to vig-
orously contract either the right or left sides
of their face. They found strong evidence (in
over 90% of the subjects) that contorting
one side of the face produces emotions, with
the left side of the face producing sadness
and negative emotions, right side producing
positive emotions.

But why does facial asymmetry affect
emotions? Several groups of scientists
working independently have found that
“EEG asymmetry in anterior regions of the
brain” can predict and diagnose emotional
states and emotional styles. That is, people
with more activity in the left frontal cortex
than in the right tend to have a more
cheerful and positive temperament—they
are self-confident, outgoing, interested in
people and external events, resilient, opti-
mistic and happy. On the other hand, peo-
ple whose EEG shows more activity-in the
right frontal cortex than in the left tend to
be more sad and negative in their out-
look—they see the world as more stressful
and threatening, are more suspicious of
people, and feel far more fear, disgust, anx-
iety, self-blame and hopelessness than the
left-activated group.

In one study, researchers found that
these brainwave patterns could predict
“affective responses to emotion elicitors,”
i.e. how the subjects would react to film
clips that were preselected to elicit positive
or negative emotions (the positive film
clips were of a puppy at play, or an amus-
ing gorilla taking a bath; the negative clips
showed gory surgery scenes). Those with
more right-frontal activity showed far more
powerful negative emotions, such as fear
and disgust, when viewing the surgical
scenes than did those with more left-frontal
activity. On the other hand, those with
more left-frontal activity derived far more
pleasure and delight from the positive films
than did the gloomy right-frontal subjects.

In other words, things that might pro-
duce delight and euphoria in some people
will leave others cold, unmoved, or even
suspicious; and things that some folks find
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only mildly unpleasant will fill others with
enormous revulsion, disgust and horror.
And, astonishingly, these responses can be
predicted, simply by observing their brain-
wave patterns!

THE Cry-BABY BioMARKER & DEPRESSION IN THE
BrA

There is also evidence that these brain-
wave asymmetries may be linked to
depression. The researchers tested the
EEGs of a group of normal subjects who
had never been treated for depression, and
a group of subjects who had been previ-
ously depressed and later successfully
treated for depression. They found that the
previously depressed subjects had far less
left-frontal activity, and far more right-
frontal activity, than those who had never
been depressed.

A recent brain mapping study of depres-
sive patients by C. Norman Shealy, M.D.,
Ph.D. at the Shealy Institute in Springfield,
Missouri, revealed that 100 percent of the
patients had abnormal brainwave activity,
with the most common finding being
“Asymmetry of the two hemispheres with
right hemisphere dominance.”

Another study revealed that patients who
had just been diagnosed with depression and
were about to begin treatment had less left-
frontal activity than non-depressed subjects.
“You find similar brain patterns in people
who are depressed, or who have recovered
from depression, and in normal people who
are prone to bad moods,” said one of the
researchers, Dr. John Davidson, of the
University of Wisconsin, Madison. “We sus-
pect that people with this brain activity pat-
tern are at high risk for depression.”

There is even evidence that these brain-
wave patterns and emotional “styles” may
be hereditary or genetically-influenced.
Davidson has studied the behavior and the
EEG patterns of 10-month old infants dur-
ing a brief period (one minute) of separa-
tion from their mothers, and found that
“those infants who cried in response to
maternal separation showed greater right-
frontal activation during the preceding
baseline period compared with infants
who did not cry.” Observed Davidson,
“Every single infant who cried had more
right frontal activation. Every one who did
not had more activity on the left.” He con-
cluded that “Frontal activation asymmetry
may be a state-independent marker for
individual differences in threshold of reac-
tivity to stressful events and vulnerability
to particular emotions.”

TurNinG Up THE Juice IN THE JoLLy Lose
The next step, of course, is to move from
simply observing the existing brainwave pat-
terns and using them for diagnosis to active-
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ly developing strategies and techniques for
altering the patterns. As Dr. Davidson point-
ed out, “If you learn to regulate your nega-
tive feelings better, it may turn out that you
have also learned to turn up the activity in
your left frontal lobe.”

Finomc e Point of BaLwia

All of this research casts new light on the
well known differences between the right
hemisphere and the left hemisphere. In most
people, the left hemisphere is superior in pro-
cessing verbal material while the right hemi-
sphere shows superiority in handling
visual/spatial information. Studies by neuro-
scientist David Shannahoff-Khalsa of Salk
Institute for Biological Sciences indicate that
hemispheric dominance is constantly shifting
back and forth from right to left hemispheres,
with average cycles of 90 to 120 minutes.

At this point of hemispheric
balance the brain is at its
most fertile and creative.

Other scientists have reached similar con-
clusions by testing subjects at regular inter-
vals on verbal (left-hemisphere) and spatial
(right hemisphere) tasks. They found that
when verbal ability was high, spatial ability
was low, and vice versa. This discovery,
Shanhnahoff-Khalsa points out, “suggests
we can exert more control over our day-to-
day mental functioning. For example, cer-
tain cognitive functions, such as language
skills, mathematics and other rational
processes that are thought to be primarily
localized in the left hemisphere” might be
boosted by “forcibly altering” our cerebral
dominance. And in the same way we might
“accentuate the creatvity that is thought to
be characteristic of right-hemisphere domi-
nance,” through similar forcible altering.

However, one key finding that has
emerged from these studies of shifts in
hemispheric dominance is that each time
dominance shifts from one hemisphere to
the other there is a point at which domi-
nance is equally balanced between both
hemispheres. And, the researchers have
found, it is at this point, and during this
short period of time, when the brain is at
its most fertile and creative.

The truth is that two brains are better
than one. While each hemisphere seems to
have its specific beneficial capacities, each
has its downside as well. The right hemi-
sphere has been linked with visual/spatial
skills, emotional and musical sensitivities,
and intuitive, timeless, imagistic thought,
but also with depression, suspicion, sad-
ness, hostility, paranoia and negative emo-
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tions. The left hemisphere has been linked
with verbal skills, orientation in time,
rational, logical, analytical thinking, happi-
ness and positive emotions. But mere ana-
lytical thought, without intuitive, emotion-
al, imagistic, time-free insights, is rigid and
uncreative.

There is a reason why we have two
hemispheres: they are both necessary and
complementary, and they function best
when they are functioning together, syner-
gistically. This is an obvious point of much
of the research we have looked at so far.
EEG studies of meditators clearly demon-
strated that peak states were characterized
by increased synchrony and symmetry
between the hemispheres. Neuroscientist
Jerre Levy, of the University of Chicago, a
leading authority in the field of hemispher-
ic lateralization research, believes that,
“Normal brains are built to be challenged.
They operate at optimal levels only when
cognitive processing requirements are of
sufficient complexity to activate both
hemispheres. Great men and women of
history did not merely have superior intel-
lectual capacities within each hemisphere.
They had phenomenal levels of emotional
commitments, motivation, attentional
capacity—all of which reflected the highly
integrated brain in action.”

It's evident that a “highly integrated
brain,” a brain in which both hemispheres
are functioning in symmetry, synchrony,
harmony and unity, is a key to peak states
and peak human performance. But through-
out history, humans have found that it's not
easy to intentionally bring both hemispheres
to bear simultaneously. Much of our lives
we spend swinging back and forth between
left dominant states and right dominant
states. This is where EEG feedback presents
revolutionary possibilities. For research has
shown that users can quickly learn alter
hemispheric asymmetry and imbalance and
produce more symmetrical, balanced brain-
wave patterns. And, the evidence suggests,
by doing so they can assist in producing the
peak performance states associated with
whole-brain integration.

LiNkING EEG FEEDBAGK WITH LIGHT ENTRAINMENT

Tuning in to Stored Traumas. In
Megabrain Report Vol. 1, No. 2 (1990) 1 dis-
cussed the enormous potentials of “an entire-
ly new generation of devices that combine
sound and light stimulation with biofeedback
capabilities. . . [which] enable the machine
to read the user’s dominant brainwave activi-
ty, and then provide the optimal frequency of
sound and light to entrain brainwave activity
toward the ‘target’ frequency.” But even in my
wildest speculations I could never have pre-
dicted the extraordinary results some clini-
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cians are now attaining using such an EEG—
LS feedback loop.

Psychotherapist Len Ochs, Ph.D., had
long experience of using EEG and other
types of biofeedback. He had studied with
interest the success of Peniston and
Kulkosky with the alpha/theta training.
While exploring the Peniston Protocol in
his own therapy practice, Ochs also
became intrigued with the potential bene-
fits of linking EEG feedback with LS
machines, so that the frequency of the light
flashes was directly linked to the brainwave
activity of the client. It made sense that by
entraining brainwaves downward toward a
theta “target frequency” he could speed up
the lengthy feedback training procedure
used by Peniston and Kulkosky.

It was as if the therapeutic
effects of months of “talk”
therapy had been com-
pressed into minutes. EEG
feedback clearly increases
human brain power.

Ochs began using EEG-LS stimulation,
which he first called EEG Entrainment
Feedback (EEF), and found that as clients
moved downward or upward into certain
frequency ranges—which were different
for each client—many of them would
begin to experience discomfort, anxiety or
nausea. He found that those who were
most hypersensitive were the ones who
had the most symptoms. They were, he
concluded, hypersensitive at certain fre-
quencies. Ochs used the LS to help gently
entrain the clients’ brainwaves into the
uncomfortable frequency range. He found
that as they willingly relaxed and entered
that frequency range, they underwent sud-
den releases of traumatic material. What
was even more exciting was that these sud-
den releases had powerful, life-transform-
ing effects. In the process, their symptoms
disappeared, and they became desensitized
to the lights. It was as if the therapeutic
effects of months or even years of tradi-
tional “talk” psychotherapy had been com-
pressed into minutes.

T BRAINWAVE ROLLERCOASTER
In his explorations of EEF, Ochs experi-
mented with designing the computer pro-
gram that linked the EEG with the LS to
alternately speed up brainwaves and then
slow them down, reversing direction every
minute or two, and producing a sort of
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rollercoaster effect. He found that when he did this many clients
experienced an even more rapid release of symptoms and problems.
It appeared that as clients learned to move through troublesome fre-
quencies, they released progressively more and more of the stored
traumatic material. In effect, Ochs concluded, the process was not
really entraining brainwaves, but constantly disentraining brain-
waves, constantly nudging or pulling dominant brainwave activity
out of its habitual “grooves” and responses. In doing this, it seemed
to have the effect of “limbering up” the brain, increasing its flexibili-
ty, its capacity to move freely up and down through various fre-
quency ranges. He concluded that this technique worked by opti-
mizing EEG.

My own experiences with Ochs’s EEG-LS link, which he now calls
EEG Disentrainment Feedback (EDF), and my discussions with others
who have experienced it, have convinced me that this linking of
brainwaves with light stimulation produces a profound brain-altering
effect quite different from either EEG feedback or LS stimulation alone.

BoOSTING BRAINPOWER WITH EEG
Out of all the EEG feedback research, one intriguing fact has
emerged: EEG biofeedback training clearly increases human brain
power, including increases in IQ and in other types of intelligence
and achievements. These increases seem to result not only from the
altered brainwave states that are the result of EEG biofeedback
training, but also from actual physiological brain growth in
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response to the challenge and stimulation of learning to use
mind tools—i.e. the “enriched environment” effect.
Among those who have found increased 1Q in response
biofeedback training are professors Harold Russell, Ph.D. and Jc
Carter, Ph.D. of the University of Houston. They have concludec
Learning to self-regulate one’s ongoing EEG frequency and
amplitude activity is a complex and time consuming task. It
requires a highly focused concentration on and the awareness
of the brain’s activity and the repetition of the patterns of men-
tal activity that produce the desired frequency and amplitude .
. When the task of control of EEG activity is adequately learned
and sufficiently practiced, the functioning of the human brain
improves measurably, e.g . . . scores on standardized tests of
achievements or intelligence increase by 12 to 20 points.

In other words, there seems to be something inherently bra

expanding about learning to manipulate your brainwaves.

One valuable but inexpensive technique for manipulating y:
brainwaves is reading. I have no doubts that there is someth
inherently brain-expanding about reading. This issue of Megabt
Report contains a compendium of articles from many of the lead
figures in EEG feedback, dealing with all of the issues touched
above. 1 cannot guarantee that reading them will increase you
by 12 to 20 points, but I can guarantee with total confidence t
they will expand your mind. Read on. AR@®
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A Tale of

Self-Discovery

The following story is intended to give the reader a personal experi-
ence of how alpha feedback works. The physiological processes of
alpha brain waves are strongly coupled to our experience of con-
scious awareness. Alpha waves reflect even very subtle shifts in
awareness or consciousness. This story will help to share with the
reader some of the insights into consciousness that flow from doing
alpha feedback. As you read it, try to note the development of the
perspective of the “Witness” and to imagine how such a perspective
could be useful to someone who knew in advance what would be
happening to him or to her.

