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Program Notes 

elements ~ five transfigurations for cello and computer was commissioned by the Fromm Music Foundation at Harvard University. elements was composed for and is dedicated to cellist Tobias Werner, who premiered the composition. elements explores 
aspects of extended techniques and performance gestures, timbre, sonic characteristics and computer processing for the cello. William Brent developed the technology for elements, in close collaboration with the composer. 

The music in elements blends these extended performance techniques with real-time computer processing. This interaction between performer and computer generates a sound environment where they become a unified and "essentially equal” 

instrument. The symbol ≃ in the movement titles represents asymptotic equivalence, meaning that through their blending and transfiguration the sounds approach equivalency. They eventually become essentially equal, but are never the same. The 

symbol ≃ can be read as “like”. 

The five movements of elements are      flow ≃ water 

drift ≃ time 

float ≃ cloud 

pulse ≃ air 

speak ≃ night 

Movement i. flow ≃ water introduces multiple extended techniques in elements.  These include harmonic glissandi, indeterminate pitch boxes, and extended glissando gestures both smooth and irregular. Exploitation of various bowing styles, 

placement and pressure are played with throughout flow ≃ water. 

Movements ii. drift ≃ time and iii. float ≃ cloud are nearly identical but several of the performance gestures are exchanged from one movement to the other, and the degree and style of computer processing differs in each movement. 

Movement iv. pulse ≃ air is a languorous exploration of pizz. notes, including snap or Bartok pizzicati and arpeggiated chords, which are altered through various computer processes. 

Movement v. speak ≃ night returns to some of the extended techniques from flow ≃ water with a lengthy, mellifluous conclusion to elements. 

elements ~ five transfigurations for cello and computer was premiered by Tobias Werner and William Brent on Sunday, November 16, 2014 and an acoustic version was presented on Sunday, February 15, 2015 in the West Garden Court in the West 

Building of the National Gallery of Art in Washington, DC. The first performance of all five movements occurred at the inaugural CONNECTED: MUSIC IN THE MUSEUM concert at the American University Museum at the Katzen Arts Center.



PERFORMANCE NOTES 

The performance of elements requires tuning the low Cn  string to Bb . The performer’s version of the score is notated as if the C string is not re-tuned, resulting in pitches on the C sting sounding a M2 lower. 

       indicates that the cellist should apply added pressure with the bow. 
 

Boxed gestures allow the performer to play a non-specific set and number of notes, moving in the direction of the performance instructions for that box. 

The tilde dynamic marking ~ directs the performer to vary the dynamic shape while moving toward the general dynamic direction indicated by the traditional dynamic marking. 

There are glissandi of two types: rough where the slide is irregular in bowing and finger pressure, indicated by a wavy line, and smooth, as even as possible, indicated as a straight line.



e l e m e n t s  ~  f i v e  t r a n s f i g u r a t i o n s  f o r  c e l l o  a n d  c o m p u t e r
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The C string is tuned to Bb

The score is at pitch

Tune C string to Bb
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drift ≃ time

6

The C string is tuned to Bb.
The score is at pitch.
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The C string is tuned to Bb.
The score is at pitch.
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ord.

IV

III
II

q = 86

ƒp

f

œ

œ

œ

œb

n

n

#

g
g
g
g
g
g
g
g
g

œ

œ

œ

œb

n

n

#

g
g
g
g
g
g
g
g
g

œ

œ

œ

œb

#

n

n

g
g
g
g
g
g
g
g
g

f

sul pont.

p

œ

œ

œ
œ

œb

n

#

#

g
g
g
g
g
g
g
g
g

œ

œ
œ
œ

œb

n

n

#

g
g
g
g
g
g
g
g
g
g

œ

œ

#

n

^
.

j

œ
œ

n
n

^

.

Œ

3

ƒ
f

elements ~ v. speak ≃ night v.11

Steve Antosca
2012-2014

© 2012 Steve Antosca

speak ≃ night

13

The C string is tuned to Bb

The score is at pitch.

a song within a song



?
Vc.

Cmptr.

10 seconds
5

computer solo 3,
approximately as long as previous cello segment

pick up glass slide to be used during the next section

& JœnU .œæ œn Jœ# œ# œ# œn œn œn ˙̇##3 3

3

▲ COMPUTER #4

q = 88, passionate, intense and expressive

F f
port.

