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ACCIDENTALS

for microtonal just intonation

EXTENDED HELMHOLTZ-ELLIS JI PITCH NOTATION

The exact intonation of each pitch is written out by means of the following harmonically defined accidentals:

H? b h # Y Pythagorean series of perfect fifths, based on the open strings
(...cgdae...)

? H % >f % L E E lowers / raises the pitch by a syntonic comma

81:80=circa 21.5 cents

? 5 ﬁ >$< @b @ E % lowers / raises the pitch by two syntonic commas

circa 43 cents

L r lowers / raises the pitch by a septimal comma
64:63 =circa 27.3 cents

L F lowers / raises the pitch by two septimal commas
circa 54.5 cents (notused in this score)

+ d raises / lowers the pitch by an 11-limit undecimal quarter-tone
33:32=circa 53.3 cents

<H -H' lowers / raises the pitch by a 13-limut tridecimal third-tone
27:26 = circa 65.3 cents

N z lowers / raises the pitch by a 17-limit schisma
256:255 = circa 6.8 cents

- N raises / lowers the pitch by a 19-limit schisma
313:512 = circa 3.4 cents

) J raises / lowers the pitch by a 23-limit comma

736:729 = circa 16.5 cents (not used in this score)

These 'Helmholtz-Ellis' accidentals for just intonation were designed in collaboration with Marc Sabat.

The attached arrows for piich alterations by a syntonic comma are transcriptions of the notation used by
Hermann von Helmholtz in his book "Die Lehre von den Tonempfindungen als plysiologische Grundlage
Sfiir die Theorie der Musik" (1863). — The annotated English translation "On the Sensations of Tone as a
Physiological Basis for the Theory of Music" (published 1875/1885) was made by Alexander J. Ellis, who
refined the definition of pitch within the 12-tone system of Equal Temperament by introducing a diwision of
the octave into 1200 cents. — The accidental sign denoting an alteration by a septimal comma was devised by
Guiseppe Tartini (1692-1770), the composer, violinist and researcher who investigated the difference tones
created by double-stops.

Pitch-bend information

In addition to the harmonic definition of a pitch by means of its accidentals, it is also possible to specify its
absolute piich-height as a cents-deviation from the respectively indicated chromatic pitch in the standard
12-tone system of Equal Temperament. — In this score, however, such additional pitch-bend numbers are
only used for the notes representing the micro-chromatic scale or cantus firmus which is played on the
lowest string of the viola and constitutes the backbone of the harmonic musical structure.

Frequency ratios

The score also denotes the mathematical frequency ratios of the various just intervals performed as double
stops or melodic steps. The numbers of these ratios contain a lot of information which ts extremely valuable
for tuning the intervals by ear. The frequency ratio serves as the stenographic “code name” of the interval,
specifying not only its size, but also the partial-unisons and difference tones relevant for its timbre, as well as
the ﬁmdamenlal pitch or root of the interval (its periodicity pilch) and the relative degree of consonance or
harmonic complexity of the tone relationship.

PERFORMANCE DURATION circa 30 minutes

This piece was commissioned by the Lucerne Festival and premiered at this festival on August 24, 2013
by the JACK Quartet..
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PART 1: Cadence and Modulations (Exposition and Development)
PART 2: Chords and Tunes (Final Dance and Postlude)

Over the past twenty years, | have been fascinated by the mesmerizing
sensations that can be established by making use of the ancient musical
performance practice of microtonal Just Intonation—as opposed to Equal or
unequal Temperament, which has been the prevailing performance practice in
Western music throughout the past 500 years. | have dedicated my music
entirely to exploring and featuring some of the many new sounds that can be
found in what James Tenney has called harmonic space, a concept he devised
as a model of our ear’s astounding psychoacoustic capability of harmonic
perception.

This experiment requires the development and systematic rehearsal of
appropriate new instrumental tuning and ensemble playing techniques. At the
same time, it requires the conception of compositional methods to organize the
specific sonorities, the various non-tempered intervals between all the carefully
tuned pitches. A functional microtonal counterpoint is needed—and a whole
new harmonic language with cadences and microtonal modulations—to create
musical contexts which ensure that all pitches may be tuned and performed
with a sufficient degree of precision, so that the characteristic timbre of just
intonation can in fact be generated and perceived.

