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My paper will consist of four parts. First some very general 
impressions to create a context for some speculations on the 
future of music. Second a brief personal history to illustrate 
my concerns for this context and my relationship to this context. 
Third some analysis and theory concerning my software for people. 
And fourth some illustrations consisting of exercises we can do 
together for experiential understanding of this theory. 

I 

It is my first time to be in Mexico City. I am very impressed 
with its multiplicity and grandeur. There is much here to enjoy: 
There is much to wonder and marvel about. But, like all big 
cities of the world, where so many millions of people are gathered 
together, one, finds different cultural groups in varying states 
of co-existence. The people of any one cultural group may find 
themselves living in parallel, overlapping, blending peacefully or 
colliding violently with the people of other cultural groups. The 
results of such co-existence are. reflected in multitudinous dif­
ferent ways. I will only give a very few examples of such results 
in order to develop a point: Human values may ·clash, conflicting 
needs arise, new values appear, what is valued by one group may 
oppress some other group, social orders appear and disappear, 
new structures may be imposed, or replace old ones, artificial 
environments, replace natural environments, natural forces inter­
fere with artificial environments, people may be displaced, people 
maybe reassimilated into new groupings, and so on. Such social 
problems, of course, are not new for the world. The point I wish 
to make, is that, what is new, is the accelleration in the rate 
of change made possible by~chnological innovation. There are 
two universal and archetypical responses to change. These two 
complementary responses, or reactions, which are both necessary 
to survival, are adherence to tradition (old ways~s opposed to 
flexible adaptation (new ways). These two complementary arche­
typical responses can enhance and promote each other. The seeds 
of old ways and the seeds of new ways can be found in old ways. 
That is why the listener, performer, or composer of the new music 
must have some relation to traditional music. In times of change 
and innovation, there is a tendency toward extremes in the expres­
sion of these archtypes. Some people cling harder to the old ways, 
some cling harder to new ways, both for better or worse, each, 
refusing to compromise . 

The inappropriate over-emphasis of either archetype can lead to 
destruction. For instance, a society which admits no new ways 
maybe subject to decay, or a society which has no tradition may be 
subject to continual upsets and lack of stability. The archetypes 
of the old and the new must work in collaboration for the best 
interests of the world, for groups of people, and the individual. 
I believe that the rapid rate of change now possible is unprece­
dented in the history of the world and will affect the immediate 
future enormously and more specifically the future of music. 
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There has never before been a time with so many musicians, so 
much music, and so much access to the music. 

II 

Now I will speak of my own personal history, my relationship to 
this context and my concerns. As I have grown in life to my 46th 
year, I have witnessed and participated for better, or worse, in 
this atmosphere of accellerating change brought on by technology. 
It has greatly affected my life and work. When I first began my 
composing at age 19, the world moved at a much slower pace. There 
was not so much access to information as there is today. The 
media and greater mobility, obviously accomodate access to more 
and more information, but not necessarily more wisdom. At age 19, 
I had not the slightest notion of the existence of so many dif­
ferent manifestations of the phenomena one recognizes as music. 
I was raised on Western European Classical and Romantic Music, 
especially piano and orchestral literature, accordion transcrip­
tions of the Classics and Romantics, Popular Music, JazzJ Dixie­
land and Country Western. I only vaguely understood that there 
was other music. Mozarts' Turkish Rondo and Listzs' Hungarian 
Rhapsodies were only faint clues. I was always interested in 
whatever I heard. All of music speaks to me as music, no matter 
how diverse, no matter what its function might be, no matter how 
apparently simple, or complex, no matter how it affects me 
emotionally, or intellectually, and no matter what its origin 
whether human, animal, artificial, or extra-terrestial. No matter 
how much I might like or dislike something I hear, I cannot deny 
that it is music. Above all I believe passionately that I must 
respect each music in terms of its own context. For me this is 
one of the first steps in learning to understand and to interact 
appropriately with any music alien to my own culture. If nothing 
else, music in any of its multitudinous manifestations, is a sign 
of life. Sound is intelligence. Today, I can easily tour much of 
the worlds' music-through my own record collection in the comfort 
of my living room. I can listen to, and be at home with a 
Balinese Gamelan, or Ituri Forest music, the Persian Santur, or a 
Navajo Healing Chant, a Brazilian Street Band, or a Japanese Gagaku 
orchestra, Western European Symphonic Music or computer generated 
music, Whale Song, Wolf Song, a Gibbon sunrise ritual chant or 
what have you? Fortunately, I can be comfortable at home, but 
unfortunately the recordings often divorce the music from its own 
context. I am left to struggle for context, unless with effort and 
money, I can go to the source in order to experience it first hand. 
I do this when I can. The availability of such recordings, from 
more and more remote areas, is also rapidly increasing. I am still 
always interested in music new to me. But its availability is 
rapidly overtaking my possibility to actually experience all of it. 
At some point I will probably be forced to be bounded rather than 
open. To reverse Vareses' famous viewpoint, that is, I will have 
to narrow down my interests. Hevertheless, there may be a way to 
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reconcile all of this multiplicity of manifestations we know as 
music and life. I believe that humanity has been. forced to the 
edge of a new frontier by the accellerating rate of change insti­
gated by technology. This frontier is the exploration of con­
sciousness: all forms of consciousness and expecially human 
consciousness. A commonality might be found in the sensory and 
attention processes which enable humans to perceive, organize, 
interpret and interact with the intelligence that is music. It 
is no longer sufficient to dwell only on the music, the perceiver 
must be included. The analysis, understanding and possible 
expansion of such sensory and attention processes, as distinguished 
from the content or results, with, and without the aid of technology, 
will greatly influence the future of music. I believe, that through 
the exploration of (human) conciousness, we will reach a new under­
standing of what music can be, and how we can, and do interact with 
it. I will return to this speculation in part IV. 

My own music has passed through several stages in the 25 years that 
I have been composing - these stages, which have sometimes over­
lapped, or b~ended, before ending, have been Traditional, Improvi­
sational, Electronic, Theatrical and the present is Meditational, 
now moving into what I call software for people. My materials 
have come from four major sources: 

1. All the music I have ever heard. 

2. All the sounds of the natural world I have ever heard 
including my own inner biological sounds. 

3. All the sounds of the technological world I have ever heard. 

4. All the sounds from my imagination. 

My music is the result of the processing of these materia1s by my 
own attention and perceptual organization in interaction with 
traditional ways, or models, as well as new ways made possible by 
technology. 

My childhoodin a rural area of Texas, sensitized me to sounds of 
the elements and animal life. There was wind and rain, cows, 
chickens and wild life. I loved to hear them. There were only 
occasional motor noises, not the constant drone that we experience 
in the cities today. We owned a radio which we sometimes listened 
to at night. I loved the static and tuning whistles to be found in 
between the stations. My mother and grandmother taught piano 
lessons. So musical sounds were also part of my early life. I 
learned to play the accordion and later the French Horn. In the 
1940's my musical world began to expand with the advent of the LP 
record. I would spend hours listening to the same record at some 
juke box in a cafe. Soon we owned a record player. I would write 
down music from records to play on my accordion. My mother bought 
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a wire recorder in 1948. I learned faster from the feedback of 
recordings of my own playing. In the 1950's my mobility began. 
I moved to San Francisco. My musical world expanded more. I came 
into contact with new music, and musici·ans who played it. And 
for the first time I found composers in ~y peer group who were as 
serious as I was. (Loren Rush, Terry Riley, Morton Subotnick, 
Ramon Sender, La Mont Young and Stuart Dempster to mention a few. 
We became involved in individual and group improvisation through 
the encouragement of Robert Erickson who taught many of us. My 
first experiences with group improvisation were with Rush and Riley. 
We simply sat down and played together without prior discussion, 
recorded, and listened to the results. At first, we were amazed 
at the spontaneous organization in the music. We learned from the 
recorded feedback how to listen as we played. Our discussions 
always took place after listening to the playback. The discussion 
and feedback taught us how to redirect our attention from concern 
for how, or what we were playing individually, to how what we 
played affected the group sound. We soon took organization for 
granted, but worked continually for effective balances within the 
group. We all felt that our hearing was expanded by the simple 
process of: 1) throwing oneself into spontaneous music making, 
2)· getting immediate feedback in the form of recording and 3) 
discussion of the process and results. 

By the end of the 1950's, I was also working with electronic means 
and the whole field of time and sound became my material, as 
John Cage predicted for composers in his Credo of 1937. 

A most important discovery and a major influence on my work occurred 
about 1958. This discovery came with the aid of technology. I 
simply put a microphone in my window and recorded the sound envi­
ronment until the tape ran off the reel. When I replayed the tape, 
I realized that although I had been listening carefully while I 
recorded I had not heard all the sounds that were on the tape. I 
discovered for the first time, how selectively I listened, and that 
the microphone discriminated much differently than I did. From 
that:moment, I determined that I must expand my awareness of the 
entire sound field. I gave myself the seemingly impossible task of 
listening to everything all the time. Through this exercise, I 
began to hear the sound environment as a grand composition. The 
rhythms and relationships that occurred began to enter my work 
consciously. To this day, I continue to remind myself of the task 
of listening to everything all the time when I find that I have not 
been doing it, because in not doing it, I am causing gaps in the 
grand composition. (I have to mention here that I have the pain­
ful realization that the artificial environment and its wastes are 
snuffing out what must be a world symphony of natural sounds if one 
listens to it that way.) 

With my newly developing perceptual skills, I found that I began to 
hear tones as composites; that is, I heard the overtone structure 
and partials at will instead of always resolving the tones to single 
pitches. Since I was a French Horn player, I began tuning con­
siously to the overtones as I changed from pitch to pitch. This 
exercise deepened my continuing interest in sound quality and the 
delightful ambiguity between pitch and sound. ~1y electronic music 
reflected these interests. The time scales from the rhythms of the 
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environment influenced the organization of the sounds. The 
textures fluctuated between discrete pitches, and narrow to wide 
band sounds. The attempt to listen to everything all the time 
(at times very painful) taught me that it was possible to give 
equal attention to all that entered the sound field. This kind 
of attention is diffuse, open and non-judgemental as compared to 
focused selective attention which is narrow, clear, and discri­
minatory but limited in capacity. I discovered it was possible 
to utilize both modes of attention simultaneously - to remain 
aware of all that could be heard while focussing in on specific 
sounds. I had a very good opportunity to exercise these attention 
processes when I arrived in Mexico City. Julio Estrada kindly 
took us to hear the Mariachis in Garibaldi Plaza. This crowded 
plaza is the gathering place for perhaps a hundred differnt 
Mariachi bands. They all play, not together but contemporaneously. 
With so many groups playing simultaneously, one has marvelous 
choices in how to listen: it is possible to enjoy the unity of the 
sound field created by the Mariachi style, by employing diffuse 
attention, and also to focus in on a particular group while wan­
dering around. I suddenly found myself wishing to float above it 
all and to be able to focus in any direction without having to 
move. I needed a long distance ear. Perhaps, . this is the solution 
to my dilemna of wanting to hear so much of the worlds music. If 
I could get into outer space and hear it all simultaneously, 
diffusely and focus in on the most attractive, my life might be 
long enough. 