When our story begins in 1968, I had been a subject in Joe
Kamiya’s alpha feedback lab on three prior occasions. The three
prior sessions (part of an ongoing study) had been on three days
earlier in the week, and each day had featured about 50 minutes of
actual feedback time. A laboratory technician had affixed the elec-
trodes, escorted me into the sound and light reduced chamber, and
monitored the equipment from an adjacent room. When instruc-
tions were given or the end of the session was to be announced, the
technician spoke over an intercom. But this fourth session was to
be different. Having been intrigued in the formal experimental ses-
sions by the warbling tone said to reflect my brain’s activity, I
returned to the laboratory to find that no experiments were sched-
uled, so I requested that 1 be hooked up and allowed to explore on
my own with the feedback signals. The lab technician was agree-
able, affixed the electrodes, escorted me into the experimental
chamber, and then left, closing the door. She then started the elec-
tronic equipment, and, unbeknownst to me, went upstairs and
became involved on another project, since 1 was not generating
data for any of the ongoing studies. Several hours later, apparently
forgetting the trainee in the experimental chamber, she went out to
lunch with the rest of the lab crew. While she was at lunch, she
suddenly realized, 3-1/2 hours later, that she had not checked on
her subject. Everyone left the restaurant in a rush, and hurried
back to the laboratory. Then the technician and 8 to 12 others
came bursting into the feedback chamber in some alarm and inter-
rupted the last stages of an incredible adventure.

The Aovenmue Becats: IN SeArai OF THE BuaaiG Gem

What had happened? Let me start at the beginning of the session
as soon as the feedback tone came on. As I had closed my eyes, I sat
straight and perfectly still, and relaxed, for I had learned in my first
three sessions that this was helpful in making the feedback tone
louder and steadier. If I could sit quite still for one of the automati-
cally timed 2 minute epochs, I would be rewarded by seeing a large
score when the three-digit illuminated display lit up as the tone
briefly shut off. The scores were derived from the integration of the
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Part One

amplitude of my alpha activity and represented the total alpha
energy I had produced during the previous 2 minutes. If 1 had to
cough or move or if my attention wandered from the task, the tone
would decrease, and that epoch’s score would be smaller. 1 was
most interested to know what made the tone stay on and what
turned it off, so I listened very closely to the minute fluctuations
and tried to relate them to something, anything, how I breathed,
how I sat, what I was thinking.

They came bursting into the feedback chamber
in alarm and interrupted the last stages of an
incredible adventure.

And there were little successes along the way. When I breathed
more slowly, the tone was a little louder and the score a little higher.
If 1 relaxed fully into the emptiness of the bottom of each expiration,
that would sometimes help too. If I opened my eyes, even though it
was totally dark, the tone and scores were sharply reduced. So I had
some control. 1 could probably have produced statistically signifi-
cant differences between “enhance” and “suppress” conditions if 1
had been asked to, but I still didn’t feel as though I really knew how
to enhance alpha. Pleasant relaxation helped, but there were tanta-
lizing bursts of very loud sound that I would have liked to have sus-
tained. When such a burst would occur, I would mentally leap at it
to analyze it, and thus, I thought, understand and be able to repro-
duce it. But alas, it was not to be. A year later I was to hear Ram
Dass say, “the burning gem was in my hand, but when I reached for
it, boy, it was gone.” '

FaLLiNG INTO THE GAP

But for now I was in a rut and didn’t understand how to get out
of it. The tone would come on strong, and I would focus my atten-
tion on it, and it would retreat into relative silence. It was almost
teasing me. I tried all sorts of maneuvers. 1 tried “reaching” for it
slowly; it retreated slowly. I tried to remember what I'd been doing
just before the tone burst began, and 1 discovered, to my consider-
able amazement, gaps in what 1 had always thought had been a
continuous and unbroken stream of my conscious awareness.

Now I had two challenges instead of one: (1) The first challenge
was that I could not grasp, analyze, or fully control a tone originat-
ing from my own alpha brain waves, and (2) the second challenge
was that 1 had discovered gaps . . . GAPS! in my stream of con-
sciousness, lapses of awareness, which I could not explain or
account for. Moreover, I suddenly noticed, while intensely consid-
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ering the implications of this dual dilem-
ma, that there was very little feedback
sound in the chamber, and my scores were
quite low. I realized that while my mind
had been racing, my muscles had tight-
ened up, and I was taking fast and shallow
breath, instead of the preferable slow, deep
ones. So I started at the beginning again: 1
relaxed, I watched my breathing to make it
slow, deep, and regular, and I again noted
the tone getting louder and louder. I tried
to puzzle out my problem while remaining
relaxed and slow breathing. When I finally
succeeded in separating my thinking
process from an uptight body, so that I
could concentrate without noticeably tens-
ing or shifting my breathing rate and
depth, then I began to notice that thinking
itself was what was blocking my alpha and
reducing the tone.

Now I realized that the lapses of aware-
ness which preceded those interesting,
loud alpha bursts may actually have been
instrumental in evoking or permitting the
emergence of the bursts. So then I tried not
focusing on the event of a burst when it
occurred. That was hard. I was sitting in a
dark, soundproof room, and there was lit-
tle to do besides listen to the tone. The
tone would start one of its bursts, and
would try to ignore it, but I could only do
so for a fraction of a second before my
attention would swing around and focus
on the tone. When it did, the tone would
shrink like a balloon being squeezed by
my conscious attention. But that fraction
of a second was a wedge for my under-
standing. By slightly prolonging each
burst, I noticed that my scores were get-
ting larger, so I persevered. I didn’t know it
then, but I was practicing the Witness, dis-
tancing myself from the processes of my
consciousness, and there was no mistaking
success for failure. If 1 failed to keep my
attention from focusing on the event of a
tone burst, that burst would be dramatical-
ly and immediately squelched.

FLoaTiNG ABOVE THE CHAIR
That kind of almost instantaneous feed-
back accelerated a most difficult self-aware-
ness learning process that might have gone
on for years with less success without the
feedback. As the scores got slowly larger
and the tone remained loud for a longer
fraction of each 2 minute epoch, I began to

notice a strange sensation of
Where my body had pressed against the
chair and the floor, the pressure began to
give way to the sensation of just a gentle
touching. When I “noticed” this and
focused on it and began to reflect upon it, I
was at once alerted by the tone, which got
softer. And I had another clue: reflective or
analytical thinking got in the way of alpha
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enhancement. That clue helped enormous-
ly, because I hadn't fully realized up to then
that by adopting an attitude of “not-notic-

" ing,” I was suspending rational and analytic

thinking. I realized that I had, in fact, been
aware of tone buirsts even when 1 didn’t
focus my attention on them. The real work
was in being aware of, but not focusing on
the tone bursts with the egoic, analytic
modes of consciousness.

I was looking down on my
own body from a position
near the ceiling of the room...

A certain part of me, that ego center
which was concerned with DOING things,
with success or failure, suddenly realized,
and I watched myself floating above the
chair, which was in the middle of a little
room, which was filled with the loud alpha
feedback sound. Floating above the chair?
Floating!?? My relaxed detachment evapo-
rated, and I awoke back into rational and
analytical consciousness almost as from a
dream. Of course, as 1 did so, the tone vol-
ume decreased sharply from its loud inten-
sity, so I knew I had been awake and not
drowsy or asleep while experiencing this
“floating”. If I had been asleep or drowsy
there would not have been a loud tone
(indicating lots of alpha) to vanish as I
“awoke” to rational awareness.

“I was floating above the chair,” I mar-
veled to myself. I realized at once that my
mental focusing on what had been happen-
ing had terminated the happening, so as
quickly as possible I readopted the detached
attitude and the tone again started to
increase. Before long, I was again looking
down on my body from a position near the
ceiling of the room, although how I could
see anything in the total darkness I cannot
explain. It wasn’t a normal kind of seeing. 1
was almost afraid to deal with the fascinat-
ing situation because I had learned that
conceptualizing the situation I was in
would catch me and pull me down, and
reduce the tone and my scores. So I merely
floated and observed, and tried to fend off
the constant temptation to evaluate, specu-
late, analyze, reason, congratulate. This last
one was especially troublesome. After a par-
ticularly sizable series of increases in the
scores, which left me feeling indescribably
high, light, mellow, clear and pure, I
slipped on a fleeting prideful thought. I per-
mitted a conceptual thought to flash
through my mind, “Gee I'm doing pretty
good.” And crash! I was tumbling back into
my normal consciousness. The conceptual-
ization caught me and pulled me down.
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Non-BREATHING STATES

While I was struggling to regain the dis-
interested composure of the high alpha
state and its loud tone, I noticed the grad-
ual intrusion of the demand of my body
for air. I wasn’t breathing. I was living suf-
ficiently detached from my physical body,
that there was not enough consciousness
left to run my respiration processes. I then
remembered seeing, as a child, a man on
the Ed Sullivan TV show who had breathed
pure oxygen for several hours before the
show, and then was able to remain sub-
merged under water in a glass tank with-
out having to breath for almost the entire
show, which might have been 45 minutes
or more. I longed for such a breathing aid
so that I might dwell more permanently in
this high alpha state and not have to be
concerned with breathing. I did the next
best thing. I alternated between periods of
slow deep breathing and periods non-
breathing with enhanced alpha.

For a while, I would steal part of my
attention away from the detached state and
use it to regularize my breathing. As a
child I had done extensive long distance
under water swimming, so I knew how to
hold my breath. I would restore to my
body an ample supply of oxygen by con-
sciously pumping my lungs slowly and
deeply. Then I would withdraw my atten-
tion from my breathing and enter into the
detached state in which I could just float
and feel ecstatically high. I had an image of
this process of alternating between breath-
ing and enhancing alpha: I saw the world
through the eyes of a white bird, and my
pumping of lungs was like the bird's flap-
ping its wings. Flapping and pumping car-
ried both of us to a great height. Then I
could cease to consciously breathe and the
bird would stiffen its wings and soar out-
ward while wheeling and turning ecstati-
cally and gradually drifting downward in
effortless circles while my body gradually
drifted downward to poorer blood oxygen
levels and, eventually, the necessity to
begin to consciously breathe again.

During that drifting downward of the
body processes, I could see that the
essence which was really me was different
from my body, and was even different
from my thoughts, for I had actually
ceased to identify with my rational ego self
and with the thoughts in my mind. I was
off soaring in the bliss of feedback
enhanced alpha.

NON-THINKING OuTSIDE OF TiMe
1 was able to exist outside of time, which
flowed past almost unrippled by my pres-
ence. Even the briefest and subtlest concep-
tual thought which intruded into my mind
during those periods resulted in a faltering
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of the feedback tone. With this infallible
indicator of egoic thoughts, I was more and
more able to non-think. But non-thinking
did not mean non-awareness, contrary to
everything my education and experience
had lead me to believe. I discovered
thoughts to be multi-layered construc-
tions—artifices of a certain egoic relation-
ship to the world . . . to myself.

A sheep is still a sheep after the wool is
shorn. In many ways its perception may
even be enhanced by the removal of the
insulating wool. The warming sun and
cooling breezes are probably felt more
readily after shearing. With thinking gone,
the wool was removed from over my eyes,
and the new awareness seemed vast.
Gradually, 1 even became able to be aware
that a person was in a feedback situation,
and that a lot of alpha activity was happen-
ing. In an inner secret sort of way, | even
realized that if I were to think about it
(which I now knew better than to do) that
person would be revealed as me. This was
an aspect of the multi-layering of thought I
had seen earlier. Thoughts could exist at
different levels of egoicity and at different
degrees of attentional focusing.

As this process of quieting the egoic
rational processes began to merge into a
condition of ego dissolution, my ego,
unprepared to dissolve, countered with
FEAR. Fear of falling is the only fear 1 can
clearly remember, but there were other
vague and nonspecific fears too, all of
which reduced my alpha activity or stopped
its increase. Slowly I learned to deal with
these fears the way I dealt with other
thoughts: I fled my thoughts and filled my
awareness with the feedback tone, now an
almost constantly increasing presence. The
scores, also constantly increasing, were like
mileposts of my ascent. The chair and the
room were left below as I rose ever higher
in what appeared to be the front seat of a
roller coaster car. I became aware of an
approaching summit, and inwardly delight-
ed at the expected rush from swooping
down the tracks of the descent. The rate of
increase of my scores slowed and the sum-
mit was attained. The scores stood above
550—over ten times the minimum I'd seen
at about 50 earlier in the day. I felt poised
for a plunge of prolonged ecstasy.

The Bic Lie

My gaze followed the tracks downward
eager to see the succession of dips and hills
1 imagined would follow the initial plunge.
But 1 was startled to see that the tracks,
instead of veering upward again near the
ground, bore relentlessly downward,
entered and were swallowed by the black-
est hole I had ever seen.
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The blackness lapped like a liquid at the
tracks and at the edges of its pool. As 1
started downward toward this engulfing,
enveloping blackness, I, my ego, under-
stood through a flash of intuition that if it
entered this place that ego dissolution
would occur and it would no long Be In
Control. So my ego told me the Big Lie and
filled my mind with the warning thought
that if I entered this place, that 1 would
never emerge, and I would cease to be.

