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Circular Limit

This piece stems from my research into algorithmic harmonic fields. Its building material is
a microtonal pitch set derived from a psychoacoustic analysis of a low G tone of the bass
recorder. This set provides the content to a stochastic field that is navigated amid its
defining poles of consonance/dissonance (related to auditory roughness), harmonicity/
inharmonicity (related to proportionality of intervallic ratios) and verticality/horizontality
(relating densities in time and pitch). Articulation, duration and dynamics are also coupled
to the field according to its key parameter, strength, which can be negative in order to
mirror the field with a zone in which inharmonicness takes precedence. The probabilities
of the pitches can either be related to a tonic and a mode, or each new pitch can be
considered a new tonic on which to base the probabilities (called 'atonic' mode).

This algorithmic control allows for slow, almost imperceptible transitions between distinct
harmonic configurations, as in the second half of the piece, running in atonic mode from a
state of high strength(tonal) to one of no strength (atonal), finally towards negative strength
(antitonal). The first half of the piece presents the material with a 'tonic' logic, taking
excursions through the fields for each of the possible modes constituted by the pitch set.
These journeys are interspersed with interludes based on timbral properties of the pitch set
and the sound of the instrument. It was composed by improvising with the computer
generator and transcribing the results.

The computer part accompanies the recorder by generating in realtime the same kind of
harmonic journeys, providing a wider ambitus of notes, timbres and vertical/horizontal
combinations. In the timbral interludes it extends and intensifies the sound of the recorder.
Juan S. Lach

May 2008

The recorder part was made in collaboration with Tomma Wessel, who premiered it with
the author on April 15th and 16th 2008 at Logos, Ghent and 't Stuk, Leuven in Belgium.

Durata: ca 13 min 30 sec



Performance notes

The amplification involves the recorder and the computer, which outputs a stereo signal.
The microphone signal from the recorder is also fed into the computer.

Recorder

Two microtonal pitch sets are used which correspond to the parts labelled dsp1 through 8 and cues 1 through 8 respectively.
After cue 9, the playing should be with normal equal tempered fingerings.
In the dsp parts, each note has its deviation in cents from equal temperament written below it.

The material for cues 1 through 8 is based on the following microtonal pitch set, written with the fingerings for a Yamaha
bass recorder (number B61). The interval regarded as a tonic is indicated at the beginning of each section (in purple).
Fingerings can be different on other instruments. In the score only the microtonal accidentals are indicated, not the
deviations in cents for each note. The pitch set should be learned to be played directly as a scale:

fingering: 0123456 0123 58 0123 012 45 01 3 56 02 456 0 4 0123 45
8 " -
6 ) | | T * ~
2 = Fo = o qo =
] 0 4 ‘L Y
ratio: 1/1 81/64 21/16 7/5 14/9 12/7 11/6 9/4
cents: O (+8) -29 -17 -35 +33 +49 (+4)

Playing techniques:

Multiphonics are indicated by a note with ’3 together with their fingering.
Ord: Ordinario, use no special technique for playing a note

Fltz: Flatterzunge

Air:  Air tone, leaking air

Noise: Noise tone, add a sharp "f" or "sss'' to the sound

t, tk:  Attack of note with a sharp 't' or alternation of t and k sounds
slap:  Slap tounge

Vibrato types:

vib ord: breath vibrato

chevroter: very fast and round throat vibrato

flattement = finger vibrato: movement of a finger or fingers on or at the edge of a keyhole
shadow effect: a tremolo/vibrato made by moving the hand over the labium

tounge vibrato: very fast '[]'

flatt + breath: a combination of finger and breath vibrato in opposite directions

Computer:

The computer part is played live and consists of either cues or dsp sections.

Cues are triggered manually by following the score. The computer will play synthetic material generated in
real-time. The dsp parts will process the live input of the recorder and the computer performer should
improvise on the four parameters of the dsp process:

bandwidth of vocoder,

mix level of vocoder / phase-vocoder
transposition of the spectrum

overall amplitude

The computer program can be obtained from the composer at lachjs@gmail.com. It is a standalone
application with graphic interface running SuperCollider on Mac OS X. It includes documentation
on how to use it. A 2-in, 2-out audio interface is needed.



