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ABSTRACT OF THE DISSERTATION

Space Administration

by

Scott Thomas Worthington

Doctor of Musical Arts in Contemporary Music Performance

University of California, San Diego, 2015

Professor Mark Dresser, chair

My dissertation consists of two parts. The larger portion is an hour-long piece for 

double bass, electronics, and projected text called Space Administration. The second 

portion, this essay, discusses my musical background leading up to Space Administration, 

details of the composition itself, and what new directions I see in my work that in part 

stem from creating the piece Space Administration.
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SPACE ADMINISTRATION

Space Administration is an hour-long piece for double bass, electronics, and 

projected text. In many ways, this piece represents an end point of my process of 

exploration while in conservatory and graduate school and it synthesizes many of my 

interests that developed while in those programs. At the same time, some of its elements 

sneaked up and surprised me—as art works are wont to do—and point towards new 

directions in my work. Playing the bass, composing, and using technology have long 

been a part of my musical life. In more recent years electronic synthesis, recording, and 

immersive concert experiences have become additional focuses. Along with these more 

recent explorations, Space Administration’s multimedia presentation, its explicit 

references to specific time periods and sounds, and its engagement with and use of 

someone else’s art represent new frontiers I am beginning to explore. This essay is a kind 

of extended liner note to the work, describing some of my background, components of 

the work, and what future directions my work might take after working on this piece.

Some Background

My serious musical training began in high school as a jazz player and at this time 

I was always encouraged to compose as well as perform. This early advice created a kind 

of connection between the activities that I have never been able to separate. My interest 

in technology began simply with guitar effects and synthesizers I heard on many fusion 

albums—those by Weather Report and many of Herbie Hancock’s albums Headhunters 

and after, for example. Perhaps more subliminally, some of Miles Davis’s later  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records also sparked an interest in technology, when Teo Macero’s production began to 

take on aspects of composition like on In A Silent Way and Get Up With It. 

When my focus shifted towards classical music during my undergraduate studies, 

my impetus to compose simply shifted styles. It seemed only natural to write in a style of 

music related to what I was focused on. At the same time, my interest in different kinds 

of music technology quickly developed thanks to many performances by the Eastman 

Computer Music Center (ECMC) which had its 25th anniversary celebration during my 

second year. The ECMC concerts were extremely eclectic in both style and technique—

an invaluable experience for someone intrigued by, but new to the realm of computer 

music. Because of those concerts, and through courses and the help of friends, I began 

exploring music technology using software rather than hardware.

Since my early experience using technology in music centered on effects pedals, a 

shift towards computer music offered the possibilities of various forms of synthesis, 

creating sounds “from scratch,” so to speak, rather than processing ones I made with an 

instrument. When I got to UC San Diego, my music technology skills helped to place me 

in teaching assistant positions related to computer music and eventually to work as a 

recording engineer for the department. The recording work changed the kinds and 

qualities of electronic sounds that interested me. Rather than looking towards live 

processing, I became keenly concerned with the quality of the sounds, their definition and 

richness. My work in the studio convinced me that the kinds of electronic sounds I am 

after are better developed in a fixed form rather than through live synthesis or live 

processing.
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While at UCSD, concert-length and otherwise immersive music began to 

fascinate me. A large part of this interest stemmed from a desire to create an experience 

for an audience that is similar to, but slightly different than a normal concert. A normal 

concert, as I think of it, consists of a few pieces by a few composers in an order that 

seems to be pleasing or intriguing. This kind of concert is very similar to how I think the 

typical art gallery is arranged: various artworks hung or placed around the space in an 

order that implies different connections between the works or creates and nice pathway 

for the viewer. The following are two examples of concert types that begin to erode this 

model. First, the performers are distributed around the performance space or surround the 

audience which sit in the middle of the space and the concert unfolds otherwise “as 

normal.” Second, pieces by a variety of composers are presented together, but they are 

elided or interrupt each other such that the performance becomes seamless, without 

applause between works. While I share an interest in attempting to craft an interesting, 

non-gallery-like presentation of music, these two examples—which I have both 

performed in and seen as audience member—never felt successful to me. By and large, 

they impose external, unrelated ideas onto the works in a way that is disruptive, almost 

like adding condiments to a meal without regard to flavor. In these situations, I often wish 

that I was allowed the more museum-like presentation.