I was startled to see that the
tracks were swallowed by the
blackest hole I had ever seen....
So my ego told me the Big Lie....

Since I was a Physics major with a
Protestant fundamentalist religious back-
ground, I was totally ignorant of mystical
experiences, ego dissolution, transcen-
dence, etc., and I foolishly believed my
ego’s self-serving warning. . .and I pan-
icked. A soundless scream of fear and
unwillingness filled my mind, and of
course my alpha instantly disappeared, so
the feedback tone disappeared; then the
whole scene disappeared, and 1 tumbled
back into he-who-was-sitting-in-a-chair in
Joe Kamiya’s feedback laboratory.

At once 1 felt sheepish embarrassment
for over-reacting; then a vague sense of loss
and regret at having missed some kind of
opportunity began to grow. I tried to
resume the attitude of alpha enhancement,
but the doorway 1 was now seeking
remained closed and unapproachable. [The
good news about alpha training is that you
can only get as much experience as you can
handle and integrate. The bad news is that
you can only get as much experience as
you can handle and integrate. ]

There were other experiences after that,
also of considerable interest, but the physi-
cal fatigue and the fear of the abyss con-
spired to keep my alpha levels well below
those at which the most profound experi-
ences had occurred. The fatigue, which 1
had also felt in the three earlier sessions
about 5 minutes before the technician
ended those sessions caused me to esti-
mate I had been there for about 45 min-
utes. 1 was therefore not at all surprised
when the door began to open; but [ was
surprised when the technician burst into
the room in a sudden flood of light and a
state of some alarm. In the background
were about a dozen people, most of the lab
crew, who had all been at lunch together
when my technician remembered, [“Oh
my God!”] that she had forgotten me in
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the feedback chamber, and they all rushed
back together to “rescue” me.

The rest of the afternoon was spent in
telling and retelling the story of my adven-
ture. For two days afterwards, I walked
around feeling light and buoyant and not
at all sure I was touching the ground. Four
months later, still moved by the realness of
what had happened, and having heard that
similar things can happen in meditation, I
started Raja Yoga lessons to prepare for
another encounter with the unmanifest,
which my ignorance and unreadiness had
led me to fear and to avoid.

Coba
“Persevere in the work... For, when
you begin it, you will find that there
is at the start but a darkness; there
is...a cloud of unknowing. No matter
what you do, this darkness and this
cloud is between you and your God
and because of it you can neither see
Him clearly with your reason...nor
can you feel him with you...love. Be
prepared, therefore, to remain in this
darkness as long as must be.... For if
you are ever to feel Him or see Him, it
will necessarily be within this cloud
and within this darkness. . .you are to
try to pierce that darkness.... You
are to strike that thick cloud of
unknowing with a sharp dart of long-
ing love: and you are not to retreat no
matter what comes to pass.”

From The Cloud of Unknowing, by an
anonymous 14th century English
mystic (Translated by Ira Progoff)

History of Alpha Brain Wave
Feedback

Historically, the roots of alpha brain
wave feedback training lie in a discovery
made in 1908 by an Austrian Psychiatrist
named Hans Berger. He discovered the exis-
tence of oscillating electrical waves in the
brain, and he called them alpha waves,
because they were the first electrical activity
to be discovered in the brain. Alpha is the
first letter of the Greek alphabet, like our
“a”, and is often used to mean the first or
the beginning. He kept his discovery secret
for 10 years while he conducted research
into what he thought was the basis of ESP.
Berger also discovered that alpha waves
were uncommon in anxious people, and if
an anxious person did have a few alpha
waves, they were smaller than usual. After
he published his findings in 1918, interest in
electrical waves in the brain spread rapidly
around the world. Early scientists mapped
out the different types of brain waves
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(alpha, beta, delta, and theta), and began to
do psychophysical studies on the “natural
reactivity” of these brain waves to sensory
stimulation. None of these early investiga-
tors (pre 1982) ever imagined that people
could learn voluntary control of their own
brain waves, which were thought to be
exclusively an autonomic function.

The new science of Biofeedback was
actually launched in April of 1962 by a
report by Dr. Joe Kamiya (my former
teacher, then colleague and co-author)
that people could in fact learn voluntary
control of their own brain waves. Brain
wave feedback training was heralded pri-
marily as promoting relaxation and mental
creativity. Brain wave studies of meditation
established that meditators could exert
profound control over their brain waves,
and brain wave feedback was thought to
make possible an “instant Zen” experi-
ence. Speculations became confused with
claims, and by the late 1960s a firestorm of
media attention ensued. This firestorm of
popular attention to exaggerated or unsub-
stantiated claims disturbed the conserva-
tive authorities of the medical, psychiatric,
and psychological communities.

As a result, a number of eminent scien-
tists began to do alpha brain wave feedback
studies expressly to rebut the popularized
claims. Many of these eminent scientists
were unfamiliar with the vast classical liter-
ature of scientific research on brain waves
and psychophysics, especially the work
done on the psychophysics of alpha waves.
As a result their studies did not employ
anything approaching optimal designs or
ergonomic feedback technology. Without
an informed understanding of the causes of
the natural waxing and waning of alpha
rhythms it proved to be quite difficult to
successfully train people to increase their
alpha, resulting in most alpha researchers
in the 1970s failing to teach their research
subjects how to increase alpha activity,
obviously resulting in a flood of publica-
tions stating that alpha feedback did not
work. Some of these reports even suggested
that people innately lacked the ability to
learn control of their alpha activity. Most of
these researchers did not know that their
incomplete findings were caused by non-
ergonomic feedback technology and inap-
propriate training protocols, and virtually
all employed too little feedback time. Also
absent in these reports were any alpha-
related benefits. If benefits come with
increased alpha, then no alpha increase
means no benefits.

Some in the cultural establishment may
actually have been relieved that alpha feed-
back was being shown not to work, given
the difficulties that were experienced in
countering the psychedelic drug movement

and movement known then as the “counter-
culture”. The popular belief that alpha feed-
back was an electronic technology for con-
sciousness expansion and transformation,
was now contradicted by the existing con-
sensus of so called experts. So the word
went out: “Brain waves can NOT be volun-
tarily controlled.” As a result the alpha brain
wave feedback movement went under-
ground by the mid 1970s, and most brain
wave training fell into obscurity as just
another fad spawned by the Psychedelic '60s.

Brainwave feedback was
thought to make possible an
“instant Zen” experience.

However, the considerable clinical and
popular enthusiasm, which had been gen-
erated for doing “biofeedback” could not
be put back into the bottle. That energy
and enthusiasm was blocked from going
into brain wave research by the negative
findings of experts, so all that energy went,
instead, into doing “biofeedback” with the
NON-brain activity of the body.
Biofeedback came to be synonymous with
the peripheral modalities of muscle ten-
sion (learning to relax the muscles), of
skin temperature (learning to warm the
hands and feet), and electrodermal (learn-
ing to change the electrical responses of
the skin which are induced by shallow or
transient emotions).

Most of this “biofeedback” work was
done under the label of “stress reduction”,
which was acceptable to established
authorities. At the same time the clinical
practitioners of peripheral modality
biofeedback were gradually eroding resis-
tance to the idea that the mind and body
are inextricably interconnected. There were
also specialty applications which began to
infringe on the domains of medicine, den-
tistry, and psychiatry. For example, learn-
ing to relax the jaw muscles would prevent
teeth grinding and the tooth loss associated
with bruxism. In addition, learning to
warm the fingers and toes cured a painful
disorder characterized by inadequate blood
circulation in the digits known as
Reynaud’s disease. Medicine had been inef-
fectively treating Reynaud’s disease with
powerful drugs, which had negative side
effects, and as a last resort, by amputation
of the fingers and toes. Temperature
biofeedback was a big improvement over
traditional medicine in this regard.

Although there will soon be major
changes as people rediscover the power
and the range of brain wave feedback train-
ing, most of the work done today by
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biofeedback clinicians is still done with the
peripheral modalities of skin temperature,
muscle tension, and electrical conductivity
(or resistance) of the skin. Peripheral
modalities of feedback are generally only
effective in working with some peripheral
symptoms. The peripheral modalities are
largely ineffective in working centrally, with
the brain itself. This limits the results to
treatment of symptoms rather than treating
their underlying causes. Because would-be
brain wave biofeedback practitioners have
been limited by grossly inadequate equip-
ment, until just the last few years, and
because they continue to be limited by lack
of knowledge of proper brain wave training
protocols, biofeedback has been limited to
the peripheral modalities. Biofeedback has
remained, in the official view, as an inter-
esting curiosity of limited power and limit-
ed range of applications. As a result,
biofeedback has not been highly regarded
by the medical professions.

Qo ConTexT oF Braw AcviTy Fem Bacx

An ever increasing body of evidence is
defining and substantiating the knowledge
that the brain has the power to regulate all
bodily functions. In addition, brain activity is
increasingly being implicated as a significant,
even a controlling, factor in both wellness
functionsand in the onset and progression of
illnesses, including addictive behaviors.

Disease is not so much the
effect of external forces as it
is the faulty efforts of a per-
son’s mind and body to deal

with them.

In recent years, an explosion of knowl-
edge in the neurosciences has uncovered
dozens of chemical messengers that the
brain uses for its far ranging influence in
the body and communication between cells.
Among these potent compounds are stress
hormones and fast acting neurotransmitters
that vary in magnitude, time of action, and
kind of action depending, in part, on a per-
son’s moods, attitudes, and learned ways of
reacting to one’s perceptions of various situ-
ations. How one thinks about an experience
and how one defines it to oneself effects cell
receptors for the neurochemicals.

However, medicine’s archaic bio-
mechanical/disease model gives only limit-
ed recognition to the mind’s influences on
the bodily processes we call wellness or
disease. The old disease model includes
mainly genetic and external factors in the
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Illness/Etiology equation. As a conse-
quence, much of medicine has not consid-
ered relevant the manner in which a per-
son reacts to life’s experiences. Up until
now, the person’s reactions to life’s events
and the person’s brain activity have not
been considered relevant in the diagnosis
and treatment of most illnesses.

The “bio-mechanical/disease” model of
medicine is now no longer considered
valid for up to 80 percent of all illness and
with most addictive behavior. It was
founded on the incomplete assumption
that mind and body are separate and the
incorrect view that there are no mecha-
nisms by which attitudes and moods could
physically affect organs and tissue.

Whoever can best imple-
ment the new knowledge of
the brain’s central role in
disease and wellness will
make huge profits. ...

Consequently, much of the arsenal of cur-
rent medical treatments are not optimally
effective, resulting in billions of dollars being
wasted annually on unsuccessful treatments,
which are the logical consequences of the
incomplete medical model. Most treatment
has been palliative—directed toward sup-
pressing or eliminating the symptoms of
disease—and very little has been done to
cure and remove the basic causes.

Another source of misdirected treat-
ment comes from the urgent need to con-
tain health care costs. In attempting to
solve Medicine’s current economic crisis,
current efforts are directed primarily at
reducing costs, rather than producing
effective outcomes. Soon people will real-
ize that producing effective outcomes is
the best way to reduce costs in both the
short and the long term. There are vast
monetary implications here because of the
many billions of dollars currently misdi-
rected in the health care system. Whoever
can best implement the new knowledge of
the brain’s central role in disease and well-
ness will make huge profits while simulta-
neously lowering the total amount of
money spent on health care in our society,
and will also provide more effective out-
comes for people seeking health care.

Disease is not so much the effect of
external forces as it is the faulty efforts
(reactions) of a person’s mind and body to
deal with them. Microbes already reside in
our bodies. We are born with our genetic
strengths and weaknesses. When our

18

THE INSIDE EDGE ON PEAK PERFORMANCE

responses to apparent problems in life are
excessive or deficient, the central nervous
system and hormones act on our immune
defenses in such a way that “germs” and
genetic weaknesses aid and abet disease
rather than cause it. These disorders are
the result of normal natural processes of
the body going awry by too much or too
little stimulation as a result of an auto-
Nomic nervous system stress reaction

Antiquated medical practice draws the
incomplete conclusion that the brain’s and
the body’s autonomic responses are
autonomous, ie. that they are not available
to our conscious control and direction.
Consequently, the powerful and ultimately
determinant role played by cortical activity
is largely ignored. And more importantly,
“standard” medical practice does not, and
can not, account for the role of intention,
of will, and of awareness in the control and
regulation of the autonomic systems of the
brain and body. Thus, under the old bio-
mechanical/disease model, stress and the
resultant illnesses and addictive behaviors
are either simply unavoidable conse-
quences of life or attempts are made to
deal with this situation symptomatically by
prescribing tranquilizers and the like for
the amelioration of stress. Psychologists
typically attempt to treat the stress prob-
lem through the teaching of coping mech-
anisms, which is likewise symptomatic
because it attempts to reduce the effects of
stress without eliminating the stress reac-
tion right from the start.