While composing this string quartet, | was concerned with facing the intrinsic
paradox of just intonation counterpoint: How can several simultaneous
melodies be perceived at once, when all their successive pitches are absorbed
by a strikingly strong harmonic gravitation, getting fused into the momentary
overall sounds, simply and exactly because of their well-focused non-tempered
intonation? But even if the tunes are not completely audible, | believe their
melodic energy cannot possibly get lost. Whenever they can actually be sung
and performed with a caressing phrasing and articulation, they must contribute
their gestures to the musical flow of the sound progressions.

The counterpoint of this composition is based on a micro-chromatic scale
played by the viola in the lowest register on the C string. Each note of this
“cantus firmus” is also sounded as a double stop with the adjacent open G
string. Even though these dyads are always harmonized in the most consonant
possible way by the pitches of the other three instruments, some of these
chords constitute the most somber and dissonant timbres of the piece. This
sequence of precisely tuned “howls” is stretched out across the entire
performance duration and has suggested the title of the piece, which is
inspired by Allen Ginsberg’s enthusiastic Footnote to Howl, written in Berkeley
in 1955. (WvS)



Plainsound String Quartet "Holy Howl"

in 19-limit Just Intonation
PART 1 : Cadence and Modulations (Exposition and Development)
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*) The open strings are tuned in non-tempered perfect fifths. **) i.e. no frequency vibrato, please! But the occasional use of amplitude vibrato (once the intonation has been established) is
recommended — periodic or aperiodic changes of bow pressure, bowing speed, or bow position (distance from the bridge and angle of the bow, controlling the amount of hair on the strings).
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Make each fermata as long as needed, but keep it as short as

possible (any other sound may be prolonged ad lib. as well). The precisely tuned partial-unisons and combination tones serve to establish the specific timbre
of the various intervals. Some of those deserving particular attention are spelled out in this score.

9 LA
O A = -2- A A senza sord.
y 4 1 T T N 1
Y &' | O "L h ey O - [ | | [ | O Y 4 |
[ Fan) 7 [ vV oF [ [ & I |
\U,V | 1| a 1| 1| AY | 1
= p—
s © s -
p A /\ —_— 8 f
. e 8 -
H A senza sord. b= 5/3 H: 8/5 /hTe-q': M h_/e\_
7 1o —— O 1 —s 7o “A—o o = !
[ Fan) I [ | | [ [ [ |
\U,V | 1| o] O O 0 1| O-" } o I‘i 1| e - o - 1
O = 2 ¢ = p — =
Et ll'CE = - r r -
p\/ - - —_— — —_ espr. —_—
lbobe i ~ 20/7 21:20 h= A
) ‘b= 7/4 §2bz 12,7 ng s o0 (84c)  5/3 — 8/5 A o 1275 4 A o
y 4 - I N FK o I zo N
y 4% | \ T \ - 1 ] ] ] [#X0 O ¥
[ Fan) A | | [ | | [ &
\U,V f\ | 1T | | O } } LLV: } } AY
_ oq. O o o fog o). \\ - (- 03, T
1 4 N Al 2. 11- -84¢) - 3 ™~ .
§e) | & Lbh &l - [@© ) I I I I Y 4
| [V [ | Ay 7 [ L | I I I | 4 | | | | | & _—
| I\a N/ N [ @ ) (] e L A/X® ] () | | [l P ) O | Al Pk e O AY
iie) e &5 f T - 7 O = o o ENSAD S40 S0 < 7
o — §° 1 o 1° *r oo = — =
~— 'r' - 'F' = - = 'r'\_/
——
— — — P — —_ sonore _ — f
N A A 0 n %2 no T4
y 4 - ! ! ! ! ! ! bbes
y AW | (O | | | - | | | | |
\(&}) o g G" ® o g c" c"
D)} - - o [6) o o o [6) o ~
O o [¢) N Lbo- \ °
1- ~_ I \ b T~ | - | N
o) . | AN | Lol - | | | [ | Y 4
hll O | (O - ! | [/~ v I | | )& [@© ) &
7 S > o L "~ = > S o =
This score is licensed under a Creative Commons ,?f — p ———— espr _— sonore ' ——— ——— I f-r\'_/