Works by La Monte Young and Morton Feldman helped me a find way to craft a 

special kind of audience experience. By creating works which are long enough to serve as 

the concert themselves, the experience still has ties to that of a traditional concert but 

immerses the audience within the work, creating a situation closer to that of cinema than 

an art gallery. Feldman accomplished this in his later works by creating scores that lasted 
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as long or far longer than a typical concert and have no movements or other breaks. When 

the audience enters the performance space for recent works by Young, a drone has 

already started and it continues after the performance is over. His works are similar to 

Feldman’s in length, but Young also requests that there be no applause after the 

performance. Pairing the continuous drone with the absence of applause, Young creates 

illusorily infinite compositions. Young and Marian Zazeela’s Dream House is more 

explicitly infinite—it exists as a sound installation rather than a performed work. They 

simply call the Dream House a “sound and light environment.”1

Hearing live performances of Feldman’s music, sitting in Young and Zazeela’s 

Dream House, and hearing Young’s Just Alap Raga Ensemble perform confirmed my idea 

that these concerts create experiences distinctly unlike those of a typical performance and 

other non-standard concert presentations. All other musical factors aside, duration alone 

changes how an audience experiences a concert: five ten-to-twenty minutes pieces feels 

quite different than one seventy-to-ninety minute piece (not to mention a four-and-a-half 

hour one). When paired with music that is often focused on stasis, either through drones 

or repetition, these pieces create an immersive concert almost by default.  

Young’s and Feldman’s music prompted me to seek out works which operate in a 

similar way as both a performer and composer. I performed Wolfgang von Schweinitz’s 

Plainsound Glissando Modulation, a seventy-minute piece for violin and double bass, 

many times during 2012 and 2013. While the work has six movements (regions, as he 

calls them), when performed without an intermission their similarity creates a relatively 

 La Monte Young and Marian Zazeela, Dream House information sheet (New York, NY: MELA 1

Foundtation, 2009).
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seamless experience. Since the regions all have basically the same texture with a 

consistent rhythmic profile (the entire work is in a triple meter), they create a significantly 

more consistent feeling than other large works with movements. Whereas movements 

typically represent character shifts, von Schweinitz’s regions refer to the location of the 

bassist’s left hand as it ascends the fingerboard from a position at the nut in Region 1 to 

one octave above the open strings in Region 6.

At the same time I was preparing von Schweinitz’s work, I was composing an 

eighty-minute piece for clarinet, percussion, and double bass, Even the Light Itself Falls. 

Some of von Schweinitz’s ideas seeped into my piece, most obviously using a slow-yet-

continuous change that lasts the duration of the work as a formal guide. In Even the Light 

Itself Falls, the instruments start in a close range (two octaves plus a whole step) and 

gradually expand over the eighty minutes: the bass descends to its lowest E, the 

glockenspiel ascends to its upper register, and the clarinet descends to its lowest register, 

filling in the middle. In most other ways, the work has a more direct relationship to 

Feldman’s music. It is performed as a single, continuous piece and is far more sparse and 

repetitious than von Schweinitz. Different from both is Even the Light’s extremely 

reduced harmonic language and obviously binary form with a brief outburst separating 

the two halves. 

While recognizing that we all may be a bit prone to tell stories about our artistic 

development in cleaner, clearer ways than they actually transpired, it seems that my 

interests in harmonically stationary music and in technology have had long arcs. Though 

my interest in immersive concerts came later, drawing a line between In a Silent Way to 

the music of Feldman and Young does not feel too far fetched. Similarly, my 
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implementation of effects processing and other electronic sound has shifted from pedals 

to the computer as my interest in the kinds of electronic sound I was after changed. 