Both approaches are premised upon the
incomplete idea that the stress responses of
the autonomic nervous system, ie. its sym-
pathetic and parasympathetic responses,
are unavoidable, because of a false belief
that we innately do not have the ability to
control the brain activity that affects those
responses. Whereas the truth is that WE DO
INNATELY HAVE THE ABILITIES TO CONTROL
BRAIN ACTIVITY, but that we are taught,
through cultural conditioning, not to use
them. Dr. Willis Harman has described the
cultural conditioning we give our children
(the process of acculturation) as meeting
the classical definition of hypnosis, so per-
haps most of us are hypnotized in our early
years into accepting a rigid and limited
view of our own mental abilities.
Exceptional and gifted people have simply
learned how to adopt additional view-
points, new mind perspectives, which
require only that they can control their
brain activity in new ways. Any experience
you have requires specific underlying brain
activity. Choosing and controlling what
you will experience is as easy as choosing
and controlling your brain activity.

Most people can control their brain activ-
ity sufficiently to go to sleep and to wake up
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as needed. Those who have exceptional
mental abilities simply have additional sub-
tleties of brain self-regulation available to
them. Learning to understand and control
the subtleties of one’s own brain function
opens up vast new areas of skills, abilities,
and experiential fulfillment. It is simply
learning to operate one’s bio-computer more
effectively, and the rewards are beyond your
current ability to imagine, just as a 2 dimen-
sional person could not imagine life in a 3
dimensional world. You first need to make
the shift into a new mind perspective, a new
point of view, to understand the implica-
tions of having that new point of view.

Choosing or controlling what
you will experience is as easy
as choosing and controlling
your brain activity. Brain
wave feedback has both the
benefits of being faster than
meditation and of being more
nearly culturally neutral.

And then there are additional benefits of
having multiple perspectives. For example
depth perception requires at least two eyes,
spaced some distance apart. With three
perspectives, it is possible to triangulate
and find the location of a signal source any-
where in three dimensions. As we will see
later in this article, creative people have the
natural ability to adopt a different [high
alpha] brain state when they are working
on a problem. This ability to step into a dif-
ferent brain state gives them a new mind
state, and one that is ideal for being cre-
ative. Thus they are completely intercon-
nected. Without this ability to change the
brain activity, the person is non-creative.

Some people have been using meditation
to control their own brain activity.
Substantial evidence now exists about medi-
tation’s beneficial effects on the brain wave
components of the stress reactions of the
autonomic nervous system. Consider for
example, Dr. Dean Ornish’s report on suc-
cessfully reversing coronary artery disease
through a program emphasizing meditation,
mild exercise, and dietary changes. For the
first time someone has shown that the inter-
nal blockage of arteries can be reduced, and
Dr. Omish suggests that the meditation com-
ponent may play the most important role.

Another means that increasing numbers
of people are using to gain control their
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own brain activity is brain wave feedback
training, which is at the core of the
Biocybernaut Process which I have devel-
oped. Brain wave feedback is a recently
developed technology for learning control
of the activity of one’s own brain waves.
Moreover, brain wave feedback has recent-
ly been shown—in research 1 describe later
in this article—to be faster and more effec-
tive than meditation in producing benefi-
cial learned changes in the brain waves.
Another important consideration is that
brain wave feedback is effective without the
quasi-religious overtone or Eastern cultural
overlays often associated with meditation
training. Thus brain wave feedback has
both the benefits of being faster than medi-
tation and of being more nearly culturally
neutral, so that it is free of the cultural
resistance many people have to meditation.
There are many benefits to having a clear,
clean mind, and it is not necessary to spend
your whole life to find the keys to a few
subtleties of shifting your brain waves.
Meditation is a slow process requiring
patience, persistence, and lots of time.
Brain wave feedback training can provide
virtually the same insights and much faster
access to those insights and to the underly-
ing control of one’s brain activity.

Part Two

History oF My OwN Worx N Brasy WavE Fempeac

In order to go beyond the treatment of
symptoms, which is all the peripheral
modality biofeedback training can accom-
plish, it is necessary to have access to the
signals of the central nervous system—the
electrical signals of the brain. Brain wave
feedback is more powerful because it oper-
ates at the source of problems, in the brain
and the mind, rather than with peripheral
symptomatic expressions of those underly-
ing (central) problems.

1 recognized the importance of making
this central vs. peripheral distinction at the
beginning of my career in 1968 during the
deep transpersonal experience described
above. This experience was so profound
that I have dedicated my entire profession-
al life to the quest of creating the technolo-
gy to most effectively transmit this experi-
ence to others, and studying this process
scientifically so that it can be understood,
evaluated and, ultimately, accepted by the
professional scientific communities. This
quest has led me on a course over the last
25 years to first establish that individuals
do have an innate ability to control their
own brain waves, and then secondly to
develop and to optimize a technology and
methodology with which to obtain the
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profound and wide ranging benefits which
result from voluntary control of central
nervous system activity.

Prompted by my original experience, I
first (in the late 1960s) conducted extensive
literature reviews and searches, reading and
absorbing everything available in the prior
history of EEG research. Out of this study I
gained an understanding of the natural
reactivity of the brain waves to various sen-
sory stimulation, an area known as psy-
chophysics. Because of my undergraduate
background in physics, I recognized that
competence in the design of EEG feedback
equipment required mastery of this classical
literature in the psychophysics of the EEG.

Aided by this knowledge, from 1971-
1973 I constructed and tested EEG feed-
back equipment as well as designed for-
mal academic research trials of the
alpha/anxiety relationship, first at
Carmnegie-Mellon in Pittsburgh and then at
the laboratory of Dr. Joe Kamiya at
Langley Porter Psychiatric Institute of the
University of California Medical Center.
These studies initiated the construction of
a large multi-parameter psychophysiologi-
cal data base, which has been of extraordi-
nary value. In those pioneering early
years, data analysis was quite a challenge.
At that time there were no computers on
the West Coast which had Analysis of
Covariance programs for multiple groups
with repeated measures, so I undertook to
write one for the Kamiya lab’s DEC PDP-15
minicomputer. 1 verified my ANACOVA
computer program by comparing its
results with a hand analysis, done on an
HP-35 pocket calculator. I then used the
resulting program to confirm that alpha
trainees could significantly increase their
alpha scores over time. The whole process
was something like selecting the seeds to
grow the trees from which mill the lumber
with which to build a ship with which to
voyage into discovery.

By 1974 I had established that successful
replication of learning in brain wave train-
ing studies was dependent upon how
alpha activity was quantified and fed back
to the trainee. This work was the first to
recognize that the alpha enhancement fail-
ures being published by other alpha
researchers of that era all employed a per-
cent time feedback and measurement tech-
nique. On the other hand, the small num-
ber of successful reports of positive learn-
ing results typically used amplitude inte-
gration for scoring and feedback. In spite
of the publication of this finding in the
charter issue (1976) of Biofeedback and Self
Regulation, many researchers attempting
brain wave training today still do not see
the implications of this finding, if they
know of it at all. Without utilization of
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amplitude integration for scores and feed-
back signals, the effectiveness of the train-
ing is greatly reduced, and the ability to
standardize protocols with predictive out-
comes becomes very doubtful and open to
question. Even the ability to report mean-
ingful data, which can be compared
between different subjects, or between dif-
ferent days of training for the same sub-
ject, is impossible with percent time mea-
sures. Percent time measures are like a
rubber ruler in that they suffer from both
ceiling and floor effects and they also suf-
fer from gauge variance.

By 1978 my research had
conclusively linked alpha
increases with reductions of
both trait anxiety and state
anxiety.

ALPHA RELIEVES ANXIETY.By 1978 my
research had conclusively linked alpha
increases with reductions of both trait anxi-
ety and state anxiety. This study (published
in Science, 7/7/78) subsumed previous nega-
tive reports on this topic as special cases of
low anxiety subjects, which were shown to
be irrelevant to the treatment of high anxi-
ety people. This was the first report in a
world class scientific journal that personali-
ty traits were linked (possibly causally
linked) with brain wave activity.

In earlier research 1 had found a cor-
relation of changes in the MMPI's clinical
scales with changes in EEG alpha activity
at three different locations on the head.
But this paper had been published first
in a conference Proceedings and was
then abstracted in a specialty journal
(Biofeedback and Self-Regulation), so that
little or no attention was paid to this
finding by the Psychiatric and
Psychological communities. However,
with the 1978 report in Science showing
both that people could learn to increase
their alpha brain waves with EEG feed-
back training, AND that such learned
alpha increases resulted in significant
decreases in both State and Trait
Anxiety, the scientific establishment was
put on notice of a new paradigm for
medical and psychological research.
However, it would still be more than 11
years before Peniston and Kulkosky
(1989) published their landmark study,
which confirmed my 1976 and 1978
reports of personality changes following
learned control of EEG activity with EEG
feedback, and added the report that alco-
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hol addiction was effectively treated
(80% success rate) with EEG feedback of
both alpha and theta activity.

It may be that the high anx-
iety people were self-med-
icating [with marijuana] to
lower their anxiety. She
described “falling into a
pool of alpha,” which forev-
er changed her life.

ArPHA, DRUGS AND ALCOHOL. Drug and
alcohol studies have been one of the sub-
themes of my research since 1966, when 1
was still an undergraduate in the Physics
department. Then I was the statistician and
computer programmer for the Campus-
Wide Drug Use Survey at Carnegie-Mellon
University in Pittsburgh, PA. In this role I
got an early and very complete look at the
developing patterns of drug use in a
University setting. When 1 started doing
formal academic research studies on alpha
feedback I always included drug use histo-
ries and daily surveys of the daily drug use
of my alpha research subjects. In 1972 1
continued this drug use and drug history
research in San Francisco at UCSF with
alpha feedback volunteers drawn from San
Francisco State College. At that time aver-
age daily marijuana use of low anxiety sub-
jects was 0.1 marijuana cigarettes per day,
whereas high anxiety subjects were averag-
ing 1.1 marijuana cigarettes per day. Given
that alpha levels are depressed in high anx-
iety subjects, and given that published
studies of the brain wave effects of marijua-

na show that it increases alpha brain activi- -

ty, especially in the occipital region, it may
be that the high anxiety people were self-
medicating to lower their anxiety.

In 1979 I had the opportunity to provide
alpha training to a woman who I later dis-
covered to be a multiple-drug user and a
drug dealer. I did not know that she and
her husband (also a dealer) were consum-
ing almost an ounce of cocaine per day,
between the two of them. She was drinking
a fifth of hard liquor to take the edge off the
cocaine, and she smoked tobacco daily,
and took LSD, psilocybin, mescaline, and
marijuana on a regular basis. She also took
tranquilizers and stimulants to change her
mind state whenever she wanted and in
whatever direction she wished. Her person-
al motto was, “Excess is not enough!” I did
not know she was using drugs during her
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training. On the fifth day of her alpha train-
ing she described “falling into a pool of
alpha,” which forever changed her life.
Although she had no intention of reducing
or stopping her drug use when she started
alpha training, and in spite of the fact that
she liked her drug use lifestyle and thought
her life “was working well,” her drug use
began to fall away. Within six weeks of the
end of her alpha training, she was not
using any drugs. Even the tobacco smoking
had stopped. And now she found that she
could no longer live with her husband,
who had not done the alpha training, and
who continued to use and deal. I had the
opportunity to follow up with this woman
for the next nine years and she continued
her drug abstinence to the extent of usually
avoiding even caffeine beverages.

When my laboratory moved off the
UCSF campus in 1983 and relocated to the
San Jose campus of the Agnews State
Hospital, 1 began training people specifi-
cally to treat drug addiction, sometimes
working with several members of the same
family simultaneously. Word of this suc-
cess spread locally so that a local judge
gave alcohol offenders the option of jail or
my alpha training program. One of the
most interesting success stories in a court
referral shows the extremely broad range
of chemically dependent people treatable
with EEG feedback. This man was an alco-
hol and cocaine user. He was a farm hand
adopted into a wealthy family and was
unschooled and averse to learning.
Referred by a court, he showed up for the
first day’s training in the company of his
step brother with both of them late, drunk,
and hungry, so they excused themselves to
go out and eat (and drink more alcohol).
However, the next morning he had
sobered up enough to begin the training,
though his drug abusing step brother did
not join him. He did not understand any of
the transpersonal themes typically dis-
cussed in the training, but he did know
what he liked. He liked fixing farm equip-
ment down in the shed, and he began to
describe his moments of highest alpha like
the visualizations of a born mechanic. His
alpha scores went higher each day, and he
became calmer and more patient and more
sober. Several months later he called to
express a surprisingly complex mixture of
deep sadness and deep gratitude on the
occasion of his step brother’s death in a
drug-related auto accident. He wished that
his step brother had done the training, and
he was so grateful that he had done it. Two
years later he was still clean and sober.