Circular Limit

J 108 Juan S. Lach Lau
dspl
Computer |-H l,: I I I ' I I
~ fltzm fltz "X --» ord AT > ngie ___________ » air
A ° ./-\ > > ° >
A - o
e LA ﬁr_(—)_ be Z h,__ ‘}i) . b
Bass Recorder /=3 = S S : :
0T
Tomf T nom vib 22 -16 31 -49
i —_ S.fp
5
4
7
11 | |3 | | | |4 |
| ] | | |4 | | | |4 |
ord™ air ----- | (ord air ----- 4 air --------- 1
A g tot (ord) tt tt t ot t fast, round
8 A = , . . ; —. chevroter
Y T fhebate e o et 2
75O - ! i : A —— Y ! —]
01 - - — - _ _ . e S
2 f vib ord p / pf vib
5
6
F:7 ) 2 1) air ----
14 t t t t t t .t fast, round t ot t ot t ot
8 bed 2 chevroter ; — ) —
6 ) 1o ! | A | T | | T f
hdll D — — )] | ) | N 9] 9| | )] | o 4 |
y 4 N | N T 1] v | 1 | | [ |
R e e e e - . s o
vib p S r
20 dsp2
11 |3 | | |5 | |
| 1} |4 | | |4 . | |
: K allow to
— -} | 1 ~
t t t tt ttt t fo g
8 — < . o . he -
. 1 D] | A A | | | —d o) )
tm Eli J 94 N N )] | LJ - | Y 2 Y 2 b Y M VA / &
Sl E s SES IS NS SSSSSS== == === '
p S - p
. 2
1 | | |4 | | |
| L] | | |4 | | |
s l) g flattement Ord_:____f};k\ fglf;;vr_lizoy (j] air --1 air
s T — ord. 1)9_: 17\0_/ b, 12/7 " finger tt t
& ge e m_—h—ﬁ—
hdl D Y i Y 2 Y Y 2 & 1) O e LA i
4 \A g\ PN {\ / !/ | I’/ II . .
22 +18 -49 mf  vib ! — 2
Vi sfp sfp _ 1f o — f p f
5 air Ord alr —--- - oo oo |
< finger B aL Slap t t t t tttt tt tt t
o — w ) _— — |= 0 — T — T T
e i YL e 1 = BT o
; — & " 1 L s . —
VE— — 7 - P /




37 dsp3
11 4 |3 | | |4 | |
| 1} 4 |4 | | |4 | |
flattement
air air air © ord
8 Tt t t h': bor
. — 1 L] | — T.— '
) heie e i Foeith SEas 2 2
= A A | . v i) | s €
r— | — I -14 -22
mf  —f Mf—"1F f sfpp
43
1 | | | | | |3
| 1} | | | | | |4
/undert d
fltz --->» ord i re?ﬂo‘n’e's‘\?m\? . .
N — . E_Q_- o_—L—k’tt air alr
o A Ef f = - g 81/64 . t .t
rax 7= / |
hll & Do (@] Y [ Y 2 A 2 - — |
4 PN | PN VA PN /[ @& o o ° -
T — 31 — 118 - - = -
A pp pf pf
6
L/ I —— ] air air----4 air air- | air -4 air air air  air-
o tt ottt .t t.t . fingerty tt_— t .t _ ot .t
¢). - o — I = K— : T I 14
—»;—d—d—ﬂ'g o ¥reo+_ o o{-5 . o oo ifieo o o)
Sl - 7 = T N S ~N N -
pS T p fprf E'pf pfb p—7 pP—= Jfp fprJS P
Vi
57  mmmmmmmmmmeem o i air air air ——-———--- | air
ottt ot t _ bt — bt — t
)~ f D - f £ =1 N o — I R he o =
M e e e e TP
= = p f p—/ p=17f p——
61 dsp4
1 | | | | |
| L] | | | | |
air air or
t d'\o
8 >\ - /_\ ‘J t = A hﬁ l) .
Y A — 3 N1 ¥
hdll D — ;. 9| [ X el ) - . Ld"l. :
- == = g = ° s 31 52
p<f P ——— p{ fpf > fp f SIPP —— Sfp——
.
11 | | | | |2 |5 IZ |3
| 1} | | | | |4 |8 | |4
et Ofd =z = - - - > air
iy hﬁ : ord
8 17-0- hQ' — o 21/16  puem | > | >
Y] v [> ) N | | ] | |
X : AR S e
-49 +18 ., ., -1 ' e )
sfz mp D posibile —— mf