Play material with glass slide, freely leading into pitch transitions with portamento gestures.
Use slide to create micro-fluctuations in pitch material through pitch variation               (extent or width of vibrato) 
and the speed of pitch variation or rate of vibrato.            Tremelo indicates the rate of bowing on the string as you slide.

œn jœ# œn œn œn œ# œn ˙̇## œn œn œn œ# œn .œn Jœ#3 3

3

3

l. v.

& 45Vc.

Cmptr.

5 seconds
6 w Œ

computer solo 4,
approximately as long as 
previous cello segment

œ#
œn

U
.œæ Jœn œn œn œn œ# œn œ# œn œn œ# œn œ#3 6

▲ COMPUTER #5

f
arco

F Jœn œæ ‰ .œn œn œn œ# œn œœ## œœ#n3

f F f l. v.

&Vc.

Cmptr.

7 œœnn œœnn æ œœ## æ œn œ# œn œ œn œ# œ# œn œœnn, œœ## æ
œœnn œœnn œœ##

3 7 3

?
F f ƒ

port. Œ r¿ œn æ r¿ œ# æ ¿ ¿ ˙#æsul C
sul G

œ# œn œn œ# œn œ# ‰ œ# œn œn œ# œn œn œ# œn œ œ# œn œn œ# œn œ œ# œn œn œ# œn œ6
3

6 6 6

&p p ƒ

& 47Vc.

Cmptr.

20 seconds
8

computer solo 5, approximately as long as previous cello segment

Jœ#U .œæ œn Jœn œ# œ# œn ˙̇##3
3

▲ COMPUTER #6

F f
port. Jœ#U .œæ œn œn œ# œ# œn œ œ#

3

?
F f

port.

?
Vc.

Cmptr.

9 ˙# Ó œn œn œn œ# œn œ# œn œn œn œ# œn œ# œn œn œn œn œn œ#6 6

6 ƒf
Ó .˙# ˙̇##

p
˙næ ˙#æ œœnn æ

œœ## æ
œn œn œœ## ˙̇nn æ ..˙̇## æ ŒUsul G

sul D
sul pont.

f n

? 44 43Vc.

Cmptr.

10 œn œn œ# œn œ# œ# œn œ# œn œn œn œ# œn œn œ# œn œn œn œb
œb œn œb œn œ# œn œn œ# œn œn œn œn œn œn œn œn œn œn

3 3
3 3

3 3

3 3

3 3

3 3

quickly, smoothly
arcosul G

sul C

sul D sul C

▲ COMPUTER #7

œœœœb
nn#

ggggggggg
, œœœœb

nn#
ggggggggg

œœœœb#
n

n
ggggggggg

œœœœœb
n##

ggggggggg >

≥ œœœœœbn
n

#
gggggggggg >

≤

f

sul pont.

ƒ

without slide

▲ COMPUTER #8

œœœœb
nn#

ggggggggg
œœœœb

nn#
ggggggggg

œœœœb#
n

n
ggggggggg

œœœœœb
n##

ggggggggg >

≥ jœœœœœbn
n

#
gggggggggg >

≤3

f ƒ
....

˙̇
˙̇b#

n
n

ggggggggg
l.v. œœœœœb

n##
ggggggggg

œœœœœbn
n

#
gggggggggg

Ó
elements ~ v. speak ≃ night v.1114



?
Vc.

Cmptr.

30 - 40 seconds
10 seconds 20 seconds

Ÿ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~11

computer solo 6,
approximately as long as previous cello segment

n

wb wn
n

r. h. finger roll to create tremelo
pizz.

slowly, smooth and intense

▲ COMPUTER #9

wb wn
arco

transition as smoothly as possible from finger rolls to bow
faster, more imtense

wb
wn w#

ƒ
(      )

ord. sul pont.
more intense...

?
Vc.

Cmptr.

√
10 seconds

12 wwwwb
nn#gggggggg
pizz.

III
I
II l. v.

ƒ
wwwwn

n
b
nggggggggg
pizz.

I
II l. v.

π

slowly jœ

J¿̂
. ¿ ¿7÷ ÷

ƒ

percussive
with thumb

π Ï

with thumb and finger
use a resonant area of the cello body

▲ COMPUTER #10

J¿̂
.

¿ ¿
7

‰ ‰ ˙̇n#
jœœ#n?

ƒ

percussive
with thumb

π Ï
with thumb and finger

unbowed double gliss.

?

?
46

46
44 43Vc.