However successful these various drug
treatment studies were, I saw them as only
one of the many applications of the technol-
ogy | was developing. Other significant
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adventures of discovery, included two trips
to India to study brain waves and other
physiological functions on Yogis of many
different traditions, some of whom could
profoundly alter cardiac functions, walk on
hot coals, and even eat broken glass and
razor blades. Some had been meditating for
over 50 years and combined a beatific radi-
ance with the ability to sustain monotonic
increases in their alpha activity for over an
hour during meditation.

I was learning that brain
waves relate to everything,
and that control of brain
waves had life and death
implications. ...

ALPHA AND LONGEVITY. The 1978 Science
paper on the inverse correlation between
alpha and anxiety supported the award of an
NIMH Grant with the title Anxiety & Aging:
Intervention with EEG Alpha Feedback. Prior
research (Gurin, Veroff, & Feld, 1960) had
shown that anxiety increases with age, in
both men and women, and anxiety goes up
faster in women. In addition, at every age,
anxiety is higher in women than in men. So
I undertook to study alpha EEG training in
the people most at risk for anxiety: women
over 60. I found that alpha activity declines
as artherosclerosis advances. Abundant
alpha in the elderly was a marker for cardio-
vascular health. Many of the age-related
losses of mental and physical function had
accompanying brain wave changes which
could be explained by reduced blood flow to
the brain. Clogging of arteries and reduced
elasticity of the blood vessels were both
implicated. I also recognized the possibility
of a connection between learned alpha
increases and increased blood flow to the
brain. It had already been shown, by others,
that hand temperature feedback succeeded
in warming the hands through the mecha-
nism of learned dilation of the peripheral
blood vessels, and 1 speculated that people
might be learning cerebrovascular dilation
as part of the underlying mechanism of
increasing their alpha brain waves.

I began to formulate the hypothesis,
and to collect evidence, that part of the
mechanism of learning increases in alpha
activity could be a learned dilation of corti-
cal blood vessels, resulting in increased
blood supply to the brain. Neuroscience
recognizes that the brain works better
when it is adequately supplied with blood,
and thus glucose and oxygen. I recognized
that the current population demographics



mandated that any effective geriatric appli-
cations of alpha feedback training would
eventually assume increasing importance
and value. One of my colleagues, Dr.
Charles Yeager, had set up EEG labs in the
California State Hospital system in the
1950s, and he visited these labs annually
and did EEGs on the elderly residents of
the State Hospitals. He commented to me
that even if someone was 100 years old, if
that person had good strong alpha waves
in his or her EEG record, that he knew that
person would still be around next year
when he came to visit. On the other hand,
if the elderly person had shifted into a non
alpha record characterized by theta and
beta activity, he would say a special good
bye because he knew it was unlikely that
person would be still be alive when he vis-
ited again next year.

ALPHA AND EVERYTHING. I was learning
that brain waves relate to everything, and
that control of brain waves had life and death
implications, as well as implications for the
quality of life. Any experience you can have
has a specific underlying brain activity asso-
ciated with it. If you can control your brain
activity, then you can control your life and
your experiences in life.

From 1982 to 1983 I took a leave of
absence from UCSF for the specific purpose
of developing patentable technology for
both a portable EEG feedback unit and for
a multi-user Training-Center version of
the EEG feedback technology. In 1983 1
founded the Biocybernaut Institute, Inc., a
for profit California Corporation to serve
as the corporate arm of my Research and
Development and Training programs. The
Biocybernaut Institute undertook the cre-
ation of new EEG feedback technology,
both hardware and software.

In the Fall of 1983 1 was awarded the first
in a series of annual grants from the John E.
Fetzer Foundation, and I went back on staff
at Langley Porter, the Department of
Psychiatry of the UCSF Medical Center, and I
moved into a new laboratory on the campus
of Agnews State Hospital. My time at the
University was dedicated to conducting EEG
feedback trainings with an ever widening
client base to explore the range of applica-
tions effectively served by EEG feedback train-
ing. The balance of my time was devoted to
work on technology R&D at the Biocybernaut
Institute, where 1 developed microprocessor-
based EEG feedback instruments, including 2
and 4 channel portable units, and 8 channel
laboratory training systems for single users
and multiple simultaneous users.

ALPHA AND PEAK PERFORMANCE TRAINING. In
late 1983 1 provided several weeks of EEG
feedback training to officers from Army
Intelligence who were given the task of
exploring new technologies to increase mili-
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tary performance and effectiveness. This
training laid the basis for later work with
peak performance training for Army Special
Forces (Green Berets). When the work with
U.S. Army Intelligence expanded, it became
part of a larger project and involved alpha
training for two 12-man teams of Green
Berets at a secret Army base. As part of a larg-
er peak performance research project, one of
the Biocybernaut Institute’s multi-user labo-
ratory systems was installed at this army
base—I had designed this Multi-User Lab
System which as then built by the
Biocybernaut Institute was configured to
train 6 people simultaneously. Consequently,
1 was able to demonstrate in a real applica-
tion that significant economies of scale were
possible in EEG feedback training.

The advent of BM's AT class computers cre-
ated the opportunity to upgrade the hardware
platform of my brain wave feedback instru-
ments. I undertook the redesign of all of the
special purpose computer boards for the feed-
back function. The AT also proved a suitable
hardware platform for large EEG data analysis
programs 1 had begun in 1981. The largest
such program was BIOCAL, a software post-
training filter to the EEG data. BIOCAL incorpo-
rated pre- and post-training calibrations to
produce adjusted scores of higher accuracy
than the hardware could produce on its own.
BIOCAL compensated for amplifier drift over
time and for nonlinearities of gain across dif-
ferent amplitude ranges, and it automated the
process of identifying and rejecting artifacts in
the EEG data, through complex, heuristically
developed algorithms involving simultaneous
comparisons of many EEG channels and dif-
ferent filter bands. Using the highly purified
data from BIOCAL, | was at last able map the
dynarnic brain patterns of specific experiences
in what I called the “Cartography of
Consciousness”. The creation of these
“Mercator Projections of Mind States”
required the purest possible brain wave data
for comparison with subjective measures of
mind states. The ability to successfully relate
brain states to mind states and to performance
opens up new possibilities in implementing
useful applications of EEG feedback.

I was able to come up with
insights that seemed tele-
pathic or psychic.... What
does it mean to grow through
an emotion like anger?

Other software development projects 1

undertook about this time were upgrades
of the MOOD SCALE programs to administer
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and score the three mood scales used every
day in the brain wave training. I had dis-
covered in the Green Beret study that my
skills in memorizing every response made
by a trainee to the hundreds of adjectives in
the mood scale test batteries were over-
whelmed by having 4 to 6 trainees simulta-
neously. The three individual mood scale
programs were combined to automate and
computerize both the administration and
the scoring of the mood scales. In this way
1 only had to remember a few calculated
dimensional scores for each trainee instead
of hundreds of individual responses. Also,
by computerizing the administration of the
mood scales, it became possible to time
each person’s response to each item very
accurately, in hundredths of a second. This
data would prove extremely valuable in
later developments.

ALPHA AND “GROWING THROUGH” EMOTION.
One of those developments was a signifi-
cant change in the computer programs
administering and scoring the mood scales
and a related significant change in the way
the results of the mood scales were pre-
sented to the trainees. Response latency
timing information on a trainee’s respons-
es to each of the mood scale items was
already being collected with a precision of
one hundredth of a second. To this soft-
ware capability I added the calculation of
descriptive statistics for each of the differ-
ent responses. Suddenly it became possible
for the trainee and the Trainer to know
subtle details the trainee’s response pat-
terns. To this was added statistical signifi-
cance testing on the responses. I soon rec-
ognized that some of these statistical pat-
terns were pointers to an alternate part of
the mind which was filled with unac-
knowledged (and thus buried) anger or
fear or guilt or sadness or whatever else.
Equipped with these new tools 1 was able
to come up with insights that seemed tele-
pathic or psychic, but with the added
advantage that my insights were supported
by measured data derived scientifically
from the trainees’ own responses.

Once the buried emotional blockages of a
trainee had been identified by the new com-
puterized mood scales, they often came very
quickly to consciousness. And once the emo-
tional blockage had come to consciousness,
it then quickly became possible for the
trainee to work through the “charge” or
valence on the emotion in the next day’s
alpha training. Bringing to mind some highly
charged emotional topic in the alpha training
would, at first, block or suppress the alpha,
and the feedback tones would shut off and
the scores would drop. But then the chal-
lenge for the trainees would be to discover
new ways of relating to their own experi-
ences of that emotion and the events behind
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it. The trainees would grow through their
fear or anger or guilt or sadness much faster
than believed possible. What does it mean to
grow through an emotion like anger? We all
know suppressing anger does not work. That
leads to heart attacks, ulcers, unhappiness,
and occasional violent outbursts of anger.
On the other hand “expressing” anger does
not work very well either. If someone prac-
tices expressing anger, then they usually
develop the habit of expressing anger, they
become too good at it, and it becomes a form
of public littering. What is needed is to get to
the source of the experience of anger in the
mind and to learn how to adopt a new point
of view about that experience.

ALPHA AND THE WiTNESs. This is one of
the key growth experiences of the present
Biocybernaut Process—trainees have daily
assessment of their emotions by computer-
ized mood scales together with in depth
interviews by highly skilled trainers to help
them become aware of hidden, buried, and
latent emotions. Once the awareness of
these emotions has been raised to the level
of conscious self awareness, then the
trainee can begin to use the brain wave
training process to gain control of his or
her emotional processes. By exploring their
emotions during brain wave feedback
training, people learn how their emotions
develop and change. In the process people
learn how to take the perspective of an out-
side observer or Witmess in looking at their
own emotions. This gives them objectivity
about their subjective experience, which is
the key to understanding and controlling
all aspects of subjective experience, includ-
ing emotions. Thus the person is no longer
subject to his or her emotions, but rather
develops mastery over them. Again the
brain waves are the key to any experience.
If you can control your brain waves, then
you can control your experiences, includ-
ing your emotional experiences.

Threz Essemal Componpnms of EEG TRAINRNG.
Over more than 15 years, I have been
able to conceive and implement a highly
optimized methodology and technology for
rapidly producing learned control of brain
waves. As a result of my discoveries and
conceptualizations, I have been able to
write broadly based U.S. and International
patents, which now have been granted and
provide protection on both the training
methodologies and the feedback technolo-
gies. This technology and methodology is in
a standardized form that can be readily
replicated in a manner which produces con-
sistent and predictable beneficial results.
Since it is somewhat unusual to be
granted patent protection on both a tech-
nology and the methods of applying that
technology, it would be useful and infor-

22

THE INSIDE EDGE ON PEAK PERFORMANCE

mative to consider what is unique about
the Biocybernaut Process, and how it
evolved. Early on I realized that there were
three essential components of an optimal
EEG feedback training: [1] An ergonomic
technology, which includes the training
environment, [2] An optimized training
procedure or protocol, and [3] A transfor-
mational perspective on the part of the
Trainer. Let us consider these one at a time.

Massed practice is better than
distributed practice, and
hours of training is more
effective than minutes....

An ergonomic technology. To be most
effective, any bio-feedback must be (1)
Accurate, (2) Immediate, and (3) Aesthetic
or comfortable. In addition, the physical
environment and the feedback itself must
be designed with a deep understanding of
the “natural reactivity” of the alpha [or
other EEG activity]. For example, alpha is
reduced or eliminated by light or any visu-
al processing, so those early feedback
devices which caused a light to get
brighter in response to increased alpha
were very badly designed. Even devices
which required a trainee to look at a
swinging meter were non-ergonomic.
Optimizing the amount of alpha produced
requires eyes closed training or at the very
least minimizing the information content
of the stimulus. Auditory tones are a more
ergonomic feedback stimuli for alpha
training than are lights or visual displays.
Many subtleties apply, including the loud-
ness and the pitch of the tones.

The quality of the brain wave filters is
also very important. The filters separate the
different frequencies of brain waves [delta,
theta, alpha, beta, and sub-bands within
these]. If the filters are not sharp enough,
or do not have enough decibels of attenua-
tion in the stop band region(s), then they
will not exclude other kinds of brain waves
from the one kind the filter is allegedly
tuned for. If you are doing theta feedback,
and the theta filter allows in some alpha
energy on one side and some delta energy
on the other side, your are being deceived
by the technology and learning is slowed or
even prevented. Feedback must be accurate
in order to be effective, and if 60% of the
feedback is false feedback due to a deficient
filter, then the feedback is not accurate.
This finding also casts doubt on the validity
of any EEG scores derived from such inac-
curate filters, and the typically smaller
theta EEG scores are more vulnerable to
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this contamination than the larger alpha
scores. It could also raise questions about
any data analysis performed on such scores
and about any conclusions reached based
on such data analyses. The contamination
could be larger than the “real” theta signal
present under reasonable assumptions of
the true alpha and theta amplitudes. It is
impossible to do good science or good EEG
training or to replicate results with such
inaccurate technology.