)
1/

J /)
=

» |

&4

=

h e

+ &

e l_l

|
L
L= l—'

hel)
=

75

fomf
mf

i

1/

— |/ —

Py
@

t

ar ————————-
t

2
*

e

'

bhe [[J

o
T

Do

=l=

.
L2 =

=

¥

het
@

81
86

ra o—

91

= dsp5

flattement - - - ------1

-22

overblowing
trill w/4

tk

4
sfp

15

h

fo\_/

Y5

98

—

flatt. fast

air
t

flatt. fast
8

 /E

— vib

pfprf

vib
S

o
~l
p

flatt. fast

p f}vib

air--
slap t

flatt. fast
—r‘\h

8

=

—
pl/fvib

L

~

slap t slap

»-

-
>

/

9/4

ord air ———————————§
t
o

)
.

flatt. fast
8

t

air

air--------

air
t

air
t

1
slap

—_—

slap t

—_—

alr ------------
slap t

>

air - - - -| flatt. fast

slap t slap

103
8

L

air --|

’ N t slap

bt

air
slap

g

t_t

t

alir
e R

| /B

o [TXY |

M

|
[ Kl

*

\

f=p

| /Aol

AL
4=

—

107
8




112

dsp6
11 | p | | |5 | | | |3
| ] | | | | |4 | | | Ill
ise—— -~ ~-~~--~ |
B %att. fast flattement. — — - - — - | E‘_‘gfe o ord m
R o o — — — A
q: {J 5 Y 2 Y Y ll)() »
G — &< ¢ ¢ I
vib -49 -16 +18 -14 31 pm I
= p—— b f
120 6
11 | | |4 | |4
| 1} I: | | |4 | Il‘:
58": L ! ! ' —-\I A beh 7 b D7 >
) e el oo o PP e Pize [jPE0e e 2
= == — b ST
p fp
125 air air
6 )" g L —_1 — ] . | | ] e — | 1
il Dl 429 UF Pp" P P P he P . 19J . - ° =)
~ > 'Vr + | | | | A 1) 1 | * A | L | Lr r‘ A M| | | |
 — — | — r y 1 ] — — [— — [ [——
fp fop
. . air  air air .
129 all' fla¢t. fast ar t = ” __air—-
i —— e I — T .=
Dpere o —rthom, e e l.
. P —_—— = — '
7B fp fpfr S p f—
133
dsp7
1 | p |5 | |
| | | | |4 | |
air ----1 7\ adlib notes _ EE
8 = t tt > > > b i e J?—Q— +
9~ ¥ l . | e A o ®
| Ié * A | - 1) 1 :’; }r \r \r\' }r r
1 - — | y 1 o1 +18 -49 +18
f E"“p Z mf sfp sfz
p
138
Y | | | e 3
hadow eff
N8 aaO\:{le ect rd ad Lib notes b-;— Qshadow effect air ________ |
h-S° » m 55 Tabium 7/5 t t ot
‘_(Q‘. _— — l’o qa ssee III.I.. e oo 00 I'III . T _— Ik\ I
2 et e ety
22 -14 22 m h
S sy mf % f /o >