Tracing my artistic path in this way helps to distill the aspects of my work that feel most 

central and also helps highlight what new components have emerged in Space 

Administration.

Space Administration

My piece Space Administration presents Ken Hunt’s poem “Apollo Spacecraft” 

on a screen accompanied by music for double bass and electronic playback. “Apollo 

Spacecraft” is an erasure poem whose source is NASA’s voice transcript of the Apollo 11 

mission. In Hunt’s words,

This book plunders NASA’s voice transcript of the first day of the Apollo
11 mission. […] The text performs an elegiac call to Apollo, the god of
poetry, who dwells in the empty spaces of the page. Columns of numbers
display the precise time at which each speaker’s transmission has occurred,
acknowledging the page’s empty space by timing this absence.2

As he mentions, Hunt leaves all the communication’s time stamps (the times of each 

speaker’s transmissions) and, in addition, does not alter the words’ positions on the page 

(see Figures 1 and 2). Thus, the poem takes on an implied temporal dimension and an 

explicit visual one. My projection retains the visual nature of Hunt’s poem (see Figure 3) 

and reinscribes the temporal dimension of the words by using the time stamps as a basis 

for the text’s appearance on the screen.

 Ken Hunt, Space Administration (Calgary, Alberta: Spacecraft Press, 2014), 126.2
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!
Figure 1: Page 5 of NASA’s voice transcript for the Apollo 11 mission.3

Day i C -_ Page 5

00 00 37 29 LMP Okay.

00 00 37 31 CDR Now, Buzz, this item here at Canaries. LOS,
23:36; POTABLE WATER HEATER, MAIN A - -

00 O0 37 B8 LMP Yes, I got that.

00 00 37 39 CDR - - PCM BIT RATE, LOW - -

00 00 37 40 LMP I got that.

00 00 37 41 CDR - - You got all that, okay. Okay, when was
the - -

O0 00 37 44 LMP And the purge check's complete, and I'm working
my way down to ECS.

O0 O0 B7 50 CDR Okay.

00 00 37 51 CMP I'm having a hell of a time maintaining my body
position down here; I keep floating up.

00 00 37 56 LMP Well, there's such a great tendency to - to try
f_ and put a little force ... want to stay there.

Just forget about all that and go wherever you
want.

00 00 38 ll CDR Okay, I got the SYSTEMS TEST meter set up on 4-B
and ... attitude ...

00 00 38 18 LMP 4-B, okay.

O0 00 38 19 CMP What are you reading?

00 00 38 20 CDR I'm reading 3.50.

00 O0 B8 26 _ ... our attitude quantities ...

00 00 38 36 CC Houston, Apollo ll.

00 00 38 41 CDR Hello, Houston; Apollo ll.

00 00 B8 46 CMP OPTICS ZERO is OFF. I'mgoing to Jettison the
· .. cover - -

00 00 38 50 CC Apollo ll, Apollo ll; this is Houston through
Tananarive. Over.

k .... n--k i'ri A · -iMrlIJ[_l _ i i_--

 National Aeronautics and Space Administration, Apollo 11 Onboard Voice Transcription, August 1969, 3

http://www.jsc.nasa.gov/history/mission_trans/AS11_CM.PDF (accessed April 8, 2014).

http://www.jsc.nasa.gov/history/mission_trans/AS11_CM.PDF
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Figure 2: Pages 26 and 27 of Ken Hunt’s Space Administration. These pages correspond 
to that in Figure 1.4

26 27

 Hunt, Space Administration, 26-27.4



!9

00 00 37 29          
00 00 37 31          

00 00 37 38          I got
00 00 37 39          
00 00 37 40          
00 00 37 41                     all

00 00 37 44          the
                     way down to
00 00 37 50          
00 00 37 51                     hell
                                                floating
00 00 37 56                                               to

                                                          you

00 00 38 11          

00 00 38 18          
00 00 38 19          are you reading?
00 00 38 20          
00 00 38 26          
00 00 38 36                      Apollo
00 00 38 41                                     Apollo
00 00 38 46          

00 00 38 50                      Apollo

Figure 3: An example of my transcription of Hunt’s poem

When composing Space Administration, I worked through the projection of the 

text first since it would act as a shell for the music. The projection is simple and straight 

forward—the time stamps and words fade in slowly and remain in place for the duration 

of each page, almost always fading out in unison once an entire page has been displayed. 