The physical environment is also an
important consideration. In the Karniya lab,
I used to see my trainees’ alpha diminish
when water was used three floors below,
because the sound traveled up the water
pipes. Sound, light, temperature, humidity,
ionization, fragrances, all must be carefully
understood in their effects on the brain
activity one is trying to control. For exam-
ple, the smell of musk has been shown to
reduce alpha, whereas the smell of lavender
has been shown to increase alpha.

My System and Method patent has 37
separate claims—too many to describe
here. However, one of those claims is so
general and so useful that it should be
mentioned. 1 have patented the idea and
the practice of using multiple simultane-
ous channels of EEG feedback. I was the
first person to do multiple channel EEG
feedback, and was able to show the patent
examiner that there are significant advan-
tages of multiple simultaneous channels of
EEG feedback. Included among these
advantages are the prevention of localiza-
tion of control, which can occur within a
few hours of EEG feedback training.

An optimized training procedure or proto-
col. Back in the 1970s when most published
alpha studies were reporting “No learning of
alpha control”, it was standard practice to
provide very little feedback training time.
Meanwhile, 1 was learning that the more
training time was provided, the greater was
the percentage of people learning to increase
their alpha above an initial baseline level.
How much is enough? One of my typical 7
day protocols allows people to accumulate
between 12 and 20 hours of actual feedback
time during their first 7 consecutive day
training. For most people, this is sufficient. I
have found this amount of training to be
adequate for treating many types of chemi-
cal dependency. However, some strong
addictions, like nicotine, often require a sec-
ond 7 day training in order for withdrawal
to be effective and lasting. The basic princi-
ple here is that massed practice is better than
distributed practice, and hours of training time
is more effective than minutes of training time.
This may soon seem obvious to people in
the field, but even very recently people
scoffed in disbelief when I explained that
one of the reasons they could not obtain



EEG learning was their use of too little train-
ing time, and too many (or too long) inter-
ruptions of that training.

A transformational perspective on the
part of the Trainer. When 1 came out of
my own break-through experience in
alpha feedback, there was a crowd of peo-
ple eager to hear about my experiences. All
of them understood something about med-
itation and were supportive of my report
about my elevated states of consciousness.
Their comments and questions helped to
validate and contextualize my unusual
experiences. If these people had been hos-
tile, skeptical, or fearful, then my life may
have had a different direction. It would
have been possible to take a critical and
culturally limited view of these experi-
ences and to label them with the language
used to describe psychiatric disorders.

The brain wave feedback
process can produce experi-
ences so profound and so out-
side the competence of most
educated people in the West
that great care must be taken
to screen and train Trainers. . .

If the Kamiya laboratory staff had want-
ed to be critical, they could have suggested

I was delusional for reporting out-of-body
experiences [taking a perspective from out-

side of myself] or that 1 was risking psy-
chosis by having an ego disintegration.
Such interpretations of my experiences
would have been culturally sanctioned, and
might have stunted my growth into this
new field by creating fear of new awareness
states, and I might have remained a physi-
cist. Therefore, the end of each training ses-
sion in the Biocybernaut Process, a skilled
Trainer conducts an in depth interview
with the trainees. Each trainee is asked to
describe his or her subjective experiences.
Then the Trainer asks questions to clarify
key points and to elevate significant aspects
of that trainee’s experience into promi-
nence, so that all elements of the trainee’s
mind, including the rational mind, can
begin to accept and integrate the insights
born in deep reflection. Later the Trainer
reviews the objective results of EEG scores
and mood scale scores with each trainee,
and together the Trainer and all trainees
look through the polygraph record of the
entire session, which may be hundreds of
polygraph pages. This enables the minds of
the trainees to correlate their new insights
and altered states of consciousness with the
actual graphical images of the brain waves
which enabled those breakthroughs in con-
sciousness. Inner and outer experience are
united. Subjective and objective experi-
ences are fused into a coherent whole. If
the Trainer can look at the trainee and see
endless possibilities of growth and transfor-
mation, then that Trainer has a transforma-
tional perspective. And if the Trainer has
the compassion and intuition and love and
understanding of both Virgil and Beatrice,
who guided Dante’s explorations, then that
Trainer has a transformational perspective.
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This deep metaphysical comparison is not
whimsical, but eminently practical.

Alpha and the Mystical Experience. Why
practical? The mystical experience and the
alpha feedback experience share basic
dimensions. For example Dr. Arthur
Deikman surveyed the mystical literature
and identified five hallmarks of the mystical
experience: (1) Intense Realness, (2) Unusual
Sensations, (3) The Experience of Unity or
Oneness with all things, (4) Trans-Sensate
Phenomena, which come to the person from
beyond the realm of the senses, and (5)
Ineffability, or the difficulty or impossibility
of describing the experience in words
(Deikman, 1966). Some or all of these phe-
nomena attend the profound alpha and
theta EEG feedback training experiences. If
the Trainer has personal experience with
both culturally ordinary and mystical
realms, then that Trainer can exemplify wis-
dom, self-understanding, self-honesty, and
love for the trainee. This is practical because
it is most effective in aiding the growth of
the trainee. Exemplification teaches and
guides far better than mere words or techni-
cal knowledge. If EEG feedback trainees
begin to grow in their abilities of insight and
perception and they see that the Trainer is
insecure, opinionated, doctrinaire, or is
struggling to suppress latent anger or fear,
the trainee may be afraid to grow in the
presence of such a Trainer, and will almost
certainly not confide in such a Trainer about
the details of his or her experience. Such a
limited Trainer will thus never be told about
the ecstatic experiences of the trainee, but
even worse, such a Trainer may actually tar-
nish or even inhibit such experiences.

THE BIOCYBERNAUT TRAINING PROCESS

Trainees complefe extensive
Blectrodes are placed over at least 8 different locations on the head, at least 4 over each brain hemisphere. EEG activity at ea
into 8 different brain wave frequency bands. The feedback system provides up to 16 different channels of auditory - from 16 different speakers,
each with a and spatially separated to mimic the brain locations of the electrodes. Moreover, each auditory channel can contain linear combi-
nations of up to 8 different types of brian acfivity.

For best results, there are 7 consecutive days in the Alpha One fraining, with 1 to 2 hours spent in auditory brain wave feedback dur-
ing each day'’s session, which can last from 6 to 8 hours. Suitable * determine the starting point of leaming control of this ability to increase and to
reduce the farget brain waves. Training in bidirectional control is essential for mental flexibility, and it accelerates the learing process. Each day of fraining
includes computerized mood scales to reveal unconscious emotional blocks (fear, sadness, anger, guilt, etc.), which can literally “block” a person’s alpha,
thus slowing or preventing the person from . alpha or theta, or whatever other target brain wavels| there may be.

logs and batteries of personality tests before and affer their 7 consecutive dzri of EEG feedback fraining.
site is amplified and fillered

Breakthrough experiences depend on the percentage of increases in brain wave changes that trainees are able to accomplish. For _a
15% increase in alpha ampliude over the initial day’s baselines brings useful insights, increased seffunderstanding and seffacceptance, and anx-
ely/stess. A~ or tripling brings transcendent illumination, massive insight, revelations about one's deeper purposes in life, and can bring profound

changes in life direction and acceleration of growth. At the end of each feedback session, there is a daily depth inferview with the Trainer fo explore these
experiences, 1o review and synthesize the brain wave data with the mood scale data, and to explore and assess the implications of all that has happened
and all that has become known.

Trainers must be intuitively gified and possess a Transformational Perspective which sees unlimited potential within each trainee. After two months of
very specialized . Trainers are ready fo assist frainees in expanding their choices in life and in seeing more clearly the implications of their actions or
inaction. Trainers clues, specially ailored o each individual's and cognitive processes, in how o achieve franscendental and how
fo recognize it in the feedback process when it begins to occur, and Trainers provide compassion and understanding during the process of info
the discovery that one’s mind is ever so much larger than one had previously imagined.

THE JOURNAL OF MIND TECHNOLOGY
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The brain wave feedback process can
produce experiences so profound and so
outside the competence of most educated
people in the West, that great care must be
taken to screen, select, and train Trainers
for this new field. My training process for
Trainers, which has been evolving over 15
years, requires two full months of training
to learn the basics of this profound process,
and only about half of the candidates 1 have
been asked to train have achieved the nec-
essary transformational perspective of a
Trainer. Yes any nurse, or psychiatrist, or
teacher can buy an EEG feedback machine
and start training volunteers. But there may
be some unexpected, even disagreeable,
surprises in store for the Trainer and the
trainees, and surely valuable opportunities
will be missed. Optimizing the training
process and the results seldom occurs by
chance. It is not necessary to reinvent the
wheel or to make the early learning mis-
takes alone and unaided.

CampaRtion OF BRASVIVE TRADNG AND MEYTON

Two of the themes which 1 have found
most intriguing over the years have been
(1) The relationship between meditation
on one hand and alpha and other types of
EEG feedback training on the other hand,
and (2) How EEG feedback training could
be used to accelerate and enhance the
development of gifts of the mind.
Creativity is one familiar and useful type of
mental giftedness, and 1 was very interest-
ed to study the relationship between alpha
feedback training and increases in creativi-
ty among a group of scientists. Before
describing the details of studies done on
these two topics, it could be useful to share
with you the results of a thoughtful com-
parison between meditation and EEG feed-
back embedded in the procedural context I
have developed and refined over 25 years,
the Biocybernaut Process.

In meditation, the signal
is a subtle mind state and
there is lots of noise.

Brain wave feedback training has been
shown to be effective on its own in a vari-
ety of application areas. There are also a
number of studies, which have been con-
ducted with meditators, that show health
and other benefits. Any such benefits of
meditation which stand up to careful sci-
entific scrutiny can probably be explained
by and reproduced with the Biocybernaut
Process because of the close similarity of
the that process and meditation.
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Both procedures encourage the inter-
vention of our higher cortical activities in
controlling the autonomic response. Both
are founded on the understanding of how
changes in the body are brought about and
both realize that the mind and body are
intimately interconnected. Practitioners
trained in each of these processes experi-
ence significant reductions in the physio-
logical parameters of stress and increased
psychological maturity.

Both processes create a sense in the prac-
titioners that peace, tranquillity, and calm-
ness come from within. Both processes lead
to another complete level of consciousness,
in which awareness is systematically expand-
ed or increased under one’s direct control. At
a process level both are, or ideally should be,
a continuous stream of awareness, which is
one-pointed, in that the mind does not wan-
der or shift around to different topics.

However, it is in the subject and the
method of the one-pointedness of the con-
centration that there are major differences
between meditation and brainwave feed-
back training. In meditation, that which is
the subject of attention and concentration
is not reliably related to one’s mind state or
to one’s consciousness. Some meditation
methods instruct by directing the student’s
attention to a mantra—a word or phrase
which is repeated endlessly. Alternatively,
attention may be directed to the breath, to
the sensory impressions, or there is an
effort to attend to one’s thoughts without
judgment or emotion. All of these methods
can be useful, but they are difficult for
most people, and they are usually very
slow processes, requiring long periods of
constant mental attention, and offer very
little internal feedback about how well one
is doing. This lack of internal feedback in
meditation is especially problematical in
the important early stages of learning.

Brain wave feedback is the key. In the
Biocybernaut Process the trainee concen-
trates on his or her actual brain waves.
These brain waves underlie all types of
awareness, both those which are conveyed
by thoughts, and those processes of aware-
ness which do not proceed through the
use of thoughts. With brain wave feedback
the trainee learns not only how to calm the
mind, but equally or more importantly, the
trainee also learns how to control those
brain waves which underlie all mind
states. With this deep control comes the
ability to regulate one’s response to senso-
ry stimulation and stimulation by words
and concepts, so that the brain wave
trainee can defuse a stressor or a stressful
situation from the outset, immediately and
flowingly. One of the differences between
the two processes is that in meditation one
attempts, without the aid of any feedback,
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to witness one’s thought patterns, whereas
in the Biocybernaut Process one is aided
by feedback of the exact brain waves that
underlie and enable the thought processes.

SIGNAL TO NOISE RaTiOs. Both medita-
tion and brain wave feedback can be use-
fully compared using a signal detection
analogy. In any signal detection applica-
tion, the challenge is one of distinguishing
the signal from the surrounding noise.
Experts speak of the signal-to-noise ratio. If
the signal is weak and there is a lot of
noise, the signal is very hard to detect. This
is the case in meditation, where the signal
is a subtle mind state (a weak signal), and
there is lots of noise. The noise in medita-
ton can be acoustic noise like telephones,
jets flying overhead, traffic rumbling by,
people talking, even birds singing, and
wind in the trees. But noise can also be the
chatter of one’s internal dialog, the urgings
of one’s desires or the reactions to one’s
aversions, or sensory distractions like itch-
ing of the skin, aching of a muscle, or joint,
or the churning of one’s stomach. All these
distractions, taken together, are the “noise”
which makes it difficult to pay uninterrupt-
ed attention to one’s mind state (or one’s
breathing, or mantra).

Through brain wave feedback,
the mind is forced into aware-
ness of its subtle techniques
for avoiding the calmness of
the one-pointedness-of-mind.