Attribution-NonCommercial-NoDerivs 3.0 Unported License



ord.

i

~
e
[ -

N

~
I

L)

0

I\

I\

£

,'

y AlE

J Pm_uw_
" Jm.hﬂ
LR <=
Ills o
A \n/l 3
Py
I
I
S
|
w
A=
)|
i
I
W
AINA
1
o 9

O

bbee 7/4

5/3

[==5

"

bbee 774

ord. n

lho

O

0 bbee 7/4

\TIN mr
:
8
3
S
[ Eana\di ]
3P
| 1’f
1| |~
Amm- 3
NIl
A
i
AT N
¢lb »
At
4 _oﬂ
AN Y
Ly
- oo

L ] Lo

| |
»
<o\ 0 o
V o hur“ Il
M.\ «!
9
| Cl
Y
N — 11
N \
=
N
al
™
~Y
AN
AT
™ . \\@
~ \ﬂV. \ IU
b A
I .
LN

<
oJ. SN——

©-

- =

é

7

ritenuto

9

y AW

I'Lb o
v
b
1

sonore

o

12/5

o
o

L

qg 5/3

o

ol 1217

o

| _ Fv T | AN .vr
9 | . ] ] <
S R e (-
W /. NP
Hele_ . o
AT Wm m ol [T] v\\ y\\OA\
N o <
% l < ol [T] \ /\\ _Gv’
3k S T
~ | I e
op s S H T P -
I SN
mv‘ < . .

m o ov
u_.u¢ W -~ W—OA | Y pwvn
N~
0 < > <

I
oY A . Sl mv S
v & 2CTR e
L < |1
m N Q P\ B\ .
7 =TI G
A ._ m\l 1 ©
Rl vuo_.\n/l 2| =8||lb =
il = = By
| < b¢ﬂo_ NI < Mvm \\w Q. <
k] penal Y |HOA o~ gy Dv’
| A PO
¢ %> 0 b o o %
>~ L |~ A~ P 1 2
QLis s TR TRl 1My
.—v’ \OA\/I Tv’ 1778 O\ \W Tt
I m Q
i SRR PP \ 1
y ) WY
Jo  Nge 22 N &

ritenuto

avanti (J ca. 97 )

SLIDE PAGE

[@ X

0

_ marc.<f>pp I

AI f
~0H Tv( C
L
SR 3 0
o © R
[Te) W M
$I1 Qs Y ~ b
PN L
0 > . 5y
7 ’ )
$11 (0] J 3 L
PN N
AT _T’ TN ~¢
1 TN
Nl - h
] 5[/
©w o |
=N Qs mw_4_ [l s hw_\mw
~
= =
2 A} o=
e} [Te} «(/_.
a111/0 Q. g1 - 4111
« O & &
g 2k, N ] A~
A <
~ >
“NRe I 1
<« RN
— [Ts)
@
I i
4 ga
M w /J w
AR QIR
(1) 5 ) §
N 5 5
1] & C N ]
l X
-~ l 1| [~
E
< ® =
© P S .
yIl o8 m 16 0 U oe
l ¥ B ..ﬂ A.I%
©2 =&
eq i
2 W ™ <
< ©
(s} My L
381,00 $ SHPeloll)
A vi g XX vy ~
LT \ “ [N
AA & | \ 2 o
8 N o3 ) &L
oy QQ/ q L C T °
b ~
N~
MJ <
TR o]
~ ~
S]] S
Ty oops o]
5 v
< i
3 N4 Lo
RN ol
< o © o
~ N g g
I s -
SRR oo IS
- LY v | A
NG e 28 S

SLIDE PAGE

O

o 4

o

)




avanti (J ca. 97)

tempo primo ( J ca. 96 )

[¢]

-

pespr.