In the mid 1960's my interests again widened. I wanted to include 
visual, kinetic and dramatic elements in my music. I began to 
feel continuities in sonic, visual and kinetic music. These 
elements then began to be interchangeable for me. A sonic rhythm 
could be continued or played against a visual or kinetic rhythm. 
My works became theater pieces. My perceptions of the visual 
environment became as interesting to me as the sound field. My 
grand composition became a grand theater piece. I charged myself 
to be aware of everything all the time. Sound-sight, movement, 
all, that the range of the sensory system can tune to. I became 
my own Zen Master without belonging to the tradition. By the end 
of the 1960's, I had moved into my work of the last ten years which 
I call Sonic Meditations. I became more and more interested in 
listening to sounds rather than in manipulating sounds. I discovered 
that interesting changes occurred in long sounds if they were pre­
sent long enough. Not only that, I could feel _my physiology 
responding in ways that I liked. I began to be calmer in the midst 
of the terrible effects of violence in the world. I somehow 
realized that I was crossing into new territory. I started to 
work with breath rhythms and long tones. It occurred to me that 
this was meditation. At the same time, I began to connect with some 
of the new research on human consciousness such as the work of 
Robert Orstein in the Psychology of consciousness and Alyce and 
Elmer Green in Biofeedback and creativity. In 1972, I led a 
research project at the Center for Music Experiment at the University 



-6-

of California, San Diego where I teach. I worked for nine weeks, 
two hours a day with 20 people doing relaxation, meditation 
exercises and experimenting with my own Sonic Meditations. I 
was encouraged by the results. (On Sonic Meditation and Meditation 
Project: A Report are available from the Archives, at the Center 
for Music Experiment) If I could not change the world I could at 
least change myself through this work. By this time, I felt some­
what alienated from the musical community. I was no longer inter­
ested in making the electronic music and theater pieces I had 
become known for. The simplicity of my new approaches appeared 
to be opposed to the performance practices my friends knew and 
loved. I completely abandoned notation for oral tradition. I 
went under ground and worked alone. In 1974, I began to let the 
work out. I started in Berlin during the Metamusik Festival. I 
led a ten-day seminar in Sonic Meditations and performed a program 
of my works. By this time there seemed to be a new climate for the 
acceptance of my work. I received some commissions and began to 
compose with my mediatations each of which emphasized different 
processes, to make my compositions. I began to meet with less and 
less resistance from performers and audiences. My meditations had 
allowed me to work with a wide range of people including non­
musicians. In 1976, I received a commission for Willowbrook 
Generations and Reflections* from the Willowbrook High School Band 
in Northern Illinois. I wanted this piece to encompass my current 
interests and to expose their own attention processes to the players 
in order to challenge them. 

;'.-Smith Publications, 2617 Gwyndale, Baltimore, Maryland 21207 

III 

I now· want to analyze a par.t of 1villowbrook Generations and 
Reflections for you, which brings me to part III of my paper. But 
first a little theory. You have heard about my personal experience 
with diffuse and focused attention. From my research in human 
consciousness, meditation and martial arts I want to show the two 
major modes of human information processing as Attention Archetypes. 
These two modes are sequential, or linear processing, which involves 
focal attention, and parallel, or non-linear processing, which 
involves global, or diffuse, attention. These attention archetypes 
are complimentary processes. Both modes are necessary for survival 
and for success in our activities. These two attention modes inter­
act with all the information which comes from the sensory systems, 
memory, and imagination. 
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This symbol represents the attention archetypes: 

/~ 

~ ·~ Focal Attention 

~1 
Global Attention 

Following is the organization of attention: using the three sensory 
systems most important to my work . 

~internal 
Focal ~ 

Auditory attention .~ . external 

~Globa~ internal 
- ""'---external 

Visual 

Somatic 

.. .----internal 
F o c a 1----...___ 

attention~ external 

~Global~internal 
external 

internal 
Focal ~ 

. ~ --<---external 
attentlon~ · 1 "'- lnterna 

Global---< t 1 ex erna 
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Attention can be attracted by stimuli or directed to stimuli. This 
direction,or attraction, may be caused by internal stimuli from 
memory, or imagination, or stimuli from the external environment. 
There are many possible combinations with this map of attention: 
one's auditory attention might be turned inward in the focal mode 
with the global attention taking in external stimuli. Simultane­
ously visual attention might be global, or focal, internal, or 
external. Focal attention is of limited capacity, as all of us 
who try too many things all at once readily find out. Global atten­
tion is of unlimited capacity and can be of great help in relieving 
the focal mode. 

Now, before we try some exercises to pick up some feelings for these 
attention states, I will analyze some processes in Willowbrook Gen­
erations and Reflections which you heard on Monday night. The brass 
group is called the generating group. The six players faced each 
other in pairs of like instruments. There was a conductor for each 
group. The reflecting group surrounded the players at a distance 
and a third conductor worked with them. The program, or software 
for the generating group, was as follows: on cue from the conductor 
play a very short tone. The player's partner then tries to react 
with the exact same pitch as fast as possible. Both players must 
be open to each other, as well as the conductor, in order to accom­
plish this task. Either player might receive a visual cue, from the 
respective conductor, or an auditory cue, from the respective part­
ner. The ideal attention state for the player is global, which 
would be characterized as readiness to move, or respond, without 
being committed to a particular response until the cue comes. wnen 
a visual or auditory cue comes, the stimulus takes two neural path­
ways. One impulse goes to the brain, the other goes to the motor 
center. The shorter path is the motor center. The player can react, 
because of pre-programming, before the brain is aware of the reaction 
and identifies the reaction with focal attention. If either player 
is distracted by internal auditory attention before either of the 
possibte cues come, his reaction time will probably be delayed at 
least 50% of the time. If he is holding a pitch in mind (focal 
internal), it will delay his response if his partner receives a cue 
and plays a different pitch. He must then drop the mental pitch 
and pick up the partner's pitch. If instead he receives a cue from 
the conductor he could immediately play the pitch he has in mind. 
But since reaction time is most important, such focal mode attention 
is inappropriate prior to the cue. So the best state for the player 
is to have nothing in mind. The player reacts from his global atten­
tion mode and uses focal attention to identify that the response was 
correct. In this case the players can achieve the effect of rever­
beration in milliseconds if the pitch response is accurate. If the 
pitch is not accurate, the player has at least fulfilled the require­
ment to respond as fast as possible. Although the given task appears 
to be very simple, to actually maintain the appropriate attention 
states requires a lot of training. I consider Willowbrook to be a 
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kind of training piece. Although I want the players to be accurate, 
the mistakes that are made through lapses in attention are not 
necessarily unmusical. Any pitch from the generating group may be 
picked up and prolonged by the reflecting group. So my program 
allows for failures in the system to have a positive function. 
Since an exhaustive analysis of Willowbrook would take too much 
time here, I want to move on to Part IV of my paper. 

IV 

The exercises I want to invite you to try are intended to help you 
experience directly some of the theory I have been talking about. 
First I want to lead a relaxation and breathing exercise to serve 
as a bridge between all of this talk and the meditation exercises. 

First be sure you are comfortable and your posture adjusted. 

The breathing exercise will be as follows: 

Inhale hold exhale on cue 4 times, quickly. 

Then inhale hold exhale to a count of 4 for inhale, 4 for hold, and 
20 for · exhale. Exhale slowly through pursed lips in order to create 
back pressure on the lungs. This will give you feedback on how much 
air you are getting out. 

First the short breaths on cue: 

Next to the count: 

Inhale 2, 3, 4 Hold 2, 3, 4 Exhale 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20. 

Now continue 2 more times on your own count. 

***************** 
Allow 15 seconds between each question. 

Can you imagine the distance between your eyes?;'( 
Can you imagine the space inside your nose? 
Can you imagine the distance between your ears? 
Can you imagine the space inside your throat? 
Can you imagine the distance from your eyes to the tip of your chin? 
Can you imagine the space inside your lungs as you inhale and exhale? 
Can you ~mag~ne the distance between your shoulders? 
Can you ~mag~ne that the region between your shoulder blades and 

chin is filled with space? 
Can you imagine that the region between your ribs is filled with 

space? 
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Can you imagine that your stomach is filled with space? 
Can you imagine the distance from the top of your head to the bot-

tom of your feet? 
Can you imagine that your whole body is filled with space? 
Can you imagine the space surrounding your whole body? 
Can you imagine that the boundaries of your body are dissolving? 
Can you imagine that the space inside and ouside your body is the 

same? 
Can you imagine giving equal attention to all that you sense in 

this unified space? 

*These questions are adapted from Open Focus Training by Lester G. 
Fehni. 

Now continue to allow yourself to listen to all that can be heard 
in the external environment and within your own internal environ­
ment, including real and imaginary internal sounds. In a fe~v min­
utes, on cue, without committing yourself before the cue, lock on 
to a sound you are hearing and sing it immediately. The most 
important thing is to react as instantaneously as possible. The 
cue will be a loud hand clap. Let the sound you sing last only 
for one breath. 

The above exercise demonstrates, dramatically, the shift from global 
to focal attention. In order to respond correctly one must remain 
open, expansively, in order to hear receptively. Any prior commit­
ment to a sound before the cue will narrow one's focus. The cue 
serves to focus one's attention instantaneously with a subsequent 
reopening of focus as one becomes aware of the group sound being 
made. 

Good attentional flexibility is essential for participation in 
music no matter what one's role is. Along with the traditional 
focus on what to listen for in music, listeners could be trained to 
greater awareness, with exercises which expose their processes, and 
also teach them how to listen. Performers and composers of course 
could also benefit in similar ways, thus greatly affecting the 
future of music. 
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My paper will consist of four parts. First some very general 
impressions to create a context for some speculations on the 
future of music. Second a brief personal history to illustrate 
my concerns for this context and my relationship to this context. 
Third some analysis and theory concerning my software for people. 
And fourth some illustrations consisting of exercises we can do 
together for experiential understanding of this theory. 

I 

It is my first time to be in Mexico City. I am very impressed 
with its multiplicity and grandeur. There is much here to enjoy! 
There is much to wonder and marvel about. But, like all big 
cities of the world, where so many millions of people are gathered 
together, one finds different cultural groups in varying states 
of co-existence. The people of any one cultural group may find 
themselves living in parallel, overlapping, blending peacefully or 
colliding violently with the people of other cultural groups. The 
results of such co-existence are reflected in multitudinous dif­
ferent ways. I will only give a very few examples of such results 
in order to develop a. point: Human values may clash, conflicting 
needs arise, new values appear, what is valued by one group may 
oppress some other group, social orders appear and disappear, 
new structures may be imposed,~ or replace old ones, artificial 
environments ~replace natural environments, natural forces inter­
feSC with artificial environments, people may be displaced, people 
ma~~e reassimilated into new groupings, and so on. Such social 
problems, of course, are not new for the woFld. The point I wish 
to make is that · what is new, is the accel eration in the rate 
of change made possible by~chnological i nnovation. There are 
two universal and archetypical responses to change . These two 
complementary responses, or reactions, which are both necessary 
to survival, are adherence to tradition (old ways~s opposed to 
flexible adaptation (new ways). These two complementary arche­
typical responses can enhance and promote each other . The seeds 
of old ways and the seeds of new ways can be found in old ways. 
That is why the listener, performer, or composer of the new music 
must have some relation to traditional music. In times of change 
and innovation, there is a tendency toward extremes in the expres­
sion of these archtypes. Some people cling harder to the old ways, 
some cling harder to new ways, both for better or worse, each, 
refusing to compromise . 