To assist in the process of meditation,
instructions are usually given to reduce
this noise. Meditation instructions typical-
ly include (especially for beginners)
retreating to a quiet place, turning down
the lights, turning off the radio or televi-
sion, and sitting very still. There are also
instructions in meditation of how to pay
attention to one’s thoughts and feelings, to
try and still these sources of “noise”. But
the instructions are often vague and diffi-
cult to follow, even if one understands
them. The mind is extraordinarily elusive,
especially when one tries to pin it down.
Try not thinking of, say a hippopotamus,
for one minute. Even though you may not
have thought of one for months, the
moment you try not to think of hippos,
they stampede or do ballets through your
mind with unsuppressable vigor. This is a
problem when trying to still the mind in
meditation. Thoughts erupt like volcanoes
and flow in unstoppable torrents of words,
concepts, and ideas.
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However, in brain wave feedback the
same subtle signal is electronically detected
as the electrical brain activity underlying
the calm mind state. This subtle signal is
then electronically amplified, or boosted,
100,000 to 1,000,000 times and then used to
control the loudness of feedback tones. In
the Biocybernaut Process an effort is also
made to reduce the noise by conducting
this training in light controlled and sound
proof rooms, so that the signal-to-noise
ratio is enhanced from both ends. Both the
signal is boosted and the noise is reduced.
Every time the mind enters a calm state,
even for a fraction of a second, the technol-
ogy detects this shift and instantly turns on
a tone. Thus the person is notified of his or
her success in that moment (immediacy of
feedback). With such feedback, there is a
rapid increase in the probability of the
mind entering, and staying longer in, the
desired state. Since trainees get feedback on
how well they are doing, they rapidly
become better at entering the desired mind
state, by learning how to control the under-
lying brain wave state out of which their
experience [the mind state] arises.

Unfortunately, in meditation, there is
very little feedback. And at the beginning
of meditation there is virtually NO FEED-
BACK. Only when meditation is done very
well are there shifts in one’s subjective
experience. These shifts are often subtle
and are not noticed until one has sustained
the desired mind state for a long time. This
is difficult or impossible for most begin-
ners. As any teacher knows, students need
the most guidance at the beginning of their
learning. In meditation, one’s guidance (or
subjective feedback) occurs mostly at the
end of the process, after one has become
skilled at the process. This is one of the
reasons why meditation has such a high
drop out rate and why the learning process
can take many decades.

Most meditation also fails to acknowl-
edge or to assist people with overcoming
the mental and emotional blockages which
prevent the mind from entering into deep
states of calmness. It is hoped that medita-
tion itself will do the necessary mental
housecleaning. And (with 20, 30, or 40 years
of regular daily practice) meditation will
sometimes do this. But many of the people
in greatest need of the benefits will not per-
sist long enough to gain these benefits,
especially without much feedback on their
progress. Even many normal, well-adjusted,
busy people will not persist in such a slow
process, with such a long delayed payoff.

The mental obstacles which stand
between each of us and a transcendent con-
sciousness include our attitudes, attach-
ments, aversions, self conceptions, and our
thought processes which have been trained

from childhood on to be compulsively
active. These obstacles are hard to over-
come by repeating a mantra, or attending to
one’s breathing, or even trying to pay atten-
tion to one’s ever shifting thoughts.

The Biocybernaut Process includes com-
puterized mood scales and depth interviews,
on a daily basis, to bring the trainee into a
clear awareness those inner obstacles of
anger, fear, guilt, sadness, and all the attach-
ments and aversions and posturing of one’s
ego. This information is then combined with
the brain wave feedback process to focus the
trainee’s efforts in exactly those areas which
are in the greatest need of conscious atten-
tion. The feedback signals are provided on
those brain activities which are most inti-
mately related to the thought processes and
the attachments which must be worked on
if one is to move toward discovery of a larg-
er conscious awareness. Compulsive think-
ing, like choppy waves upon a lake, prevents
one’s awareness from penetrating into the
depths. Thinking, at least at the level of ego-
based conceptual thought, is an antagonist
of one’s alpha brain activity. This natural
antagonism enables brain wave feedback to
provide an accurate assessment (feedback)
of one’s increasing mental calmness and
control, as one’s alpha waves increase in
prevalence and strength.

The Zen acceptance of sensory
input...would seem more
compatible with the sensory
processing requirements of the

alpha feedback setting,

LEARNING LIBERATION. In learning to still
the mind, the feedback presentation of
alpha activity provides an unambiguous
record of, and spur to, one’s progress. In
the brain wave feedback situation, the
mind is thrown back in on itself by having
its strongest sensory input (the feedback
tones) being controlled by the brain activi-
ty itself. All sensory distractions unrelated
to the brain’s own activity have been so
reduced or eliminated that the only thing
for the mind to attend to is itself, as
indexed by the brain waves. Thus the mind
is thrown back in upon itself and becomes
its own object, thereby blurring the line
between subject and object of conscious-
ness (ie. merging), and dissolving the dual-
istic mind state which puts people “at the
effect of” events of change (stressors). By
thus freeing the mind, there are no longer
over-reactions (sympathetic responses) and
under-reactions (para-sympathetic respons-
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es) of the central nervous system, and the
person then enjoys the benefits of an unin-
terrupted natural state of health and well
being (homeostasis).

Through brain wave feedback, the mind
is forced into awareness of its subtle tech-
niques for avoiding the calmness of the
one-pointedness-of-mind. But there is no
requirement or compulsion to change,
because the trainee can chose either to
ignore or to develop the insights thereby
obtained. If the trainee chooses to ignore,
then the alpha scores stop increasing and
he or she may give the excuse of being
bored (one of the Five Hindrances: drowsi-
ness, distractibility, doubt, boredom, and
laziness). If the trainee chooses develop-
ment and growth, then the alpha contin-
ues to increase and the dualistic state
wanes as the trainee learns the calmness
and the one-pointedness of mind which
leads toward liberation.

Liberation can mean freedom from the
automatic stress response. It can also mean
liberation from addiction, chronic pain,
eating disorders, high blood pressure,
stress and anxiety, psychoses and neu-
roses, learning disabilities, and age-related
limitations on cognitive and physical func-
tions. All of these benefits are really
byproducts of learned improvements in
central nervous system functioning. All of
the benefits shown by scientifically accept-
ed meditation studies are also likely to be
available through the Biocybernaut
Process; however they are likely to be
available faster and easier and for a much
greater range of people, who would never
try or persist long enough at meditation.

Alpha Feedback Training May
be a Closer Parallel to Zen

Than to Yoga

Any comparison of alpha feedback
training to meditation results must take
note of the differences between Zen and
Yoga meditation. Yoga meditation has long
been known to increase alpha activity
(Wenger & Bagchi, 1961; Anand, Chhina,
& Singh, 1961). The same is true of Zen
meditation (Kasamatsu & Hirai, 1966;
Hardt, Timmons, Yeager, & Kamiya, 1976).
Advanced meditators showed the patterns
of beginners and intermediate meditators
but also showed a third pattern, which
appeared in the deepest portion of their
meditations: the emergence of rhythmic
theta waves, unlike the theta of drowsi-
ness. These rhythmic theta waves alternat-
ed with slowed down alpha waves. It was
as though the slow alpha had slowed in
frequency sufficiently be considered theta
activity (which is 4-7 Hz), because the
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rhythmic theta waves had the morphology
of alpha waves: they occurred in spindles
of successive waves and waxed and waned
in amplitude just like the spindles or wave
packets of alpha waves.

ALPHA BLOCKING. One important insight
into differences between Zen and Yoga
meditation is what happens to the alpha
waves in the brain of the meditator when
you disturb the meditator. In a non medi-
tator with alpha present, a disturbance
causes the alpha to “block” or to disap-
pear. After a short while the alpha comes
back. If you make the same disturbance
(say a click sound) again and again, even-
tually the alpha of the non-meditator does
not block any more. It has habituated to
that particular disturbance.

Only advanced Zen medita-
tors showed theta activity. ..
and yet the seven-day
alpha feedback trainees
showed the same result.

There are substantial differences
between Zen and Yoga in the alpha block-
ing response to stimulation, which have
been known for a long time (Anand, et al.
1961, and Kasamatsu & Hirai 1966). These
EEG differences (no alpha blocking in
Yogic Samadhi, and continued blocking
without habituation in zazen) suggest
comparisons with differences in Zen and
Yoga philosophies. Yoga philosophy is
more likely to deny or devalue external
reality in favor of the “real” or superior
reality within. The external world has little
or no effect on the Yogi’s EEG. This is con-
sistent with the beliefs of Yogic philoso-
phy, in which the external world is held to
be mere illusion, or maya in Sanskrit.

Zen philosophy, on the other hand,
seeks to bridge the inner and outer worlds,
neither denying nor asserting the reality of
either the inner or outer worlds. Yoga
meditation is done eyes closed in most tra-
ditions, and the mind is fully absorbed
with inner events, to the exclusion of the
outer world of the senses. On the other
hand, Zen is typically done with the eyes
half open, downcast, with soft focus (ie.
blurred or defocused vision). This visual
strategy could help Zen bridge the gulf
between inner and outer worlds. These are
important clues in determining which of
these two meditation traditions is more
like alpha feedback training. The Yogic
absorption into inner experience would
tend to ignore stimuli from the world of
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the senses, including even feedback
sounds (and scores) which are used to sig-
nal or give feedback about presence of
alpha waves. On the other hand, the Zen
acceptance of sensory input (even distrac-
tions), and their integration into a steady
inner awareness, would seem more com-
patible with the sensory processing
requirements of the alpha feedback setting.
It would therefore seem more suitable to
compare the alpha feedback changes to
those seen in Zen mediation.

When taken together, the studies of
Kasamatsu and Hirai (1966) and Hardt, et
al. (1976), show four significant features of
Zen EEG changes:

[1] Control subjects show no alpha

increases,

[2] Beginner Zen subjects show
increased alpha amplitude mainly at
the back of the head (occipitals),

[3] Intermediate Zen subjects show
increased alpha amplitudes which
spread forward on the head, and
which slow in frequency,

[4] In the Zen studies, beginners showed
increases of alpha activity, primarily at
the back of the head. Intermediate
meditators showed the beginners
changes plus increases of slow alpha
and a forward spreading of alpha from
the alpha origin at the back of the
head. These rhythmic trains of theta
EEG, which are morphologically differ-
ent from the individual wicket shaped
theta waves seen in drowsiness. The
theta wave criterion is a stringent one
for alpha feedback to meet, since only
advanced Zen meditators with 21-40
years of meditation practice showed
these theta waves.

To obtain an alpha feedback group for
comparison with the Zen meditators, the
records of 17 alpha feedback subjects were
selected at random from my University
data base of EEG alpha feedback training.
Selection criteria included right handed-
ness and at least 7 days of alpha feedback
training. Both men and women were repre-
sented. All subjects were volunteers, who
did not have any prior meditative practice,
Zen, Yoga, or otherwise. Their group
results are shown in the following figure,
which shows all eight head sites and the
eight EEG filters employed at each site.

All 8 head sites (01, 02, C3, C4, T3, T4,
F3, F4) showed significant [p<.05] increases
of both broad band alpha and slow alpha.
In addition, there were significant increases
of both fast theta and slow theta at the two
Frontal sites (F3 & F4), and the levels of sig-
nificance of the theta increases were all
higher than p<.01, with the highest levels of
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significance (p<.0025) seen in the fast theta,
which is closer to the alpha frequencies.

It is quite remarkable that all 8 head
sites showed significant increases of both
broad band alpha and of slow alpha activi-
ty. Remarkable for two reasons:

(1) Only 4 of the 8 sites were feedback

sites (01, 02, C3, C4), so only half of the
head sites provided feedback signals to
the subjects, suggesting extensive gen-
eralization of the feedback increases of
alpha, and showing that the use of four
channel feedback was preventing the
development of localization-of-control
to those head sites near the feedback
sites. This is a predicted result of using
multiple simultaneous feedback sites
(Hardt, 1974, 1990).

(2) In Zen meditation it took 6-20 years of
practice to reach the stage of increases
in slow alpha and of the alpha spread-
ing forward toward the frontals. Zen
Beginners with 0-5 years of experience
did not show either the slowing or
anterior spreading alpha activity.

TweNTY YeArs oF MEDITATION IN SEVEN DAYS of
BRAINWAVE TRAINING?

Technology speeds things up, and EEG
feedback may accelerate the processes of
intense concentration, inner focus, and self
control seen in Zen meditation. One further
consideration: the subjects’ frontal theta
increases. Only those advanced Zen medita-
tors with 2140 years of experience showed
theta activity in their meditation records
(this theta alternated with their slowed
alpha activity), and yet the 7 day alpha feed-
back trainees showed this same result.