In some cases, like appearances of the word “Apollo,” I left some words on the screen 

longer than others. In order to keep the maximum number of lines per page in the 

projection low I removed a few lines from the poem. Since the poem is a large part of the 

experience of the piece, I wanted to ensure the text size would be large enough to be read 
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on a standard 4:3 screen. The removed portions are always either an empty line or one 

time stamp without any words after it.

The poem is presented line by line, loosely correlating the time stamps’ durations 

to the projection. Time stamps that are separated by one second are faded in one second 

apart, but as the distances increase, their durations quickly change to half the length—

four seconds becomes two, twenty becomes ten. For times with very long separations, say 

multiple minutes, the durations are severely shortened, but always relate to the original 

length (e.g. as an eighth or sixteenth of the original duration). By relating the time stamps 

to the pace of the text projection, Hunt’s acknowledgement of “the page’s empty space” 

regains it original temporal nature. In the animation, both the visual absence of the erased 

words and the duration between the plundered communications is displayed.

Once the animation was finished, I used different words and concepts in the poem 

to give the music a relationship to the text. Things like “Apollo,” “time,” “reading,” 

“ink,” and “fire,” to name a few, were given musical concepts realized by the bass and 

electronics either separately or together. For example, “Apollo” is represented by a low-

pitch A in the electronics and an oscillation between that A and a G a minor 7th above by 

both the electronics and the bass; “time” is represented by a descending minor 7th from D 

to E in pizzicato harmonics or short arco harmonics on the bass; and “ink” is a melodic 

phrase repeated and permutated by the bass in various ways. I divided the poem into nine 

sections each governed by a some of these concepts: Apollo/time, Apollo/reading/seeing, 

stars/ink, light/camera, numbers, fire/time, Apollo/fire/light, Apollo/time, and finally, 

everything combined. In the sections with more than one governing concept, the musical 

elements of both the concepts are performed together. Throughout the piece, whenever 



!11

any these concepts appear in the poem, a musical reference is made by either the bass or 

electronics. In addition to the musical ideas directly related to the poem, I added global 

fragments to the bass part, “comets,” which are sparingly played at any time during the 

piece.

My next step was composing a draft of the entire electronic portion of the piece. 

Much like the projection acts as a shell for the music, the electronics similarly act as a 

shell for the bass. The source of all the electronic sounds in Space Administration is a 

Moog synthesizer. Since Hunt’s poem “Apollo Spacecraft” uses the voice transcript of 

the Apollo 11 mission, I thought it would be appropriate to make the electronic part using 

technology similar to that available at the time of the mission. As a company, Moog 

became commercially popular around the same time as the Apollo missions. In a similar 

vein, despite the fact that manned spaceflight and humans reaching the moon is more than 

fifty years old, along with many developments in electronic and digital sound making 

methods over those fifty years, the analog synthesizer still somehow sonically represents 

“the future.” A delay line and filter sweep sound like “space” or at least “science fiction.” 

The analog synthesizer acts as a kind of sonic icon for the future. In this way, my music 

vaguely references other space-themed music, films, or television shows. To further my 

attempt to keep the appropriate late-60s electronic sound, I found impulse responses of 

classic plate reverbs to use in a convolution reverb plugin in Pro Tools. I mostly used 

stereo impulse responses of an EMT 140, a popular reverb unit which was released 

commercially in 1961.  By using an analog synthesizer with a similar circuit to those 5

 The original EMT 140 was released in 1957, the version with stereo returns was released in 1961. The 5

impulse responses I used were made by Greg Hopkins and can be found at <http://
www.hopkinsmediaservices.com/ir>.

http://www.hopkinsmediaservices.com/ir
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used in the late 60s as well as impulse responses of a popular reverberation unit from the 

same time, the electronic portion of Space Administration creates a similar historical 

reference as Hunt’s poem. Just as Hunt “plunders” a historical document and unearths a 

poem, the electronic portion of my piece makes explicit reference to electronic sounds 

and equipment from the 60s using newer equipment and technology.