The inappropriate over-emphasis of either archetype can lead to 
destruction . For instance, a society which admits no new ways 
ma~e subject to decay, or a society which has no tradition may be 
subject to continual upsets and lack of stability. The archetypes 
of the old and the new must work in collaboration for the best 
interests of the world, for groups of people , ancif, tb e individual. 
I believe that the rapid rate of change now possible is unprece­
dented in the history of the world and will affect the immediate 
future enormously-and more specifically the future of music. -
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There has never before been a time with so many musicians, so 
much music, and so much access to the music. 

II 

Now I will speak of my own personal history, my relationship to 
this context and my concerns. As I have grown in life to my 46th 
year, I have witnessed apd participated for better, or worse, in 
this atmosphere of accel erating change brought on by technology. 
It has greatly affected my life and work. When I first began my 
composing at age 19, the world moved at a much slower pace. There 
was not so much access to information as there is today. The 
media and greater mobility ;- obviously accomodate access to more 
and more information, but not necessarily more wisdom. At age 19 , 
I had not the slightest notion of the existence of so many dif­
ferent manifestations of the phenomena one recognizes as music. 
I was raised on Western European Classical and Romantic Music, 
especially piano and orchestral literature, accordion transcrip­
tions of the Classics and Romantics, Popular Music, Jazz l Dixie­
land and Country Western. I only vaguely understood that there 
was other music. Mozarts' Turkish Rondo and Li~ zs' Hungarian 
Rhapsodies were only faint clues. I was always interested in 
whatever I heard. All of music speaks to me as music, no matter 
how diverse, no matter what its function might be, no matter how 
apparently simple, or complex, no matter how it affects me 
emotionally, or intellectually, and no matter what ·ts origin~ 
whether human, animal, artificial, or extra-terrestial. No matter 
how much I might like or dislike something I hear, I cannot deny 
that it is music. Above all I believe passionately that I must 
respect each music in terms of its own context . . For me this is 
one of the first steps in learning to understand and to interact 
appropriately with any music alien to my .own culture. If nothing 
else, music in any of its multitudinous manifestations, is a sign 
of life. Sound is intelligence~. Today, I can easily tour much of 
the worlds i music-through my own record collection in the comfort 
of my living room. I can listen to, and be at home with a 
Balinese Gamelan :t,... or Ituri Forest music, the Persian Santur or a 
Navajo Healing Chant, a Brazilian Street Band,~or a Japanese Gagaku 
orchestra, Western European Symphonic Music or computer generated 
music, Whale Song, Wolf Song, a Gibbon sunrise ritual chanti or 
what have you? Fortunately, I can be comfortable at home, but 
unfortunately the recordings often divorce the music from its own 
context. I am left to struggle for context, unless with effort and 
money ~YI can go to the source in order to experience it first hand. 
I do this when I can. The availability of such recordings, from 
more and more remote areas, is also rapidly increasing. I am still 
always interested in music new to me. But its availability is 
rapidly overtaking my possibility to actually experience all of it. 
At some point I will pr~~b~ be forced to be bounded rather than 
open. To reverse Vares s'tAamous viewpoint, that is, I will have 
to narrow down my inter s. Hevertheless , there may be a way to 
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reconcile all of this multiplicity of manifestations we know as 
music and life. I believe that humiiity has been forced to the 
edge of a new frontier by the acce erating rate of change insti­
gated by technology. This frontie Ls the exploration of con­
sciousness: all forms of consciousness and expecially human 
consciousness. A commonality might be found in the sensory and 
attention processes which enable humans to perceive, organize, 
interpret ) and interact with the intelligence that is music. It 
is no longer sufficient to dwell only on the music ~ the perceiver 
must be included. The analysis, understanding and possible 
expansion of such sensory and atteption processes, as distinguished 
from the content or results, with f- and without the aid of technology, 
will greatly influence the future of music. I believe, that through 
the exploration of (human) conciousness, we will reach a new under­
standing of what music can be, and how we can , and do~ interact with 
it. I will return to this speculation in part IV. 1 

My own music has passed __ ~ough several stages in the 25 years that 
I have been composingo/ifnese stages, which have sometimes over­
lapped, or blended, befo'i' e ending, have b.een Traditional, Improvi­
sational, Electronic, TheatricalJ and ~ presen~ · Meditational, 
now moving into what I call software for people. My materials 
have come from four major sources : 

1. All the music I have ever heard. 

2. All the sounds of the natural world I have ever heard 
including my own inner biological sounds. 

3. All the sounds of the technological world I have ever heard. 

4. All the sounds from my imagination. 

My music is the result of the processing of these materials by my 
own attention and perceptual organization in interaction with 
traditional ways, or models, as well asJ new \vays made possible by 
technology. · 

My childhoodk n a rural area of Texas sensitized me to sounds of 
the elements and animal life. There ·~ wind and rain , cows , 
chickens and wild life. I loved to hear them . There were only 
occasional motor noises, not the constant drone that we experience 
in the cities today. We owned a radio which we sometimes listened 
to at night. I loved the static and tuning whistles to be found in 
between the stations. My mother and grandmother taught piano 
lessons. So musical sounds were also part of my early life. I 
learned to play the accordion and later the French Horn. In the 
1940's my musical world began to expand with the advent of the LP 
record . I would spend hours listening to the same record at some 
juke box in a cafe. Soon we owned a record player. I would write 
down music from records to play on my accordion . My mother bought 
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a wire recorder in 1948. I learned faster from the feedback of 
recordings of my own playing. In the 1950's my mobility began. 
I moved to San Francisco . My musical world expanded more. I came 
into contact with new music, and musicians who played it. And 
for the first time I found composers in my peer group who were as 
serious as I was. (Loren Rush, Terry Riley, Morton Subotnick, 
Ramon Sender, La Mont Young and Stuart Dempster to mention a few ) 
We became involved in individual and group improvisation through 
the encouragement of Robert Erickson who taught many of us. My 
first experiences with group improvisation were with Rush and Riley. 
We simply sat down and played together without prior discussion, 
recorded, and listened to the results. At first, we were amazed 
at the spontaneous organization in the music. We learned from the 
recorded feedback how to listen as we played. Our discussions 
always took place after listening to the playback. The discussion 
and feedback taught us how to redirect our attention from concern 
for how, or what we were playing individually, to how what we 
played affected~he group sound. We soon took organization for 
granted, but worked continually for effective balances within the 
group. We all felt that our hearing was expanded by the simple 
process of: 1) throwing oneself into spontaneous music making, 
2) getting immediate feedback in the form of recordin~and 3) 
discussion of the process and results. 

By the end of the 1950's, I was also working with electronic means
1 

) and the whole field of time and sound became my material, as / 
John Cage predicted for composers in his Credo of 1937. 

~A most important discovery and a major influence on my work occurred 
about 1958. This discovery came with the aid of technology. I 
simply put a microphone in my window and recorded the sound envi­
ronment until the tape ran off the reel. When I replayed the tape, 
I realized that although I had been listening carefully while I 
recorded I had not heard all t»~ sounds that were on the tape. I r discovered for the first time ~how selectively I listened, and that 
three microphone discriminated much differently than I did. From 

~ th oment, I determined that I must expand my awareness of the 
en re sound field. I gave myself the seemingly impossible task of 

~ listening to everything all the time. Through this exercise~ 
began to hear the sound environment as a grand composition. The 
rhythms and relationships that occurred began to enter my work 

/ consciously. To this day / I continue to remind myself of the task 
of listening to everything all the time when I find that I have not 
been doing it, because in not doing it, I am causing gaps in the 
grand composition. (I have to mention here that I have the pain­
ful realization that the artificial environment and its wastes are 
snuffing out what must be a world symphony of natural sounds if one 
listens to it that way.) 

With my newly developing perceptual skills , I found that I began to 
hear tones as composites; that is, I heard the overtone structure 
and partials at will instead of always resolving the tones to single 
pitches. Since I was a French Horn player, I began tuning con­
siously to the overtones as I changed from pitch to pitch. This 
exercise deepened my continuing interest in sound quality and the 
delightful ambiguity between pitch and sound. ~1y electronic music 
reflected these interests. The time scales from the rhythms of the 



-5-

environment influenced the organization of the ounds. The 
textures fluctuated between discrete pitches and narrow to wide 
band sounds. The attempt to listen to everything all the time 
(at times very painful) taught me that it was possible to give 
equal attention to all that entered the sound field. This kind ~ 
of attention is diffuse, open and non-jud£lmental as compared to ~ 
focused selective attention which is narr~, clear, and discri­
minatory but limited in capacity. I discovered it was possible 
to utilize both modes of attention simultane~~sly~- to remain 
aware of all that could be heard while focu~ng in on specific 
sounds. I had a very good opportunity to exercise these attention 
processes when I arrived in Mexico City. Julio Estrada kindly 
took us to hear the Mariachis in Garibaldi Plaza. This crowded 
plaza is the gathering place for perhaps a hundred differnt / 
Mariachi bands. They all play, not to£ether but -GO'flt~ aneously .' ~ 
W. h 1 · ~r ,r.h.e.~c:;... 'J.t, ~ . (-?"'rk~ h 1 
~t so many groups p ay~ng s.amuc~sta.ne~s-Ly, one as marve ous 

choices in how to listen: it is possibLe t~oy the unity of the 
sound field created by the Mariachi style{by employing diffuse ~ 
attention, and also to focus in on a particular group while wan-
dering around. I suddenly found myself wishing -to float above it 
all and to be able to focus in any direction without having to ~ 

move. I needed a long distance ear. Perhaps~is ~·s t e solution 
to my dilemna of wanting to hear so much of the worl s sic . If J~ 

I could get into outer space and hear it all simulta ously, 
diffusely} aod ~ iiE ' n -rtf<i mos t;;: aurac k;!;YtQf~ my life might be 
long enough. ~ _ _ s~,___-

In the mid 1960's my interests again widened. I wanted to include 
visual, kinetic and dramatic elements in my music . I began to 
feel continuities in sonic, visual and kinetic music. These 
elements then began to be interchangeable for me. A sonic rhythm 
could be continued or played against a visual or kinetic rhythm. 
My works became theater pieces. My perceptions of the visual 
environment became as interesting to me as the sound field . My 
grand composition became a grand theate piece. I charged myself 