Cmptr.

freely freely
13

œb œn
j¿

whisper like night

p f

pizz.

seductive, sultry and expressive, wirey

q = 72 - 76

▲ COMPUTER #11

? ‰ œ# œ# œn œb œn œ# œn
œb ‰ œb

œn ‰ œb œ# œn œn
3

3

.wn

pizz.

ƒ

p f
arco

œb œn
j¿n wn

≥Œ ‰ wb
≥

p f

pizz.

l.v.ƒ

arco, sul pont.

?
œn Jœ# œ# œn œn œb œ# œn

œb ‰ œn œn œn3
3pizz.

p f ?
.œb œn œn

j¿n wn
p f

pizz.

l.v.ƒ
sim.

?
œn ‰ œb œ# œn œn œb Jœ#

3

3

p f
pizz.

?
45 47 46

46
Vc.

Cmptr.

freely freely
14

œb œn
j¿n wn

p f

pizz.

l.v.ƒ
sim.

?
œb œn œn œ# œn œn

œb œn œ# œn
œb œn œ# œn œn

œb œ# œn œn
3 3

3

pizz.

p f ? ‰ œ#
j¿n wnwb f

pizz.

l.v.ƒf
sim.

? .œn jœb
œ# œ# œn œb œn œ# œn

œb œn œ# œn œn
œb œ# œn œn œb

œn œ#3
3

3 3

pizz.

f p f
arco
accel.

elements ~ v. speak ≃ night v.1115



?

4

6

4

4

4

3

4

2

4

5

4

7

4

6

Vc.

Cmptr.

15
ww

w

wb

nn

#

g
g
g
g
g
g
g
g

˙
˙

˙

˙

n

n

b

n
g
g
g
g
g
g
g
g
g

III
I
II l. v.

ƒ

II

π
l.v.pizz.

▲ COMPUTER #12

I
ww

w

wb

nn

#

g
g
g
g
g
g
g
g

III
I
II l. v.

ƒ

.

.

.

.

˙
˙

˙

˙

n

n

b

n
g
g
g
g
g
g
g
g
g

I
II

π
l.v.

˙

˙

˙

˙b

n

#

n

g
g
g
g
g
g
g
g
g

j

œ

œ

I

arco, sul pont.
irregular double gliss.

ww

w

wb

nn

#

g
g
g
g
g
g
g
g

œœ

œ

œ

III

II

ƒ

.

.

.

.

w
w

w

w

n

n

b

n
g
g
g
g
g
g
g
g
g

Œ
?I

II

π
l.v.

~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~

?

4

6

4

4

4

3

4

2

Vc.

Cmptr.

16

‰

j

œn œ# œn

œb

œn œ#

œn

œb

œn

œb

œn

œn

œb

œ#

œn

œn

3
3

.wbƒ
p

arco, sul pont.

▲ COMPUTER #13

quicker, q = 92

œn

J

œ#

œ#
œn

œn

œb

œ#

œn

œb

‰

œn

œn
œn

3
3

p f

œn

‰

œb

œ# œn œn

œb

J

œ#

3

3

p f

arco, sul pont.

?

4

2

4

5

4

7

4

6

Vc.

Cmptr.

17

˙b

O

˙

b

b

p f

œb

œn
œn œ# œn

œn

œb

œn œ#

œn

œb œn

œ# œn

œn

œb

œ# œn œn

3 3

3

p f

.œn

j

œb

œ#

œ# œn

œb

œn œ#

œn

œb œn

œ# œn

œn

œb

œ# œn œn

œb

œn
œ#

3
3 3 3

f

p
f

?

4

6

4

4

4

3

4

2

4

5

4

7

8

6

Vc.

Cmptr.

Ÿ~~~~~~~~~~~~~~~ Ÿ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

18
ww

w

wb

nn

#

g
g
g
g
g
g
g
g

˙
˙

˙

˙

n

n

b

n
g
g
g
g
g
g
g
g
g

III
I

II l. v.

ƒ

II

π

l.v.
pizz.

▲ COMPUTER #14

I

calmly, q = 60
ww

w

wb

nn

#

g
g
g
g
g
g
g
g

III

II
l. v.

ƒ

I
.
.

.

.

˙
˙

˙

˙

n

n

b

n
g
g
g
g
g
g
g
g
g

I

II

π

l.v.

˙

˙

˙

˙b

n

n

#

g
g
g
g
g
g
g
g
g

j

œ

œ

˙

˙

œ

œ

n

n
I

arco, sul pont.