Fespr.
~ M

M

o
|

5/3
Nco
O
[ pont.

\

piu vicino a

~———

—

/A )
f

o

L4
A
[¢]

espr. ——

F’
ord.

o

_

O

L& 7/4
f-\‘ 3 1- (near the nut‘)
[@© )
i)
>p

al tasto

o

5/4
712

_3-
O

r-e

S
10/3

— f——pp ——— espr. —

)

20 : 21
(+84 ¢)
0]
g@ i
espr.

=

712

_— p —

r-e

1e)
1LY )
)
)

W) « ] [TTTT ] ) [TTH]
Co §- g pf C |4 }V/.v\\o N oiw ! < H &. s, 5
< g &
| | : <
. (e} 1 . . =
<l < SCoTy 20 e 3
E (L5 o 5
STNY el s + 5 g
© 15 g & E
~ 2 ) ~ A
) SR . M o ~ M
Vo%u._: A ' =100 Jﬂww\‘o = 3 1 _U S ]
4 | \ Q P P o S
SES SIS ) STWV —elae .|v £ L
o <19 & CR1TR e
® © Ak L g a 2
90k o s R U . o PRI )
<t | | Jer N s BERS ¥ Z¢ § Q - i N
. S = > 3 a0 . ®
Co 1 (N T $1111 & C\QQ| ™ ONIN| 2N o% 0 1l Ny = 2 T -
n_ N — DTN i \ AA — ' .A L mW A M M A M M N <
g —3 L o [ ~
L Il 3 \ v [Te)
R © / R IR IS < Gl
AT ] O 5 DIEy < SV 2yl B |1 ~ [ 10
I o..m - - NS
QL N -
& ~l |~ < mom
2l \TN0 1 s eel &
<
f ~
B I A VR ¥ N i O [ YT N Tl o . .
A o= s =>o OL.‘____WIW = Qo 0 ]
0 NS w ins Q LU
gl 8 10}
) =o[ Q| ¢ AN - 4
A o~ w N \
A [a)] N e
1 = \ > = ~ ANED
> S ¢ 7 ; .
: : 2 n C © 4
e >Og___ Al R 18 S
> 2 ERA . L L 83 <
e 3 pvid
SR o M Ee 1 e mdIRle Y8 § " o TR, AT#| 0 < <
SR N ._n y N ® of [T el+ 5
CN ] | ' | sl olglee P S
-~ ofN| 4 Q- w PR > %. .lm
N L Q
. 0] ol [TTR T4 g
P 5, < i - R
iy S . > 5 N
0 K nuf 2% 1] A O . . .
i = 1| @ I . S
m ° u@Jv A < w L AT HWle | |
2 N 1 ._ r
N |
S 5 N < < > - &
52 = | s IRl T os _ oo ol TR 210 % S
el R Tz i s
NI e} (TN s o 27 S of MO, T < y
o T o) N
1N = N WA S d N\ A\
m =oY@ | H > m MAID\ m A.LD\> 2 /_ \ /v O% u.“w fcd
\ S /g T -
N = S N LT
A d A a A i i - CO[[N| 21 A N o “‘ m o \\\v\\\\uv L~ <
T T < PO [ N = ® oiw i
oLl U L)L S 5
oV S ° \ 9l = 1ol S
w 3
0] 8 ) @
il _ 0l fA| f R S s sl 4l H< < )
Lu o s 1L B IR N N
" = > |3l < < FENT - T va 0 v
[7)) « ) IW e l ¥ .
< ' ] V10 o\ou N =o| [T 1164 J N
x (18 > ..
_._DL < < =00l T Tlet ) o N > Zm
=5 [ [ = I ¥ ~ q
1 | a g
» . > S 0L, . o % R
. < Ll 1 1 .
I TNNpRIRE E NI e NCES A R VIgey vy eedl] ] 2 g s olp °f > N
AN Oy ¢ ¢y G \ e
By ™ -~ N MR | A e em PR N
2N P xE 28 SN 2N N e & B N






























































