~~be aware of everything all the time. Sound-sight , movement, 
~ a~~l that the range of the sensory system can tune to . I became 

my own Zen Master without belonging to the tradition. By the end 
of the 1960's, I had moved into my work of the last ten years which 
I call Sonic Meditations. I became more and more interested in 
listening to sounds rather than in manipulating sounds. I discovered 
that interesting changes occurred in long sounds if they were pre­
sent long enough. Not only that, I could feel my physiology 
responding in ways that I liked. I began to be calmer in the midst 
of the terrible effects of violence in the world. I somehow 
realized that I was crossing into new territory. I started to 
work with breath rhythms and long tones. It occurred to me that 
this was meditation. At the same time, I began to connect with some 
of the new research on human consciousnes~such as the work of 
Robert O~stein in lfhe Psychology of ~nsciousness and Alyce and 

~ f ,·eiJ"' Elmer r ' iofeedback and c'reat~ vi ty . In 1"97 2, I led a 
research projec at the Center for Music Experiment &t the University 

I 
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of California, San Diego
1

where I teach. I worked for nine weeks, 
two hours a day with 20 people doing relaxation, meditation 
exercises and e~perimenting with my own Sonic Meditations. I 
was encouraged by the results. (On Sonic Meditation and Meditation 
Project : A Report are available from the Archives, at the Center 

U for Music Experimen~ If I could not change the world I could at 
least change myself through this work. By this time ~:beatt-se~~-­
what alienated from the musical community. I was no longer inter­
ested in making the electronic music and theater pieces I had 
become known for. The simplicity of my new approaches appeared 
to be opposed to the performance practices my friends knew and 
loved. I ~ompletely abandoned notation for oral tradition . I 
went under~round and worked alone. In 1974, I began to let the 
work out. I started in Berlin during the Metamusik Festival. I 
led a ten-day seminar in Sonic Meditations and performed a program 
of my works. By this time there seemed to be a new climate for the 
acceptance of my work. I received some commissions and began to 
compesf~;dJ~.~~~mediatation~.e~ch of which emphasized ~ifferent 
processes,Ato ma~e my compos~t~ons. I began to meet w~th less and 
less resistance from performers and audiences . My meditations had 
allowed me to work with a wide range of people including non­
musicians. In 1976, I received a connnission for Willowbrook 
Generati.Qns and Re~tions;'' from the Willowbrookt'l~gh School Band 
in Northern Illinois. I wanted this piece to encompass my current 
interests and to expose their own attention processes to the players 
in order to challenge them. ~~ 

~Smith Publications, 2617 Gwyndale, Baltimore, Maryland 212070 

1 III 
I 

I no\v want to analyze a part of ~villowbrook Generations and 
~for you, which brings me to part III of my paper . But 
first a little theory. You have heard about my personal experience 
with diffuse and focused attention. From my research in human 
consciousness, meditation and martial artsy i want to show the two 
major modes of human information processing as ~ttention d.,rchetypes. 
These two modes are sequential, or linea~. processing , which involves 
focal attention, and parallel , or non-linea~ processing, which 
involves global, or diffuse, attention. These attention archetypes 
are complimentary processes. Both modes are necessary for survival 
and for success in our activities. These two attention modes inter­
act with all the information which comes from the sensory systems, 
memory, and imagination. 
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This symbol represents the attention archetypes: 

/ -
/ 
\ •----,..~~:~~~------F-o ..... cal Attention 

~, Global Attention 

Following is the organization of attention[ using the three sensory _/ 
. k ) systems most ~mportant to my wor : 

~internal 
. Focal ~ 

Auditory attention .~ external 

~Globa~ internal 
-~external 

Visual 

Somatic 

____--internal 
F o c a 1---...___ 

attention~ external 

~Global--<::internal 
external 

internal 
Focal __..--
~ ~external 

attention~ · 1 ~ ~nterna 

Global-< t 1 ex erna 
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Attention can be attracted by stimuli or directed to stimuli. This 
direction,or attraction, may be caused by internal stimuli from 
memory, or imagination, or stimuli from the external environment. 
Ahere are many possible combinations with this map of attention t(V 
~e's auditory attention might be turned inward in the focal mode 
with the global attention taking in external stimuli. Simultane- _ 
ouslij visual attention might be global { or focal, internal { or 
external. Focal attention is of limited capacity, as all of us 
who try too many things all at once readily find out. Global atten­
tion is of unlimited capacity and can be of great help in relieving 
the focal mode. 

Now, before we try some exercises to pick up some feelings for these 
attention states, I will analyze some processes in Willowbrook Gen­

J ~rations and Reflections~which you heard on Monday night. The 6r~s 
group is called the generating group. The six players faced each 
other in pairs of like instruments. There was a conductor for each 
group. The reflecting group surrounded the players at a distanceJ 
and a third conductor worked ,with them. The program, or software 

•1 .; for the generating_group~~"as follows: on cue from the conductor 
~ p-1ay a very s ort tone. player's partner then tries to react 
~. oh~ with E exac tl 1same pitch as fast as possible. Both players must 
v~ be open to each· other, as well as~ the conductor, in order to accom-

/

1 plish this task. Either player might receive a visual cue, from the 
respective conductor or an auditory cue,~from the respective part­
ner. The ideal atteAtion state for the player is global, which 
would be characterized as readiness to move, or respond, without 
being committed to a particular response until the cue comes. wnen 

f 

a visual or auditory cue comes, the stimulus takes two neural path­
ways. One impulse goes to ~pe brain, the other goes to the motor 
center. The shorter path is ~'· the motor center. The player can react, 
because of pre-programming, before the brain is aware of the reaction 
and identifies the reaction with focal attention. If either player 
is distracted by internal auditory attention before either of the 
possible cues come?, his reaction time will probably be delayed .at 
least 50% of the time. If he is holding a pitch in mind (focal 
internal), it will delay his response if his partner receives a cue 
and plays a different pitch. He must then drop the mental pitch 
and pick up the partner's pitch. If instead he receives a cue from 
the conductor~ he could immediately play the pitch he has in mind. 
But since reaction time is most important, such focal mode attention 
is inappropriate prior to the cue. So the best state for the player 
is to have nothing in mind. The pl_ay_er reacts from his global atten­
t~on mode and use~ cal att e nt r on to ~-»3 i4y that the response was 
correct. In this case the players can- achieve the effect of rever-
beration in milliseconds if the pitch response is accurate. If the 
pitch is not accurate, the player has at least fulfilled the require­
ment to respond as fast as possible.-f Although the given task appears 
to be very simple, to actually maint~the appropriate attention 
states requires a lot of training. I consider~ to be a 
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kind of training piece. Although I want the players to be accurate, 
the mistakes that are made through lapses in attention are not 
necessarily unmusical. Any pitch from the generating group may be 
picked up and prolonged by the reflecting group. So my program 
allows for failures in the system to have a positive function. 
Since an exhaustive analysis of;Nillowbrook_ would take too much 
time here, I want to move on to Part IV of my paper. 

IV 

The exercises I want to invite you to try are intended to help you 
experience directly some of the theory I have been talking about. 
First I want to lead a relaxation and breathing exercise to serve 
as a bridge between all of this talk and the meditation exercises. 

<\:~r"1be sure you are comfortable and your posture adjusted . 

The breathing exercise will be as follows: 
~ ~ 

Inhale ( hold ( exhale on cue 4 times, quickly. 
/. 14 ft. 

Then inhale{hold~xhale to a count of 4 for inhale, 4 for hold, and 
20 for exhale. Exhale slowly through pursed lips in order to ~reate 
back pressure on the lungs. This will give you feedback on how much 
air you are getting out. 

First the short breaths on cue~ 
Next to the count: 

Inhale 2, 3, 4 Hold 2, 3, 4 Exhale 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20. 

Now continue 2 more times on your own count. 

Allow 15 seconds between each question. 

Can you imagine the distance between your eyes~ 
--Can you imagine the space inside your nose? 

Can you imagine the distance between your ears? 
Can you imagine the space inside your throat? 
Can you imagine the distance from your eyes to the tip of your chin? 
Can you imagine the space inside your lungs as you inhale and exhale? 
Can you ~mag~ne the distance between your shoulders? 
Can you ~mag~ne that the region between your shoulder blades and 

chin is filled with space? 
Can you imagine that the region between your ribs is filled with 

space? 
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Can you imagine that your stomach is filled with space? 
Can you imagine the distance from the top of your head to the bot-

tom of your feet? 
Can you imagine that your whole body is filled with space? 
Can you imagine the space surrounding your whole body? 
Can you imagine that the boundaries of your body are dissolving? 
Can you imagine that the space inside and ouside your body is the 

same? 
Can you imagine giving equal attention to all that you sense in 

• this unified space? 

~se questions are adapted from{open Focus Trainin~Lester G. ~ 
'iY'{ ren~i 1 f3,·tt>{t...e..-J6A.c/< CD,(c.)k"5, Inc., lr.,--,ce~, J N.f., 

1911
. 

Now continue to allow yourself to listen to all that can be heard 
in the external environment and within your own internal environ­
ment, including real and imaginary internal sounds. In a fe~v min­
utes, on cue, without committing yourself before the cue, lock on 
to a sound you are hearing and sing it immediately. The most 
important thing is to react as instantaneously as possible. The 
cue will be a loud hand clap. Let the sound you sing last only 
for one breath. 

The above exercise demonstrates, dramatically, the shift from global 
to focal attention. In order to respond correctly one must remain 
open, ~rali 7 J, in order to hear receptively. Any prior commit-
ment to a sound before the cue will narrow one's focus. The cue 
serves to focus one's attention instantaneously with a subsequent 
r .e6pening of focus as one becomes aware of the group sound being 
made. 

Good attentional flexibility is essential for participation in 
music no matter what one's role is. Along with the traditiona~ 
focus on what to listen for in music, listeners could be trained t 
greater awareness ·, tiiJ:h 'exercises which expose their processes and 
also teach them how to listen . Performers and composers of course 
could ~ benefit in similar ways, thus greatly affecting the 
future of music. 
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Seminario Internacional 
de Estudios en Creaci6n Musical 

y Futuro 

International Studies Seminary 
on Musical Creation and Future 

Seminaire International D'Etudes 
en Creation Musicale et Futur 

4 al 8 de diciembre de 1978 

4th to 8th of Dec,:~mber 1978 

4 au 8 decernbre 1978 

COORDINACI6N DE HU lVIANIDADES j UNAl\1 

INSTITUTO DE INVESTIGACIONES ESTE.TICAS 

PROYECTO CREACI6N :MUSICAL Y FUTURO 



UNIVERSIDAD NACIONAL AUToNOMA 
DE MEXICO 

Rector: 

Dr. Guillermo Sober6n Acevedo 

Coordinador de Humanidades: 

Dr. Leone! Pereznieto Castro 

Director del Instituto de Investigaciones Esteticas: 

Mtro. Jorge Alberto Manrique 

Proyecto Creaci6n Musical y Futuro: 

Julio Estrada 



LUNES 4 

Monday 

Lundi 

10 horas INAUGURACI6N 

llllauguration 

Inauguration 

11 horas David Rosenboom (Canada) 

INTERFASE MUSICAL CON EL SISTE­
MA NERVIOSO HUMANO 

Musical interface with the human nervous 
system 

Interface musicale avec le systeme nerveux 
humain 

12 horas David Rosenboom f J u1io Estrada 

CONVERSACIONES CREATIVAS SO­
ERE EL FUTURO DE LA MUSICA * 
Creative conversations on the future of 
music* 

Conversations creatives sur le futur de la 
musique * 

• LAS CONVERSACIONES SERAN ILUSTRAIDAS CON 
GRABACIONES 

The conversations will be illustrated with tapes 

Les conversations seront iliustres avec des enregistrements 



MARTES 5 

Tuesday 

Mardi 

10 horas Jorge Sarmientos (Gua tern ala) 

RAfCES Y FUTURO EN LA l\1IUSICA 
DE GUATEMALA Y DE LATINOAM:E­
RICA 

Roots and future in the music of Guate­
mala and Latin America 

Racines et futur dans la musique du Gua­
temala et de I' Amerique La tine 

11 horas Bertrand _ Turetzky (E. U. A.) 