(      )
(      )

f

open strings with gliss.

ww

w

wb

nn

#

g
g
g
g
g
g
g
g

œœ

œ

œ

III

II

ƒ

I

.

.

.

.

w
w

w

w

n

n

b

n
g
g
g
g
g
g
g
g
g

Œ

O

œ
œ

n
n

j

œ

œ

I

II

π
l.v.

trill on harm. with gliss.

col legno tratto

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

elements ~ v. speak ≃ night v.1116



?

8

6

Vc.

Cmptr.

19

œ

œb

n

.

œ

œb

n

.

œ

œb

n

.

≈ œ

œb

#

.

œ

œb

n

.

œ

œ

#

b

.

œ

œ

n

b

.

œ

œ

#

b

.

œ

œb

n

.

œ

œb

n

.

œ

œb

b

.

‰ œ

œ

œb

n

#

.

>

œ

œ

n

b

.

œ

œb

#

.

œ

œ

n

b

.

œ

œb

#

.

6 3

5jeté

π p

sul pont.

f

quick, very edgy

▲ COMPUTER #15

≈
œ

œ

#

b

.

œ

œ

n

b

.

‰

œ

œ

#

b

.

œ

œb

n

.

≈
œ

œ

#

b

.

œ

œb

n

.

œ

œ

n

b

.

œ

œ

#

b

.

œ

œ

n

b

.

œ

œ

n

b

.

≈ œ

œb

b

>

‰

7 7

f

ord.

π
œb œn

œn œb œn œn

œb œn œb œn
œb

‰

œ

œ

#

b

.

œ

œb

#

.

œ

œ

n

b

.

œ

œ

#

b

.

œ

œb

n

.

œ

œb

n

.

œ

œb

#

.

≈ œ

œ

#

b

.

3 3
5 3

π
p

jeté

π

?

Vc.

Cmptr.

√
20

œb

.

œn

.

œ

.

œb

.

œn

.

œ
. ‰

œ

œ

n

b

.

œ

œ

#

b

.

œ

œb

#

.

œ

œ

#

b

.

œ

œb

#

.

œ

œb

n

.

œ

œb

b

.

œ

œb

# œ

œb

#

â

≈ œ

œb

#

3 3
3

6

π

ord.

f

‰

j

œ

œ

#

n

v

.

.

.

O

œ

œn

n

#
Uj

O

œ

œn

#

#

æ

æ

sul pont.

loco

II

ƒ
p

Œ

œn
œn œn œn

œn œ#
œn œn œn œ#

.

.

œ

œ#

# ≈6

wb
F f

ƒ

pizz. arco

l. v.

œn

œn
œ# œn œ# œn œn œn œn œ# œn œn

5
7

p
f

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

?

Vc.

Cmptr.

21

Œ

>

œn
œn œn œn

œn
œ# œn œ# œn œ#

œn œ# œn
œ# œn œn œ# œn

œb

>

œn œn œ# œn œ#

œb

>

œn œn œn
œn

œ#

œb

>

œn œn œn

œn œ#

6
6

6 6
6 6

wb p

ƒ
l. v.

œ

œn

n œb

œ

œ

n

#

œb

œ#

.œ#

œ

œn

n

>

‰

j

œ

>

œ

œ

n œb œ

œn

n œb œ

œ#

n œ

œn

n œ

œn

b œ

œn

n œ

œn

b œ

œn

n œ

œn

b œ

œn

n

3 3 7
f

w

w

wn

n

#

æ

U

ƒ

?

4

6

4

4

4

3

4

5

4

7

Vc.

Cmptr.

Ÿ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Ÿ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

10 seconds
22

▲ COMPUTER #16

wn ˙œ#(      )∏ p

wn
wn

p f π
col legno battuto

.˙#
æ

p ƒ

sul pont. ord.

.˙# ˙œn(      )π
col legno tratto

œ

œ

œ

œb

n

n

#

g
g
g
g
g
g
g
g

.

.

.

O

w
w

#

n
#

æ

gliss.

f

p

poco rit.
arco

÷

Vc.

Cmptr.

23

J

¿

.̂

¿

¿
?

ƒ

percussive
with thumb

π Ï

with thumb and finger

▲ COMPUTER #17

.œ#

U

œ

œ

n

n

œ# œn œ# œn .œ ≈
3

q = 46, slowly at first but aquiring energy and passion moving toward the end of each phrase

ç

▲ COMPUTER #

‰ œn œ# œn œ# œn

œn

œ# œn œ#

3 3

.˙b p
f

œ#
œn

œ#

œ# œn œn

œ#

œb

3

3

œ#

œ#

œ# œn
œ#

œ

œ#

˘

‰

,
3 3

ƒ

elements ~ v. speak ≃ night v.1117



?
Vc.