These kind of musical references which significantly affect how the music sounds 

but aren’t explicitly referenced in the music itself are new to my work. There are no 

musical quotations in Space Administration, the reference is made by technology or 

technique, and in a way by happenstance. Moog’s commercial popularity and the EMT 

140’s release occurring in close proximity to the Apollo program create a relationship that 

is both interesting and silly at the same time. For my piece, it is interesting in the sense 

that it provides some kind of material to work with artistically that has a historical 

richness that just creating electronic sounds in the abstract might not. Its silliness comes 

from the ability to be able to accurately refer to the electronics as “space sounds”—a 

completely ridiculous notion, but one that also immediately references science-fiction in 

general and other space-themed music in particular.

To compose the electronic part, I created a sound on the Moog, recorded it in Pro 

Tools, and created samples from those recordings. These samples were then processed 

and arranged using SuperCollider. At this point, a new, more musically focused, 

recording was made within SuperCollider and those recordings were loaded back into Pro 

Tools for further mixing and editing. Using the Moog let me create sounds on something 

that both felt like an instrument and felt connected to the time period of the Apollo 11 

mission. Once the initial samples were recorded, SuperCollider gave me polyphony and 
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the ability to create longer sections of music without having to perform them live on the 

synth into Pro Tools. Since my Moog is a monosynth, any kind of overlapping sound 

either had to be done by overdubbing or within SuperCollider. By using software to play 

samples of the synth, I could keep the sonic stamp of the Moog without having to spend 

hours performing portions of the piece live and overdubbing them on top of each other.

As an example, for the “stars” motive in the electronics, I created short, decaying 

frequency-modulation sounds on the Moog and made them into samples as described 

above. In SuperCollider, I wrote a simple SynthDef that would playback the sounds, 

slightly alter their playback speeds (just enough to reduce exact repetition), pan the sound 

in the stereo field, and add a bit of low pass filtering to the output:

SynthDef(\playback_once,
{
arg buf, pan=0, vol=1, out=0, rate=1, freq=10000;
var snd = PlayBuf.ar(1, buf, BufRateScale.kr(buf)*rate, doneAction: 2);
var panner = Pan2.ar(snd, pan);
Out.ar(out, LPF.ar(panner, freq))
}

).load;

After loading the samples into an array, I used a Pbind to create both sparse and dense 

textures. For example,

Pbind(
\instrument, \playback_once,
\dur, Pwhite(7.5, 9.5),
\rate, Pwhite(1, 0.9, inf),
\buf, Pseed(5, Pxrand(y, inf)),
\pan, Pwhite(-1, 1.0, inf),
\freq, Pwhite(6000, 22000),
\vol, Pwhite(0.05, 0.25, inf)

).asScore(390);
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Using code similar to this, adjusting parameters as I saw fit, I rendered longer portions to 

sound files, loaded them back into Pro Tools, edited and arranged them, and added 

copious reverb using the EMT impulse responses mentioned above. The entire tape was 

made with a similar process to that just described with only two exceptions. The low A 

drone of the Apollo section along with its A to G oscillations and the sustained sound of 

the fire section were both performed live on the synthesizer.

In performance, Space Administration begins before the audience enters the 

auditorium. A fifteen minute countdown is projected while the low A drone (Apollo) 

fades in and out, setting the mood and helping to create an immersive concert experience. 