EL. NUEVO INT:ERPRETE Y LA ~IV­
SICA DE HOY Y DE l'viA~ANA 

The new performer arid the music of today 
and tomorrow 

. 

Le nouveau interprete· et la musique d'au- j 

jourd'hui et de demain 

12 horas Jorge Sarmientos f. Julio Estrada 

CONVERSACIONES CREATIVAS SO­
ERE EL FUTURO DE LA MDSICA 

Creative conversations on the future of 
music 

Conversations creatives sur le fu tur de I a 
musique 



MI:ERCOLES 6 

v\Tednesday 

Mercredi 

10 horas Pauline Oliveros (E. U. A.) 

SOFTlVARE PARA PERSONAS 

Software for people 

Software pour les gens 

11 horas Hans Peter Reinecke (R. F. A.) 

LA MDSICA COMO FACTOR ElVIOCIO­
NAL Y RACIONAL EN LA DINA~1ICA 
DE INTERACCI6N SOCIAL 

l\1 usic as an emotional and rational factor 
in the dynamics of social interaction 

La musique comme un element emotionnel 
et rationnel dans la dinamique de }'inter­
action sociale 

12 horas Pauline Oliveros j Julio Estrada 

CONVERSACIONES CREATIVAS SO­
ERE EL FUTURO DE LA MUSICA 

Creative conversations on the future of 
music 

Conversations creatives sur le futur de la 
musique 



.JUEVES 7 

Thursday 

Jeudi 

l 0 horas Iannis Xenakis (Grecia-Francia) 

NUEVAS PROPOSICIONES Y REALI­
ZACIONES EN MATERIA SONORA A 
PARTIR DE COMPUTADORA: MI­
CROESTRUCTURAS (SfNTESIS DE 
SONIDOS) Y MACROESTRUCTURAS 

New propositions and achievments on so­
norous matter with the help of computers: 
microstructures (sound synthesis) and ma­
cros tructures 

Nouvelles propositions et realisations en 
m.atiere son ore a partir d' ordinateur: mi­

. crostructures (synthese de sons) et macro­
structures 

11 horas Ivanka Stoianova (Bulgaria-Francia) 

SEMIOLOGfA DE LA MOSICA Y PRAC­
TICAS MUSICALES ACTUALES. PRO­
BLEMAS DEL ANALISIS MUSICAL Y 
DEL ENFOQUE LINGOfSTICO 

Semiology of music and musical practices 
of today. Problems of musical analysis and 
linguistic approach 

Semiologie de la musique et pratiques 
musicales actuelles. Problemes de !'analyse 
musicale et de !'approche linguistique. 

12 horas Iannis Xenakis j Julio Estrada 

CONVERSACIONES CREA TIV AS SO­
ERE EL FUTURO DE LA lVIDSICA 

Creative conversations on the future of 
music 

Conversa-tions creatives sur le futur de la 
musique 
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VIERNES 8 

.. Friday 

Vendredi 

10 horas Julio Estrada (Mexico) 

REALIDAD Y MD SICA FICCI6N; DIS-
TANCIA ENTRE FUTUROS 

Reality and music fiction; distance between 
futures 

Realite et musique fiction: distance entre 
futurs 

ll horas MESA REDONDA I A LA BUSQUEDA 
DEL FUTURO EN MuSICA 

Round table I In search of music's future 

Table ronde I A la recherche du futur en 
musique 

12 horas CLAUSURA 

Closing ceremony 

Cloture 



DEL LUNES 4 AL VIERNES 8 
DE DICIEMBRE DE 1978 

DE LAS 10 A LAS 13 HORAS 

AUDITORIO· DEL PISO 14 DE LA 
TORRE DOS DE HUMANIDADES 

(ex torre de Ciencias) 
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Artist 's visualization of Lunar Exploration Module in landing stages, Alpha Photo Associates . 

''Is Anybody Out There?.,., 
The Search for Intelligent Life in the Universe ... Should It Go On? 

THERE ARE SOME scientists who have a breathtakingly 
optimistic vision of the human race in the 21st century. 

On the earth, science and technology have met the major 
challenges facing humanity. Famine has been held ojj; 
overpopulation has been checked, energy supplies are 
ample. Terrestrial affairs are run with the help of compu­
ters whose power is greater than that of the human brain. 
Humanity is extending its powers by symbiosis with 
machines and computers. The human race has achieved 
a level of well-being never before possible because of 
science and technology. 

With its home base secure, humanity is advancing into 
space. There is a small but growing colony on the moon, 
where the techniques of lunar mining have been mastered. 
Several thousand people live in a selj:contained space 
colony, and lunar ores are being processed to build more 
space islands. Mars has been thoroughly explored by 
unmanned rovers, and the first manned Martian colony 
is being planned. Scientific teams are working on long­
term programs to transform Mars from a bleak and in­
hospitable desert to a planet that is suitable for human 
habitation. 

A /most-but not quite- forgotten in this period ofbusy 
extraterrestrial growth is a decades-old project in which 
teams of scientists from every nat ion on earth are method­
ically searching for signals from other civilizations in the 
universe. It is a program that is being carried on both 
on earth and in outer space using the earth's best minds 

and its most complex technology. Advanced computers 
working at · the biggest astronomical facility ever built 
are automatically scanning millions of radio frequency 
channels from star after star. Hundreds of thousands of 
stars have been scanned over the decades. Aside from a 
faint twitch now and then, the results have been negative. 

Then, one day, the computers detect signs of organi­
zation in one of the channels they are scanning.. The vision 
is that of Frank Drake, an astronomer at Cornell Univer­
sity, who is one of the leading figures in the search for 
extraterrestrial life: 

" . . . a signal is received from a direction ji'xed among 
the stars. Its frequency never changes. Thus, it must be 
of artificial origin. Its creator has corrected for the Dop­
pler shifi at the orbital motion of the object from which 
the signal comes. Only now is it noticed that every 10 
minutes the phase of the electrical vector which describes 
the signal is precise~v inverted. 

"This is absolute~r conclusive evidence of the intelligent 
origin of the signal. The signal is carrying a message in 
binary code, a message that will be received for a year 
before the scientists understand the format of the message 
and recognize it as the song ofpeople who have been alive, 
every one of them, for a billion years. They are sending 
the information which will make this same immortality 
possible for all the creatures of earth. 

"As never before, the people of earth now hold their 
destiny in their own hands .... " 

That is the dream of the scientists 
who have created the field that is 
sometimes called exobiology and some­
times called SETI - the search for ex­
traterrestrial intelligence. It is a vision 
of the human race enriched and even 
transformed by the wise use of tech-

EDWARD EDELSON close relationship between SETI and 
big, complex technology. 

nology and by contact with older and 
even wiser civilizations. 

SETI is a young concept, but it is 
old enough to be suffering through 
its first crisis. The crisis is due to the 

The idea of communication with 
civilizations elsewhere in the universe 
came of age in the 1950s and 1960s, a 
time when big technology was in its 
fullest flower. There seemed to be no 

From the book WHO GOES TH ERE ? by Edward Edelson Copynght ' 1':178 by Edward Edelson To be published by Doubleday & Company Inc 
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"IS ANYBODY 
OUT THERE?"continued 

limit to the growth of technology, 
especially space technology. Project 
Apollo had placed men on the moon. 
An ambitious program for reconnais­
sance of the solar system had been con­
ceived and was to be largely carried 
out in not much more than a decade. 
Even more ambitious space programs 
were proposed. 

Scientists in the field got used to 
thinking big; in billions of dollars and 
hundreds of millions of miles- not 
out of bravado, but because the vast­
ness of the solar system and of the 
universe demands it. And inevitably, 
the scientists who are working to make 
contact with other civilizations think 
big because their subject demands big 
technology. 

The elementary calculations in SETI 
indicate that to make contact with 
another advanced civilization we must 
either be very lucky or else use big 
machines for a long period of time. 
Modern technology may seem impres­
sive but if we compare the search for 
extraterrestrial civilizations to a poker 
game, the human race now has roughly 
the equivalent of one blue chip- a 
technology that barely gives us the 
ability to get into the game. Maybe 
we will be lucky enough to win the 
pot with our first ante, but the odds 
appear to be against us. The assump­
tion in SETI is that we must start with 
today's technology and move up ten­
fold , a hundredfold , a thousandfold. 

That sort of technological extrapol­
ation was unchallenged in the 1960s, 
when all the arrows pointed up. But 
the 1970s have seen the rise of a dif­
ferent spirit. The 1960s were the decade 
of growth and expansion, of "bigger 
is better" and "the sky's the limit." 
The ideas that seem to have captured 
the public imagination in the 1970s 
are "small is beautiful" and "the limits 
to growth." A decade ago , only the 
benefits of big technology got consi­
deration. Today, for an influential 
minority at least, only the dangers of 
big technology seem evident, and there 
is a feeling that rather than exploring 
the universe, humanity would be better 
off tending its walled-in garden. 

The scientists in SETI are keeping 
the technological faith , but they are 
very much aware that the issue is in 
doubt. In the complex formula by 
which the scientists attempt to esti-

Continued on page 82 

GREAT NEWS 
FROM THE" 

GREAT INNS. 
Portland. What would you po 
if your guests kept praising the 
spectacular view of the Colum, 
bia River they get from the 
Thunderbird Motor Inn at 
J an.tzen Beach? If you were the 
Thunderbird/Red Lion people, 
you'd build another Inn with 
the same view- the new Red 
Lion Inn at Jantzen Beach. 

Together, the Thunderbird 
and the new Red Lion offer 
yo~ the largest hotel convention 
facility in the Northwest. (And 
one of the best views anywhere.) 

Sacramento. After last year's 
additions, the Sacramento Red 
Lion Inn wound up with two 
new wings, two swimming 
pools, and a two,story conven, 
tion center. 

After this year's complete 
renovation, the Sacramento 
Inn (just across the freeway 
from the Red Lion) wound up 
as one of the area's most 
beautiful hotels. 