Cmptr.

24 ˙# œU œœnn œ# œn œ# œn œ œn œ# œn
3

3

Sp f
‰ œn œ# œn œ# œn œn œ# œn œ#3 3

.˙b pf
œ# œn œ# œ# œn œn œ# œb > œ# œ# œ# œn œ# œ

3

3
3 3

œ#≥̆
‰ œ# œn œ# œn œb œn œ# œn œ# œ# > œn œb œn

3 3 3 3ƒ f

?
Vc.

Cmptr.

25 œ# œn œ# œ# œn œ# œn œn œn .œ# œn3 3 3

gliss.
IV

ƒ J¿̂
. ¿ ¿÷ &

ƒ

percussive
with thumb

π Ï

with thumb and finger

▲ COMPUTER #

.˙nUæ œ œœ#n > œ# œn œ# œn œ
œn œ# œn œ# œ# œ# œn œ# œ# œ# œn œn3

3 6
3

? &Sp f
▲ COMPUTER #

faster

&Vc.

Cmptr.

Ÿ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
26 œn œn œn œb œn œb œ# œb ?

▲ COMPUTER #

wwwb
n#gggggg

jœœ
irregular double gliss.
trill against the open strings

œn >
U œn œn œn œn œn œn œn œn >

,
œn œn œn œn œn œn œn

q = 96, gently, espressivo

F
▲ COMPUTER #

œn >
, œn œn œn œn œn œn œn œn œn œn œ# œn œ# œn œ# œ œ# œ# œ# œ#

5

&
q = 116, aggressively

f ƒ
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

&Vc.

Cmptr.

10 seconds

27

œn œn œn .œn > Jœ# œn œ# œn ˙
3f

‰ œ# œn œ# œn œ# œ# œn ˙n .˙n
3 3 ‰ œ# œn œ# œn œn œn œ# ˙n ..˙̇nn

3 3 ?
poco rit. wwww##b

ngggggggggg
▲ COMPUTER #

p

strum, brittle, sul pont. wwww##b
ngggggggggg

jœœœ

π n

? 46Vc.

Cmptr.

28

œb >

U
œn œ# œn œn œœnn > œb > œn œ# œn œn œœn# > œb > œn œn œn œn œœnn > œb > œn œ# œn œ# œœ#n > œb > œn œ# œn œn œœn# > œb > œn œn œn œn œn

6 6 6 6 6
6

Sp
▲ COMPUTER #

œ# œn œn œ# œœnn
≥
>

œœœnn#
≤

œœn#
≥U

‰ œn œn œ# œn œn œn œ# œ# œn œn œn œ#3
5

3

ƒ

sul pont.

ord.

F
Œ

˙̇n# ^
ÓU

f

elements ~ v. speak ≃ night v.1118



?

4

6

4

4

4

3

4

2

4

5

4

7

Vc.

Cmptr.

20 seconds

29

œ

œ

œb

n

#

≥
>

œ

œ

œb

n

#

œ

œ

œb

n

#

œ

œ

œ

n

#

≥
>

œ

œ

œb

n

#

œ

œ

œb

n

#

▲ COMPUTER #

q = 126, abrupt and violently

ƒ

œ

œ

œb

n

#

≥
>

œ

œ

œb

n

#

œ

œ

œb

n

#

œ

œ

œb

n

#

≥
>

œ

œ

œb

n

#

≥
>

œ

œ

œb

n

#

œ

œ

œb

n

#

œ

œ

œ

n

n

#

≥
>

œ

œ

œ

n

n

#

≥
>

œ

œ

œ

n

n

#

≥
>

œ

œ

œ

n

n

#

œ

œ

œ

n

n

#

œ

œ

œ
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▲ COMPUTER #

q = 56, slowly, thoughtfully, with reflection, strum lower notes sul tasto, bow upper note molto vibrato
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optional repeat:
freely sing top line while 
improvising cello theme
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π
slowly, airy, floating in & out

▲ COMPUTER #
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Œ
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ƒ

shimmering and delicate, fast and light

π
▲ COMPUTER #
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harmonic trill on & off the string

I II
sul pont.
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