144

tongue

tongue

left to right tongue left to right tongue
| — |- = |
- 5re % e a1 % frpe—©o ha e @
4 < 3 i | v i . e 1=_ j i — i
mf'vib vib —vib Vib
149 tongue tongu air- - - - atir
| . tongue t——
S - ’ 4 g o= 'uq'h - = N+ =
= = - = = / =" =
vib vib vib f mf  f
154 dsp8
1] | | 3 | | 4
] | | | A | | 4
flattement == _Tslow _tr slow/fast w/
air - | air h, ﬂ 2. "N
g tongue tt tonguea .'_’. t tongEF - - 17 2.
D - ]
Yt gom o b= b D@ = £
T e o 31 s 49
. . - ¥ _
vib  f vib h ;
m cnange air
mf mf f f p pressure

161
TR | | | | | |
| 1} 4 | | | | |
5 shadoyvtone __________
iZ‘ w/abium hﬁ Py air flatt +breath  air
6 /N h Pe3 = — t opposite dir. {
g 7 — — 11/6 o . — —
6 )" (7. * =S p=|
hdll 4 * | bt
1 vib
pp f 7 pr f
168 ~"TTTTITTUETCC at1r atir ———————— £—| flatt + breath %[ir_________?
< tt trl—_ Lo — L. opposite dir. — =
) —T—heie —ie e P i T RS oo
y4 ‘.J % = JE ] . )
=/ f oo [ opp wb =~ " oD
773 Ar----  All-=-==-————m o - oo oo )| R e e e e { air
t t t t flatt + breath
8. = _,N - . a_ rea 't' t t t’\ t,‘\t,,, t _ 't o
s e P Tl P e e
> | 4 | | . | — = | il > 3
| — — TS
f P rf
178 Al === == === e -
flatt + breath t t t t t t t t t t
(8\.‘) 4-a_. - — ANt ¢ t - { | & I,\ A
P e . Jie e, neis e g
4g | L= e ——+
Vi :
4



182

alr-----------|

t

~

—

tt

t

.\_/pp'

I._

]
_w -—
I
CYHN
_..L
LY
1N
Q|
(m
1V
N
m,/
% w ~d
|-
JW.\ ~d
2 N

10

193

(YN

T

a3
16

11

7
[

200

PR N

..

?.

EYIn

be le b;_h

(P /o

Ll

Ao_

\iSe

-

9] F

be-

s

|

f___

1V
1N

I9H

204
&8

12
8

12

ﬁ.

208

||93'
8

9

==

=

-

L)

V.4




it

N

I8l

(ol

Iy

o]

_
o/

fu

4]

Iy

KY

L
CHl

211
&

13

214

16

o

y L/

A

(—

-
E =

LY

| —

(T /.

e (2

220
s ]
6_\.
7

£

P
o
|

224
]
Pas

227

=i

]
9]
-
—

8 O be-

.‘/‘

e

i

et e

/. /bTCQ_ /ﬁ’o_

15

234

X

777

ey

P Ks

A~
®

a

('t

1




1
|

16

A&H

f:ﬁ/b» /5}_

—

rx

e SOR

o

—

238
8

243

—
I/

L

Fre

|
@

aZ 3Ny

=

!,_

=

9]

3

>

:ﬁSJL

H

28
Ve

2 _ |5 /& A/

=

e

o

('t

Py
o

. GO0
g (Yl
Q [72]
“ts *
EEC
g o=
= 0=
Ay
o 1L 108
~ Iy
— [T
T 4
y
o
4
|hvn=—
oL
Q0
(Y
'y
Hhv r\
S
Ky
-q
_
1500 “le
< ]
Il
TN
=
N ‘
(Yl
S = TN

be ™

IV

VP.
|

2
I
1

/‘;9_- ko o

.

be-

»

259
8

e

PP
or®

\
P

o o

be-

e T

be-

268
8

e
I

271

ek
|
Il

ny XK

ek
]

be-

Gent, Feb 20 - Apr 20 2008



	Title
	Programme notes
	Performance notes
	Score