Either one is a great place 
for your group to wind up 
when you're planning a con, 
vention, meeting or banquet. 

Seattle. The new 300,room 
tower added to the Red Lion 
Inn/Sea T ac is out of this 

! 

world. The Universe Ballroom 
on the first floor can hold 2, 000 
people. There are no less than 
13 smaller Mercury meeting 
rooms on the second floor. 
And if you shoot for the sky in 
one of the four outside eleva, 
tors, you'll dine 15 stories up. 

All told, the Red Lion 
offers you the largest hotel con, 
vention center in the greater 
Seattle area. 
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"IS ANYBODY 
OUT THERE?" 
Continued from pagr 20 

mate the number of advanced civili­
zations in our galaxy, perhaps the 
dominant factor is the lifetime of a 
technological society. One possibility 
is that a society such as ours will 
neither wipe itself out with nuclear 
weapons nor poison itself with pol­
lutants but will simply turn its back 
on technology. 

Some scientists and philosophers 
say that European civilization, which 
first came to dominate the earth and 
then pushed into space, is unusual in 
the relatively brief history of human 
civilizations. We assume that the urge 
to explore and conquer is a basic 
attribute of human beings, but this 
may not be so. The Western idea of 
progress , which implies continued 
growth and expansion, and a contin­
ually increasing control over nature 
is not the standard pattern on earth. 
Most civilizations have thought in 
terms of living in balance with nature, 
not of conquering it. Instead of a 
future of open-ended expansion, they 
have thought of recurring cycles, mo­
tion without progress. Instead of put­
ting their hopes in the future and in 
progress , other civilizations have 
tended to look backward to a golden 
era of the past. 

In the West , the idea of stasis is 
gaining ground, but the issue is by no 
means decided. Ten years from now, 
we may see the first years of space 
exploration as the promising but crude 
forerunner of true conquest of the 
universe, or we may look back on our 
space adventure as an entertaining but 
essentially extraneous episode in hu­
manity's earth-bound future. The mat­
te r is being decided right now, not in 
any sweeping, grand debate , but in the 
more prosaic arena of budget hearings. 
Engineers, scientists and other believ­
ers in SETI talk mostly to each other. 
So do the anti-technologists. Mean­
while, Congress (and its Soviet counter­
part) wrestles with this great subject 
in terms of money. Do we spend the 
half-billion dollars or more needed to 
send rovers to Mars in the 1980s? Do 
we allow an appropriation for study­
ing the feasibility of a multi-billion­
dollar radio telescope facility devoted 
to SETI? Will we spend the money for 
rockets that could let us build space 
colonies? Do we appropriate a few 
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million dollars so that radio telescopes 
can begin a search for extraterrestrial 
signals? 

It may seem absurd to reduce some­
thing as meaningful as SETI to haggling 
over money, but the method makes 
sense. By and large, Congress will do 
what Americans want it to do. If our 
faith in space exploration and its tech­
nology is alive, we will continue to 
push out into the solar system and 
beyond. If we turn thumbs down on 
technology, space exploration and the 
search for extraterrestrial intelligence 
will either limp along marginally or 
fade away. If we give up, we save fairly 
large sums of money but lose the chance 
of being inducted into a galactic civi­
lization whose capabilities could be 
beyond human understanding. Admit­
tedly, it is a relatively slim chance, but 
those in SETI believe that it is worth 
the effort, even at great cost. Opposing 
that view is the thought that humanity 
should first see to its own basic needs, 
using the simplest possible technology, 
rather than building expensive space 
cathedrals while people starve. 

The debate could be settled in a 
simple, catastrophic way. The big tech­
nology option could be closed because 
the earth suffers a global breakdown 
in any one of the many ways that pessi­
mists describe in vivid detail. We could 
starve ourselves out of existence, upset 
the planetary balance and make the 
earth unliveable or use all the nuclear 
weapons that have been perfected and 
distributed by political leaders. The 
survivors would then know with some 
certainty the expected lifetime of a 
technological civilization on earth. The 
knowledge would not do them much 
good, but it would settle a main point 
of debate in SETI. 

Sometime in the next few decades, 
e will find out whether there is intel­

igent life on earth. At that point, the 
search for life elsewhere in the universe 
may begin in earnest. And here is the 
paradox: The fact that the search has 
begun here will be a good sign for its 
success. We will then know that one 
technical society, ours, has begun an 
effort to contact others. That knowl­
edge will give grounds for believing 
that the same decision has been made 
elsewhere in the universe. 

For those who believe that human­
ity's future is tied to large-scale tech­
nology, the very existence of a search 
for extraterrestrial life will be a hope­
ful indicator for the human race. For 
them, the choice is between the earth 

and stagnation, or outer space and 
continued expansion. The question of 
spending a few million dollars for an 
organized , continuing search for extra­
terrestrial signals thus becomes one of 
the great decisions of our time. 

If you pare away the externals, the 
issue seems clear cut. But the externals 
never are pared away. The decision 
about a search for signals from an 
extraterrestrial civilization will be 
made against a kaleidoscopic back­
drop of conflicting interests: public 

interest in the technology of space, 
public demands for less federal spend­
ing, a fascination with unidentified 
flying objects by most nonscientists, 
skepticism about U FOs by most scien­
tists , trust of scientists as the bringers 
of progress, distrust of scientists as the 
creators of technological monsters, 
and more. 

It is hard to predict what the search 
for extraterrestrial intelligence will 
look like next year or 10 years from 
now, but it can be said that the swift 
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"IS ANYBODY 
OUT THERE?"continued 
rise of this new discipline to scientific 
respectability is one of the more inter­
esting phenomena of our time. Be­
cause of SETI, the human race can 
look at itself, its star, its planet, its 
solar system and its galaxy in a differ­
ent light. Science has changed man­
kind's place in the universe drastically. 
From a species that bestrode creation, 
we have become just one product of 
evolutionary forces on a minor planet 
of a mediocre star. Now science offers 
us the hope of moving back toward 
galactic importance, if not on our own, 
at least in cooperation with other 
species who share an intelligent mas­
tery of technology. To pioneers in 
search of extraterrestrial intelligence, 
this prospect is the most exciting one 
that the human race can have. 

Already we have passed one mile­
stone: We have gone off the earth to 
look for life on · another planet. The 
Viking mission of 1976 snuffed around 
for life on Mars. Its findings, like most 
other data in SETI, were indefinite, 
provocative and subject to debate. But 

odds are ... 
Two toOne 

the truly important point about the 
Viking mission was that it was ac­
cepted as a normal step in the explora­
tion of space, even though the principles 
behind the mission would have been 
regarded as impractical dreams a few 
decades ago. Viking meant that exo­
biology is in the mainstream of science. 
The human race went a long way both 
physically and psychologically when 
life detection instruments began oper­
ating on Mars. Viking is a good place 
to begin our search for life elsewhere 
in the universe. Q) 
Edward Edelson is Science Editor 
of the New York Daily News. 
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A MESSAGE COULD PLUNGE US INTO CULTURE SHOCK 

Listening In (}n Outer Space1 May Be Risky 
BY MICHAEL W. THACHER: 

Day after day, astronomers in observatories 
in the United States, Canada and the Soviet 
Union scan the skies with listening devices, 
hoping to hear radio messages from civiliza­
tions in outer space. It is one of the most excit­
ing experiments of modern science, and pos­

~ sibly one of the most ·dangerous. Although 
rich in promise, the search for extraterrestrial 

· intelligence also threatens to plunge us into .a 
deadly kind of culture shqck~ 

So fa,r, radio astronomers have listened to 
only a few hundred of the billions of stars in 
the Milky Way galaxy. And. so far, they 
haven't heard a whisper. . . 

Last winter, the National Aeronautics and 
Space Administration requested $2 million 
from Congress to begin a far more thorough 
search. Although the proposed program was 
rejected, NASA is expected to renew its re­
quest when Congress convenes again in Jan­
uary. Meanwhile, other searches continue. / 

'')' 
\Vhy spend millions of dollars to listen? Be­

cause we might learn the "one great truth" 
that civilizations can survive the perils of 
their own technology for thousands of years, 
says Philip Morrison, a physics professor at 

'~No, I d~n't believe' in UFOs!" 

the Massachusetts Institute of Technology. smart guys talk to the dumb guys." We'd 
That lesson might renew our hope in the fu- probably receive a sup~rc1vilizat1on 's version 
ture and deflate the fashionable doomsayers of the Encyclopaedja Britannica. \~'bat rnight 
among us who warn that overpopulation, in- we discover? Energy sources that dwarf nu­
dustrial pollution and a host of other ills will clear power,? Mesmerizing religions or philo-
soon destroy our civilization. And such ame-s-: sophies? . 
sage from outer space might even teach us Morrison claims that we would need· de­
~ow to avoid self-destructive social organiza- .cades, even generations, to understand such a 
bon. . . . . . . · messa(te. "It won't be like a recipe for making . 

The nearest ctv1hzat10n IS ' almost certa~nly corn flakes:· he says. Scholars all over the 
thousands of years old and hundreds of light · world will have to grapple with its complexi-
years away. (A light year is the distance that · 
light travels in one year-some · 6 trillim~ --. ---""'"-. ---------­
miles;) By beaming radio pulses into space, Miclulel W. Thacher is the managing editor 
aliens from another civilization could transmit of Hum,an Behavior magazine. He is also an 
detailed messages in mathematical code. Even am,ateur astronomer. 
zipping along at the speed of light (roughly -------~------
186,000 miles per second), however, radio sig­
nals would take centuries to reach us here on 
earth. Nevertheless, it is likely that such a 
message would contain more than a simple 
"hello." It is possible that the .message would 
describe the culture of such an advanced civi-. 
ftzation in wondrous detail. 

The danger of such contact with a presum­
ably superior civilization is that it might teach 
us too much, too soon. The likelihood of h~ar­

. ing from beings thousands of years ahead of us 
in science and technology has caused Carl 
Sagan, the noted astronomer. to crack: "The 

'. . . 

2 Honorable Men 
not go smoothly for Hoover in his dealings 
with Justice. "Your father was the only man I 
ever "aw stand up to Hoover in person," an 
agent once told me. Later,· when Chief Justice 
Earl Warren wanted to make the old man 
general counsel to his commission on the John 
F. Kennedy assassination, my father paid the 

· Hoover- scrawled "Horrible',. across his 
w·it. 

ties. Results will trickle out, year after year . . 
We'll have plenty of time to worry about it, 
once we have received such a message. 

Perhaps. But once people start thinking that 
extraterrestrials are the key to superweapons 
and wonder drugs, Congress will shell out bil ~ 
lions of dollars for a crash program to decipher 
the message. A. decoding race with the Soviet 
Union seems an ominous possibility. Revolu­
tionary advances in technology could spill out 
in a few years. B~fore .long, we'd be deep in 
cosmic culture shock. 

·on earth, when advanced civilizations meet 
simple societies, invariably the latter ar~ an­
nihilated or absorbed. Indians, Africans, native 
South Americans-it's a long list. 