GETTING INTO THE ZONE. Future alpha
and theta feedback studies may well see
benefits in design, execution, interpreta-
tion, and application from greater under-
standing of Zen philosophy, Zen practice,
and the Zen progression of mind states
from Beginner’s mind, through kensho,
culminating in satori. There are many
practical applications of such skillful con-
trol of one’s mind. For example, Allman
(1992) has shown how peak performance
in sports is preceded by an increase in
alpha brain waves, especially in the left
hemisphere. Learning to extend one’s
moments of peak performance (what ath-
letes call staying in the “Zone”) through
properly designed programs of EEG feed-
back training is now a realistic goal of
alpha feedback training. Slightly more dif-
ficult, is the goal of learning how to enter
the “Zone” whenever peak performance is
required. Attainment of these goals
promises the rewards of peak performance
for sports, business, science, education, the
arts, and perhaps in every area of human
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endeavor where people are in search of
excellence and are striving for mastery.

Creativity Increases Linked To
Alpha Feedback Training

Creativity is an area of personal excel-
lence, mental giftedness, and mental mas-
tery, and it is of profound importance cul-
turally, figuring as a principle component
of international competitiveness and eco-
nomic success for countries and for indi-
viduals. The key question is whether learn-
ing alpha increases through feedback
training will increase creativity.

The creative process has four stages:
Application (learning the information and
problems in a field), Incubation (letting
acquired knowledge gel), Inspiration (flash
of insight, creative synthesis, Aha experi-
ence), and Elaboration (polishing and test-
ing). I believe that alpha feedback training
is most relevant to the Incubation and
Inspiration stages of the creative process.
Colin Martindale and his associates have
provided both good and bad writings on
alpha and creativity. The good is found in
enlightening background reports (1973,
1977, 1978, 1984), and the bad is found in
confusing and badly designed alpha feed-
back studies of creativity (1974, 1975).

CREATIVE VERSUS NON-CREATIVE ALPHA.
Martindale’s excellent background reports
show that highly creative people differ
remarkably from normal people in their
EEG alpha activity. When told to rest
(baselines), the minds of creative subjects
remained activated. At rest they actually
showed less alpha than non creative sub-
jects, who did relax and whose brains
deactivated, in resting conditions. On the
other hand, when given creative problems
to solve, creative subjects shifted their
brains into high alpha in order to solve the
problems quickly and creatively. Non-cre-
ative subjects made no such upward shifts
in alpha, and actually decreased their
alpha if they concentrated. Non-creative
subjects blocked alpha (meaning alpha
went away) on all types of cognitive tasks,
but creative subjects blocked only on tasks
not allowing for creativity, and actually
increased alpha during tasks calling for or
allowing creativity. Creative subjects
showed higher alpha during the
Inspiration phase of the creative process
than they did during the following
Elaboration phase. During creative perfor-
mance tasks, creative right handed sub-
jects showed increases of left hemisphere
alpha. Non-creative right handed subjects
did not show this shift to left hemisphere
alpha during these creative performance
tasks. Intriguingly, this increase of left

brain alpha is also reported prior to peak
performance in golfers putting, archers
and gunners shooting, and basketball play-
ers at free throw (Allman, 1992).

ALPHA AND CREATIVITY: A CONTROLLED
Stupy. Given these remarkable alpha dif-
ferences between creative and non-creative
people, it is natural to ask, “Does alpha EEG
feedback improve creative performance?”
To answer this question, I conducted a
study which used a control group in addi-
tion to Pre-and Post- feedback tests of cre-
ativity to see if creativity could be increased
through alpha feedback training. Both the
alpha feedback and the control groups
were also given Pre- and Post- tests of sub-
jective stress, and were also monitored Pre-
and Post- for stress responses using the
peripheral physiological modalities of EMG,
EDR, heart rate, skin temperature, and res-
piration rate. There were seven experimen-
tal subjects who were all scientists at the
Stanford Research Institute (SRI), who vol-
unteered for a pilot program of EEG alpha
feedback training. There were also six con-
trol subjects who were corporate profes-
sionals, also from Silicon Valley, approxi-
mately age matched, who volunteered for
biofeedback training. All subjects were vol-
unteers, who had two physiological stress
tests, one at the beginning of the week
[pre-training for the alpha group] and a
second one at the end of the week [post
training for the alpha group). Between their
two stress tests the control subjects simply
did their normal daily routines.

training, one of the scientists
experienced a breakthrough
insight on a difficult prob-
lem in his research.

There were some remarkable results. On
the first day of alpha training, during the
alpha enhancement feedback, one of the 7
SRI scientists experienced a breakthrough
insight on a difficult problem in his
research. In fact, he had been struggling
with this problem for several years. He was
so eager to apply his new insights to his
research immediately (Elaboration), that he
dropped out of training at the end of the first
day, leaving only 6 SRI experimental alpha
feedback subjects. He had gotten the benefit
he wanted in just one day of alpha feedback
training, even though he was thereafter lost
to the research study.

The first step of data analysis compared
experimental and control groups on their
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Pre-tests to see how well the two groups
were matched (significance is p<.05). The
two groups were very well matched on all
three types of Pre-tests (Creativity, Subjective
stress, the Signals of Stress Inventory [SOSI],
and Physiological stress measures).

The second step of data analysis com-
pared experimental and control groups on
the Post training-tests to detect possible
influences of alpha feedback training
through changes in creativity of ideas, ver-
bal fluency, subjective stress, and physio-
logical measures of stress.

CReEATIVITY RESULTS. Creativity scores
(Ideational Fluency) in the alpha feedback
group increased dramatically after 5 days
of alpha training. This increase was highly
significant (paired t=5.3057, df=5, p<.004).
The control group had no significant
changes up or down.

SUBJECTIVE STRESS RESULTS. Stress
scores on the SOSI decreased an average of
57.6% for the alpha feedback group in the
course of their alpha training. This alpha-
related stress reduction was very highly
significant (paired t=6.636, df=5, p<.001).
The control group, after just waiting for a
week, had an average 5% increase in SOSI
scores, which was not significant.

PHYSIOLOGICAL STRESS TEST RESULTS.
Electro-Dermal Response (EDR) was select-
ed for analysis, as it discriminated most
clearly. The alpha group and the control
group showed significantly different EDR
reactions after the intervening week. In
four different conditions the alpha group
showed declines in EDR stress responses,
while the control group showed increases.
These distinguishing conditions were:
Emotional stress (t=2.8037, df=10, p<.02),
Auditory Startle stress (t=2.4024, df=10,
p<.05), and both of the rest conditions in
the stress test, First Rest condition
(t=3.0578, df=10, p<.02), and Final Rest
condition (t=2.8603, df=10, p<.02).

This study, by itself, suggests that there
are at least two different categories of ben-
eficial results from feedback training to
increase EEG alpha: increased creativity
and reduced anxiety.

ConcLusions. How do we interpret these
remarkable findings? The highly significant
increase in creativity of ideas (Ideational
Fluency) in the alpha feedback group sug-
gests that it may be possible for a wide range
of people to become more creative.

If supported by further studies, this
finding could have exciting implications
for the conduct of daily life, and the devel-
opment of human culture. The U.S.
Congress has designated the 1990s as “The
Decade of the Brain”, recognizing that the
brain, and the development of the mind,
have become the new frontier of human
exploration. Some societies, like Germany
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and Japan, are quick to adopt new process-
es that promise better performance and
greater perfection. They will certainly rec-
ognize the potential of this EEG feedback
process to improve their most valuable
resource, the minds of their people. Other
societies may suffer competitive disadvan-
tages and economic decline to the degree
that they lack the resources and the vision
to make this technology and process
broadly available to their citizens.

We now have the opportunity and the
responsibility to integrate four significant
recent discoveries regarding EEG training,
These four findings will figure significantly
in our future success at all levels ranging
from our individual success to our national
and cultural success and our success as a
species confronting problems of global
change, which require responses which are
rapid, creative, and wise. They are:

1. Hardt & Kamiya's (1978) alpha feed-

2. Allman’s (1992) report that certain
patterns of increased alpha (and some-
times theta) precede, and appear to
enable, moments of peak performance.

3. Hardt's recent (1993) findings that 7
consecutive days of alpha feedback
can produce patterns of EEG changes
seen in the most advanced Zen medi-
tators (both alpha and theta changes).

4. Hardt & Gale’s (1993) report that cre-
ativity can be increased in scientists
through alpha feedback training.

Societies that rapidly adopt such tech-
niques for their people, will clearly have
great advantages over those that do not.
But brain wave feedback process also has
larger transpersonal benefits, and the
growth and development of consciousness
will immeasurably enrich both the individ-
ual and society at large. The evolution of
our species has become the evolution of
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in size from the family to the nation states
and the global community of humanity.
The technology of brain wave feedback has
the potential to become the nervous sys-
tem of a Global Brain, in which each of us
are akin to the neurons of our own brains.
We are on an evolutionary journey, a
quest for higher orders of functionality and
a greater degree of oneness with other
beings and with our planetary ecosystem,
and with the whole of the manifested and
unmanifested universe. Brain wave feed-
back technology accelerates our journey
and empowers our quest to understand
and exemplify this Oneness. Al®

James Hardt, Ph.D.
Biocybernaut Institute
1052 Rhode Island St.
San Francisco, CA 94106
(415) 824-0688

our consciousness, as individuals and as
cooperative groups of individuals ranging

back report that learned increases in
alpha will reduce stress and anxiety.

Cumulative EEG
Change Scores
(Feedback—
baseline), in
microvolts,

F4 summed across
7 days of alphc
feedback, repr
senting the ave
age trainee’s
EEG changes as
a function of frn
quency and
head site. Only
stofistically sig-
nificant change
are shown
(p<.05).

Microvo ts summed over

Broad Band

Broad Band
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Alpha-Theta

by Jonathan D. Cowan, Ph.D.

Brainwave
Biofeedback

The Many Possible Theoretical Reasons for Its Success

Assract

A new neurotherapy, employing alpha-theta brainwave
biofeedback preceded by imagery of desired personal
changes, has been reported to produce profound personality
and mood changes in substance abusers and other patients.
This has raised questions about the theoretical
mechanism(s) underlying the clinical improvements: Why
should the new therapy be beneficial? What is the relation-
ship of these brain rhythms to substance abuse? This paper
includes an annotated list of a number of possible theoreti-
cal reasons for these clinical gains, as well as a discussion of
recent experimental evidence linking these brain rhythms to
alcohol and other drug abuse.

The rediscovery of brainwave biofeedback, particularly in its
new application as alpha-theta training, has left many practitioners
and researchers puzzled about its reputed power. Just a few years
ago, the training of the EEG was restricted to a few diehards who
knew its potential. The recent explosion of interest in this field,
spearheaded by the work of Drs. Eugene Peniston and Paul
Kulkosky (1989, 1990, 1991), has produced a rapidly expanding
group of practitioners claiming remarkable results in treating a
number of disorders: chemical dependence, post-traumatic stress
disorder, depression, anxiety, multiple personality, panic, and eat-
ing disorders, to name a few. In a recent article in the Association
for Applied Psychophysiology and Biofeedback’s newsmagazine,
Biofeedback, Dr. ]. Peter Rosenfeld (1992) raised the question of “the
conceptual foundation of brainwave training effects”, as well as
other issues. To restate his questions more clearly:

1. Why should alpha-theta brainwave biofeedback have a positive

effect on alcoholism and other forms of substance abuse?

2. What is the relationship of the alpha and theta rhythms to sub-

stance abuse?

Although I can see the remarkable success of this therapy in my
own clinical work, from a scientific perspective, 1 can also under-
stand why Dr. Rosenfeld and others are justifiably puzzled. I am also
keenly aware that others postpone thinking about these issues at all,
waiting for a larger number of controlled outcome studies. Although

it is clear that additional clinical trials are very necessary, further con-
sideration of Dr. Rosenfeld’s questions will add to our understanding
and thereby refine these studies. I have been thinking about these
questions since I first read Peniston and Kulkosky’s paper in May,
1989, and visited Dr. Peniston that September. Since then, I have had
a number of illuminating discussions about this with many others in
the field, including Dr. Lester Fehmi, Dr. Joe Kamiya, Dr. Scott
Lukas, and Dr. Peniston.

The ideas and references that they suggested have helped me to
understand that there are a large number of possible reasons for the
success of this therapy. While it is clearly too early to decide about
the relative importance of these reasons, I feel that it is important to
put forward an annotated list of possible explanations, in the hope
that it will stimulate dialogue, research, and improved therapeutic
approaches. I would certainly welcome comments and discussion
from others.

PROGRAMMING THE UNCONSCIOUSNESS. This new neurotherapy—
known as either alpha-theta training, Imagery and Attention
Control Training, or (perhaps too vaguely) as neurofeedback, EEG
or brainwave biofeedback—actually goes back quite a long time.
The use of imagery and biofeedback involving both the alpha and
theta states was first explored in the late 1960s by Dr. Elmer Green
and his colleagues at the Menninger Foundation, who termed it
“programming the unconscious” (Green & Green, 1986).
Conversations with Dr. Green revealed that he had modified an
approach to changing life patterns that he h