Once the countdown finishes the projection of the poem begins immediately and the bass 

part enters. Logistically, the electronic portion of the piece is one long audio file that 

includes both the fifteen minute entry music and the entire piece proper. In order to keep 

the bass part aligned with the projection, I created a “command center” to display on the 

computer screen (see Figure 4). The “section” portion in the upper right allows a 

performer to begin at various places in the piece other than the beginning. The three 

sliders below that adjust the volume of the stereo output, the volume of the subwoofer 

output, and the low pass filter cutoff frequency for the subwoofer. The open screen, clear 

screen, and full screen buttons refer to the projection screen for the poem. The launch 

button simply starts the piece or selected section. These parameters are solely for 

rehearsal and set up before a performance and are never used during the performance 

itself. At the bottom of the command center a clock indicates the time elapsed since the 

beginning of the countdown and to the right of that a cue for what motive the bassist 

should be referencing at that time. In addition, a condensed version of the three most 
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recent lines of the poem are placed at the bottom of the window to help the performer 

track where they are in the piece and poem.

!

Figure 4: Space Administration’s command center

There is no traditional score used to play Space Administration and the bassist 

only uses the computer in performance. In the score, there are specific fragments of 

material that represent the various concepts which occur throughout the poem and these 

are paired with “comets” which are sparingly played anywhere during the performance 

(see the Appendix). The score shows the various fragments and indicates their 

approximate locations in the piece. The performance is improvised using the fragments 
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and comets paying close attention to the sections and the poem as they appears in the 

command center.

The Future

Space Administration encompasses many ideas which have fascinated me for a 

long time. It sums up much of the work I have been doing through my undergraduate and 

graduate studies—studying the bass, composition, and technology—and also points 

towards budding areas of interest, such as direct engagement with other people’s art, 

multimedia presentations, and using explicit references as a means to generate ideas. The 

referential nature of some of its components have already seeped into other compositions: 

notably, a trombone solo with playback entirely based on the Rodgers and Hart tune My 

Funny Valentine, called Unphotographable. While I used to be concerned about keeping 

my music abstract (and “serious”) enough to not make reference to other ideas or pieces, 

the richness of references like those in Space Administration, have become a new starting 

point for me.

As I think about other upcoming projects, I frequently image incorporating 

projection, light, or video into the works. For the purposes of Space Administration, 

SuperCollider’s visual capabilities were sufficient and at hand since I already knew the 

language. But some limitations have shown themselves; for example, at this time there is 

no simple way to export the projection to a video file from within the language. Building 

on the programming skills I have developed using SuperCollider, I am interested in 

learning other programs focused on video and images in order to use more sophisticated 

projection and other forms of light sources in my large-scale works. The language 
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Processing is an obvious choice for this kind of work with projection, but at this time its 

support of my current computer’s operating system is out of date.

While synthesis and electronic sound in general have been common in my works, 

using an actual synthesizer changed the way that I think about creating electronic sounds. 

Previously when working only on the computer, I would try to refine a single 

“instrument” until I found its sound satisfactory. Now, thinking of chaining together more 

abstract, simple processes, produce incredibly complex results from simple components, 

is another step along my electronic music path. This is in no way a new idea, but it is a 

marked difference in how I conceive of creating electronic sound. Similarly, I was 

previously skeptical of using hardware or software instruments designed by someone 

else, a skepticism that proved ridiculous after months working with a simple synthesizer. 

I will certainly continue to use the Moog for a variety of projects as well as explore other 

hardware and software synthesizers. 

Though I have discussed many of the new ideas Space Administration has brought 

in addition to how it is summation of much of my past work, it does not feel like a major 

turning point. Instead, this piece offers an excellent place to look at the current state and 

evolution of many of my artistic ideas. In a very simple sense, there is no foreseeable 

change to the three main areas of my work (i.e. the bass, composition, and technology), 

but at the same time, the way that I have been using these three has and will continue to 

evolve. From my start as an improvising performer that wrote charts to play with others, 

to composing fully notated scores with live electronic processing, to completing a project 

like Space Administration with rule-based improvisation over a fixed electronic 
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background, these main aspects have remained the same. Working through this piece has 

expanded the ideas and tools I’m interested in using in my future work.  



APPENDIX

The score to Space Administration

!  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