Morrison, Sagan and other scientists do not 
seem to fret about such pr~cedents. To have 

lasted millennia, supercivilizations tnust be 
toleran~. and wise, they say. If not, aliens have 
no practical reason to exploit us. Travel be­
tween the stars is far too expensive and time­
con uming to make an invasion profitable, 
even for advanced technologies. Besides, they 
don't even know where we are. 

Not all scientists are so sure. Freeman 
Dyson, a physicist at Princeton University, 
warns that alien civilizations may be a kind of 
.. technological cancer" that spreads wildly 
through the galaxy. Harvard biologist George 
Wald worries that an extraterrestrial message 
could become "the most highly classified and 
exploited military secret in the history of the 
earth H 

Unfazed, many radio astronomers continue 
their search. Strange that the astronomical 
community, which put the first moon rocks in 
strict quarantine and carefully sterilized the 
Viking probes to Mars, now seeks to make 
contact with alien, possibly superior, civiliza­
tions so imprudently. They almost seem too 
eager. 

When asked about the possibility of culture 
shock from an interstellar message, Cornell 
University astronomer Frank Drake said, "Oh. 
I don't know anything about thal" Why 
should he? Drake is not a sociologist. That's 
the scary part-only astronomers and physi­
cists have thought deeply about the social re­
percussions of such contact. 

It is high time, the~ that Congress and the 
rest of us s~rt to contemplate the potential 
dan~ers of interstellar communication • 
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Pauline Oliveros 
SOFTWARE FOR PEOPLE 

My paper will consist of four parts, First, some very general impressions to create a 
context for some speculations on the future of music. Second,a brief personal history 
to illustrate my concerns for this context and my relationship to this context. Third/ 
some analysis and theory concerning my software for people! And fourth,some illustrations 
consisting of exercises we can do together for experiential understanding of this theory, 

I 

It is my first time to be in Mexico City! I am very impressed with its multiplicity and 
grandeurt There is much here to enjoy! There is much to wonder and marvel about. But, 
like all big cities of 'the world, where so many millions of people are gathered together, 
one finds different cultural groups in varying states of co-existence. The people of any 
one cultural group may find themselves living in parallel, overlapping, blending peacefully 
or colliding violently with the people of other cultural groups~ The results of such 
co-existence are reflected in multitudinous different ways, I will only give a very few 
examples of such results in order to develop a point: Human values may clash, conflicting 
needs qrise, new values appear? what is valued by one group may oppress some other group, 
social orders appear and disappear, new structures may be imposed or replace old ones, 
artificial environments replace natural environments, natural forces interfere with 
artificial environments, people may be displaced, people may be reassimilated into new 
groupings~ and so on. Such social pro5lems, of course, are not new for the world. The 
point I wish to make is that what is new is the acceleration in the rate of change made 
possible by technological innovation,~ere are two universal and archetypical responses 
to change ~ Tnese two complementary responses, or reactions, which are both necessary to 
survival 1 are adherence to tradition Cold ways}, as opposed to flexible adaptation (new 
ways). These two complementary archetypical responses can enhance and promote each other 
The seeds of old ways and the seeds of new ways can be found in old ways~ That is why the 
listener, performer, or composer of the new music must have some relation to traditional 
music, In times of change and innovation, there is a tendency toward extremes in the 
expression of these archetypes, Some people cling harder to the old ways, some clinq 
harder to new ways, both for better or worse, each refusing to compromise. 

The inappropriate over-emphasis of either archetype can lead to destruction. For instance, 
a society which admits no new ways may be subject to decay, or a society which has no 
tradition may be subject to continual upsets and lack of stability~ The archetypes of 
the old and the new must work in collaboration for the best interests of the world, for 
groups of people and for the individual. I believe that the rapid rate of change now 
possible is unprecedented in the history of the world and will affect the immediate future 
enormously - and more specifically the future of music. There has never before been a 
time with so many musicians, so much music, and so much access to the music. 

- I I 

Now I will speak of my own personal history, my relationship to this context and my 
concerns, As I have grown in life to my 46th year, I have witnessed and participated for 
better~ or worse~ in this atmosphere of accelerating change brought on by technology. It 
has greatly affected my life and work , When I first began my composing at age 19, the world 
moved at a much slower pace. There was not so much access to information as there is today. 
The media and greater mobility obviously accomodate access to more and more information 
but not necessarily more wisdom, At age 19, I had not the slightest notion of the existence 
of so many different manifestations of the phenomena one recognizes as music. I was raised 
on Western European Clqssical and Romantic Music, especially piano and orchestral literature, 
accordion transcriptions of the Classics and Romantics~ Popular Music, Jazz, Dixieland and 
Country Western. I only vaguely understood that there was other music, Mozart's Turkish 
Rondo and Listz's Hungarian Rhapsodies were only faint clues. I was always interested in 



whatever I heard. All of music speaks to me as music, no matter how diverse, no matter 
what its function might be~ no matter how apparently simple, or complex, no matter how it 
affects me emotionally~ or intellectuall y ? and no matter what its origin, whether human, 
qnimal ~· artifi'ctal, or extra-terrestrial t No matter how much I might 1 ike or dislike 
something I hear ? I cannot deny that it is music , Above all I believe passionately that 
I must respect each music in terms of its own context. For me this is one of the first 
steps in le~rn tng to understand and to interact appropriately with any music alien to my 
own culture ~ If nothing else, music in any of its multitudinous manifestations is a sign 
of life ~ Sound is intelligence , Today, I can easily tour much of the world's music 
through my own record co 11 ect ion in ., the comfort of my 1 i vi ng room. I can 1 is ten to, and 
be at home with, a Balinese Gamelan or Ituri Forest music, the Persian Santur or a Navajo 
Healing Chant, a Brazilian Street Band or a ,Japanese Gagaku · orchestra, Western European 
Symphonic Music _or computer 9enerated music, Whale Songa Wolf Song, a Gibbon sunrise ritual 
chant, or what have you? Fortunately, I can be comfortable at home, but unfortunately the 
recordings often divorce the music from its own context . I am left to struggle for context, 
unless with effort and money I can go to the source in order to experience it first hand . 
I do this when I can . The availability of such recordings, from more and more remote 
areas, is also rapidly increasing, I am still always interested in music new to me , But 
its availability is rapidly overtaking my possibility to actually ex perience all of it. 
At some point I will probably be forced to be bounded rather than open. To reverse Varese's 
famous viewpoint ; that is, I will have to narrow down my interests. Nevertheless, there 
mqy be a Wqy to reconcile all of this multiplicity of manifestations we know as music and 
l~fe , I bel t eve that humanity, has Been forced to the edge of a new frontier by the accelerating 
rate of change instigated by technology. This frontier is the exploration of consciousness : 
all forms of consciousness and especially human consciousness. A commonality might be found 
in the sensory and attention processes which enable humans to perceive, organize, interpret~ 
and interact with the intelligence that is music . It is no longer sufficient to dwell only 
on the music; the perceiver must be included. The analysis, understanding and possible 
expansion of such sensory and attention processes, as distinguished from the content or 
results ~ with and without the aid of technology, will greatly influence the future of music. 
I believe, that through the exploration of (human) consciousness, we will reach a new 
understanding of what music can be, and how we can, and do, interact with it , I will 
return to this speculation in part IV . 
My own music has passed through several stages in the 25 years that I have been composing . 
These stages, which have sometimes overlapped, or blended, before endin g, have been Traditional, 
Improvisational, Electronic, Theatrical, and (at present) Meditational, moving now into what 
I call software for people. My materials have come from four major sources: 

1 ~ All the music I have ever heard. 
2 ~ All the sounds of the natural world I have ever heard including my own inner biological 

sounds, 

3, All the sounds of the technological world I have ever heard , 

4, All the sounds from my imagination , 

My music is the result of the processing of these materials by my own attention and perceptual 
organization in interaction with traditional ways, or models! as well as with new ways made 
possible by technology ~ 

My childhood in a rural area of Texas sensitized me to sounds of the elements and animal 
life ~ There were wind and rain, cows, chickens and wild life. I loved to hear them. There 
were only occasional motor noises, not the constant drone that we experience in the cities 
today. We owned a radio which we sometimes listened to at night ~ I loved the static and 
tuning whistles to be found in between the stations . My mother and grandmother taught piano 
lessons. So musical sounds were also part of my early life. I learned to play the accordion 
and later the French Horn. In the 1940's my musical world began to expand with the advent 
of the LP record. I would spend hours listening to the same record at some juke box in a 
cafe , Soon we owned a record player. I would write down music from records to play on 



my accordion, My mother bought a wire recorder in 1948 . I learned faster from the feedback 
of recordings of my own playing , In the 1950's my mobility began . I moved to San Francisco , 
My musical world expanded more, I came into contact with new music, and musicians who 
played it . And for the first time I found composers in my peer group who were as serious 
as I was. (Loren Rush, Terry Riley, Morton Subotnick, Ramon Sender, La Mont Young and 
Stuart Dempster to mention a few,) We becam~ involved in individual and group improvisation 
through the encouragement of Robert Erickson, who taught many of us. My first experiences 
with group improvisation were with Rush and Riley, We simply sat down and played together 
without prior discussion, recorded, and listened to the results. At first, we were amazed 
at the spontaneous organization in the music, We learned from the recorded feedback how 
to listen as we played, Our discussions always took place after listening to the feedback, 
The discussion and feedback taught us how to redirect our attention from concern for how, 
or what, we were playing individually, to how what we played affected the group sound~ We 
soon took organization for granted, but worked continually for effective balances within 
the group, We all felt that our hearing was expanded by the simple process of: 1) throwing 
oneself into spontaneous music making, 2) getting immediate feedback in the form of 
recording, and 3) discussion of the process and results. 

By the end of the 1950's, I was also working with electronic means, and the whole field of 
time and sound became my material, as John Cage predicted for composers in his Credo of 1937. 
A most important discovery and a major tnfluence on my work occurred a,bout 1958~ This 
discovery\ came with the aid of technoloqy~ I simply put a microphone in my wtndow a,nd 
recorded the sound environment until the tape ran off the reel Wheri I replayed the tape, 
I realized that although I had been listening carefully while I recorded I had not heard 
all the sounds that were on the tape , I discovered for the first time how selectively I 
listened, and that the microphone discriminated much differently than I did, From that 
moment, I determined that I must expand my awareness of the entire sound field , I gave 
myself the seemingly impossible task of listening to everything all the time. Throuqh this 
exercise I began to hear the sound environment as a grand composition. The r~vthms and 
relationships that occurred began to enter my work consciously, To this day I corotinue to 
remind myself of the task of listening to ~verything all the time when I find that I have 
not been doing it, because in not doing it, I am causing gaps in the grand composition . 
(I have to mention here that I have tne painful realization that the artificial environment 
and its wastes are snuffing out what must be a world symphony of natural sounds if one 
listens to it that way,) 

With my newly developing perceptual skills, I found that I began to hear tones as composites ; 
that is, I heard the overtone structure and partials at will instead of always resolving 
the tones to single pitches ~ Since I was a French Horn player, I began tuninq consciously 
to the overtones as I changed from pi'tcn to pitch. This exercise deepened my continuing 
interest in sound quality and the deli'ghtful ambiguity between pitch and sound , My electronic 
music reflected these interests ~ The time scales from the rhythms of the environment 
influenced the organization of the sounds , The textures fluctuated between discrete pitches 
and narrow to wide band sounds. The attempt to listen to everythinq all the time (at times 
very painful) taught me that it was possible , to give equal attention to all that entered 
the sound field ~ This kind of attention is diffuse, open and non-judgmental, as compared to 
focused selective attention which is narrow, clear, and discriminatory but limited in capacity. 
I discovered it was possible to utilize both modes of attention simultaneously--to remain 
aware of all that could be heard while focusing in on specific sounds , I had a very good 
opportunity to exerci'se these attention processes when I arrived in Mexico City. Julio 
Estrada kindly took us to hear the Mariachis in Garibaldi Plaza. This crowded plaza is 
the gathering place for perhaps a hundred different Mariachi bands t They all play ~ not 
together but simultaneousl y! With so many groups playing at the same time~ one has 
marvelous chnices in how to listen: tt is possible to enjoy the unity of the sound field 
created by the Mariachi style by employing diffuse attention, and also to focus in on a 
particular group while wandering around, I suddenly found myself wishing to float above it 
all and to be able to focus in any direction without having to move . I needed a long 
distance ear. Perhaps this is the solution to my dilemma of wanting to hear so much of the 



world 1 s music. If I could qet into outer space and hear it all simultaneously, diffusely~ 
my life might be long enough. 

In the mid 1960 1 s my interests again widened. I wanted to include visual, kinetic and 
dramatic elements in my music ! I began to feel continuities in sonic, visual and kinetic 
music , These elements then began to be interchangeable for me . A sonic rhythm could be 
continued or played against a visual or kinetic rhythm , My works became theater pieces~ 
My perceptions of the visual environment became as interesting to me as the sound field. 
My grand composition became a grand theater piece. I charged myself to be aware of everything 
all the time , Sound-sight, movement, all that the range of the sensory system can tune to. 
I became my own Zen Master without belonging to the tradition. By the end of the 1960 1 S~ 

I had moved into my work of the last ten years which I call Sonic Meditations. I became 
more and more interested in listening to sounds rather than in manipulating sounds. I 
discovered that interesting changes occurred in long sounds if they were present long enough. 
Not only that, I could feel my physiology responding in ways that I liked. I began to be 
calmer in the midst of the terrible effects of violence in the world. I somehow realized 
that I was crossing into new territory ~ I started to work with breath rhythms and long 
tones , It occurred to me that thi's was meditation ! At the same time, I began to connect 
with some Qr the new research on human consciousness~ such as the work of Robert Ornstein 
in The Psy,chology of Consciousness and Alyce and Elmer Green in the field of biofeedback 
and ' creat1 v1ty , In 1972, I led a research project at the Center for Music Experiment of 
the University of California, San Diego, where I teach. I worked for nine weeks, two 
hours a day, with 20 people doing relaxation, meditation exercises and experimenting with 
my own Sonic Meditations. I was encouraged by the results , (On Sonic Meditation and 
Meaitation P~oject~ A Report are available from the Archives at the Center for Music 
Exper1ment,) If I could not change the world I could at least change myself through this 
work , By this time I felt somewhat alienated from the musical community . I was no longer 
interested in making the electronic music and theater pieces I had become known for. The 
simplicity of my new approaches appeared to be opposed to the performance practices my 
friends knew and loved ~ I completely· abandoned notation for oral tradition. I went under­
ground and worked a 1 one , In 1974, I began to 1 et the work out. I started in Berlin during 
the Metamusik Festival , I led a ten-day seminar in Sonic Meditations and performed a program 
of my works ~ By this time there seemed to be a new climate for the acceptance of my work. 
I received some commissions and began to use my meditations, each of which emphasized 
different processes as modules ? to make my compositions , I began to meet with less and 
less resistance from performers and audiences~ My meditations had allowed me to work with 
a wide range of people including non-musicians , In 1976, I received a commission for 
Willowbrool Gene~atfons and Reflections* from the Willowbrook High School Band in Northern 
ITI1no1s . I wantea this p1ece to encompass my current interests and to expose their own 
attention processes to the players in order to challenge them, 

III 

I now want to analyze a part of Willewbrook Gene~ations and Reflections for you, which 
brings me to part 111 of my paper. But first a little theory. ·vou have heard about my 
personal experience with diffuse ~nd focused attention. From my research in human conscious­
ness? meditation and martial arts~ I want to show the two major modes of human information 
processing as attention archetypes « These two modes are sequential, or linear, processing, 

~ whtch involves focal attention, and parallel, or non - linear, processing, which involves global, 
~~ or gi ffuse, attention t These attenti-on archetypes are complimentary processes . Both modes 

-~ are necessary for survival and for success in our activities , These two attention modes 
'%- interact with all the information wnich comes from the sensory systems, memory , and imagination. 

Attention can be attracted by s imu i or directed to stimuli. This direction, or attraction, 
may be caused by internal stimuli from memory, or imagination, or stimuli from the external 
environment ~ There are many possible combinations with this map of attention. One 1

S 

auditory attention might be turned inward in the focal mode with the global attention taking 
in external stimuli , Simultaneously~ visual attention mi ght be global or focal, internal 
or external , Focal attention is of limited capacity, as all of us who try too many things 



all at once readily find out , Global attention is of unlimited capacity and can be of 
great help in relieving the focal mode ~ 

Now, before we try some exercises to , pick up some feelings for these attention states, I 
will analyze some processes in Willowbtook Generations and Reflectians, which you heard on 
Monday night. The brass group is called tfie ge-nerating group'. The six players faced each 
other in pairs of like instruments, There was a conductor for each group. The reflecting 
group surrounded the players at a distance, and a third conductor worked with them , The 
program, or software for the generating group, is as follows: on cue from the conductor 
play a very short tone , Each player's partner then tries to react with exactly the same 
pitch as quickly as possible , Both players must be open to each other, as well as to the 
conductor~ in order to accomplish this task . Either _player might receive a visual cue 
from the respective conductor or an auditory cue from the respective partner , The ideal 
attention state for the player is global, which would be characterized as readiness to 
move~ or responds, without being committed to a particular response until the cue comes. 
When a visual or auditory cue comes, the stimulus takes two neural pathways , One impulse 
goes to the brain, the other goes to the motor center. The shorter path is to the motor 
center , The player can react, because of pre-programming, before the brain is aware of the 
reaction and identifies tne reaction with focal attention. If either player is distracted 
by internal auditory attention before either of the possible cues come, his reaction time 
wtll probably be delayed at least 50%' of the time~ lf he is holding a pitch in mind lfocal 
internal) ~ it will delay his response if his partner receives a cue and plays a different 
pitch ~ He must then drop tne mental pitch and pick up the partner's pitch. If instead he 
receives a cue from tne conductor,

1 

he coul1d immediately play the pitch he has in mind , 
But since ~eaction time is most important, such focal mode attention is inappropriate prior 
to tne cue t So tne best state for the player is to have nothing in mind. The player 
reacts from his global attention mode and uses focal attention to verify that the response 
was correct , In this case the players can achieve -the effect of reve~beration ' in milliseconds 
if the pitch response is accurate ~ If the pitch is not accurate, the player has at least 
fulfilled tne requirement to respond as fast as possible , 

Although the given task appears to be very simple, to actually maintain the appropriate 
attention states requires a lot of tra1ning . I consider Willowbrook to be a kind of training 
piece. Although I want the players to be accurate, the mistakes that are made through 
lapses in attention are not ' necessarily unmusical , Any pitch from the generating group 
may be picked up and prolonged by the reflecting group , So my program allows for failures 
in the system to have a positive function, Since an exhaustive analysis of Willowbrook 
would take too much time here, I want to move on to Part lV of my paper. 

IV 
The exercises I want to invite you to try are intended to help you experience directly 
some of the theory I have been talking about. First I want to lead a relaxation and breathing 
exercise to serve as a bridge between all of this talk and the meditation exercises , 
To begin be sure you are comfortable and your posture adjusted. 
The breathing exercise will be as follows: 
Inhale I hold I exhale on cue 4 times, quickly ! 
Then inhale 1 hold I exhale to a count of 4 for inhale, 4 for hold, and 20 for exhale. 
Exhale slowly through pursed lips in order to create back pressure on the lungs , This will 
give you feedback on how much air you are getting out , 

First the short breaths on cue , 
Next to the count: 
Inha 1 e 2, 3, 4 Ho 1 d 2, 3, 4 Exha 1 e 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 , 12, 13, 14, 15, 16, 17, 
18 1! 19, 20. 

,,.,,.,,,~ ,~~ ··~' 'T ' 

Now continue 2 more times on your own count 



****************** 
Allow 15 seconds between each question,. 
Can you imagine distance between your eyes?* 
Can you imagine the space inside your nose? 
Can you imagine the distance between your ears? 
Can you imagine the space inside your throat? 
Can you imagine the distance from your eyes to the tip of your chin? 
Can you imagine the space inside your lungs as you inhale and exhale? 
Can you imagine the distance between your shoulders? 
Can you imagine that the region between your shoulder blades and chin is filled with space? 
Can you imagine that the region between your ribs is filled with space? 
Can you imagine that your stomach is filled with space? 
Can you imagine the distance from the top of your head to the bottom of your feet? 
Can you imagine that your whole body is filled with space? 
Can you imagine the space surrounding your whole body? 
Can you imagine that the boundaries of your body are dissolving? 
Can you imagine that the space inside and outside your body is the same? 
Can you imagine giving equal attention to all that you sense in this unified space? 

****************** 
Now continue to allow yourself to listen to all that can be heard in the external 
environment and within your own internal environment, including real and imaginary internal 
sounds, In a few minutes, on cue, without committing yourself before the cue, lock on to 
a sound you are hearing and sing it ·immediately, The most important thing is to react as 
instantaneously as possible, The cue will be a loud hand clap. Let the sound you sing last 
only for one breath, 

****************** 
The above exercise demonstrates, dramatically, the shift from global to focal attention, 
In order to respond correctly one must remain open, in order to hear receptively, Any 
prior commitment to a sound before the cue will narrow one's focus ! The cue serves to focus 
one's attention instantaneously with a subsequent re-opening of focus as one becomes aware 
of the group sound being made, 
Good attentional flexibility is essential for participation in music no matter what one's 
role is, Along with the traditional focus on 'What to listen for in music, listeners could 
be trained to greater awareness through exercises-which expose their processes and also teach 
them h~w to listen, Performers and composers of course could benefit in similar ways, thus 
great13(affecting the future of music. 

*Smith Publications, 2617 Gwyndale, Baltimore, Maryland 21207. 

*These questions are adapted from Lester G. Fehmi, Open Focus Training, Biofeedback 
Computers, Inc., Princeton, N.J., 1977. 
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