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57701313 : Major (Music Research and Development)
Keyword : DIMENSIONS, SPACE, TIME, MUSIC COMPOSITION, SONIFICATION

MR. PONGSAKORN RATTANAPATTARAKUL : THROUGH TIME AND SPACE: A
SONIFICATION OF THE FIRST 5 DIMENSIONS OF THE UNIVERSE THESIS ADVISOR : PH.D.
JEAN-DAVID STEPHANE CAILLOUET

Following a strong interest in the theories of the creation of the universe, parallel
worlds and the inter-connections between science and art, | decided to reflect on the relative
perceptions of time and space through the creation of a musical work. This research aims at
translating the experiences and perceptions of the dimensions 0 to 5 described in quantum

theory into a musical context.

The following interpretation process is used as a filter and guide throughout: (1)
The 0th dimension: the smallest particle of sound. (2) The 1st dimension: the horizontal direction
of sound and melodic contours, thelength of the sonic events. (3) The 2nd dimension: the
harmonic and spectral profile of sound (4) The 3rd dimension: the density, weight of sound
pressure and overall loudness of the sonic phenomenon. (5) The 4th dimension: the position,
direction and spatialisation of sonic gestures through time and space. Creating perception with
the time paradigm of past, present and future through transformations of sonic events. (6) The
5th dimension: the multiple possible permutations explored-in the world of physics; a single

musical idea might exist in opportunities-variations.

This interdisciplinary research is presented through an acoustic music composition
for 29 musicians whose positioning aims at achieving-holophonic textures reflecting the temporal
and spatial concepts depicted. This research illustrates the concepts described above, providing
an imaginary interpretation of the various dimensions and modes of perception of time and
space. This composition intends to inform the audience and facilitate an understanding of those
scientific ideas through the medium of sound. This interdisciplinary approach also offers a unique
view point through which to explore and challenge the techniques of music composition. The
scientific view point will inform various, from the organisational structures of the sonic events,
complex harmonies, the relations between time ratios and alternative melodic motions and

gestures.
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2.3 aunsatdnnsy (Spectral Music)
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' Curtis Roads, Microsound, (Cambridge: The Mit Press, 2001), 34.
2 william A. Sethares, Tuning, Timbre, Spectrum, Scale, (London:

Springer, 2005), 13.
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11: (William A. Sethares, Tuning, Timbre, Spectrum, Scale, p.19)
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(First Partial) 119892901584 2 2968AULININUARD WISTeanand (Second Partial)
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° | 1Y I & | 13
UGNV TAUVDIEBITUNISITIaAg 9

75.5%8 #9aa (Dr. Rachel Hall) lanandsssluila (Harmonic) wazdusisluila
(Inharmonic) TuatnasuinEesesensludatdudsiunlduuesesatswaziasaadruiuiu
WAl szEsInMsdutusenisdurdudss 1 05 duiliieadssniiaanneSeuden

! d' [ Yo a a A a a . =
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& Y o § v & v Ada X ug A i a A o A =g
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B William A. Sethares, Tuning, Timbre, Spectrum, Scale, (London:

Springer, 2005), 19.
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Chladni plate experiment and Chladni patterns published by John Tyndall in 1869.
From the UCLA Physics Lab demonstrations web site.

ANA 2 NSNAABIVULKUTANE Chladni Plate

fiun: http://demoweb.physics.ucla.edu/content/60-chladni-plate

2.4 sunssalalaluiia (Holophonic)

wunAndendssuuulslalniaviedsaiidudase ud a.a. 1966 Tuas twvlwes
(Pierre Schaeffer) nanafianun3didanseezaafnluntsde Traite des Objets Musicaux 31
noufvefenuingdssivanednngmsaideds q wdeiniul aa. 1994 iada
ausalad (Denis Smalley) lauaiifoulynsmufuanmguiansmuesie annduuagsu
sveadevindnuazvendeslunisnszaeiveesduseneuluiiufivesaunnduuaswei-

nssumAnvunatullasuerduniendaszuazl a.a. 1991 s laan Satan UJean-

' Rachel Hall, “Harmonic and Inharmonic Spectra”, accessed December

22, 2015, available from http://people.sju.edu/~rhall/SoundingNumber/spectra.pdf


http://people.sju.edu/~rhall/SoundingNumber/spectra.pdf
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Period Graphic representation Type

400 - 1450 ~—— Monophonic Texture
1450-1750 ~_— Polyphonic Texture
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‘\.._/""J__:

1750-1950 Homophonic Texture

1950- Holophonic Texture

A9 3 sUuansgUnsTuaunsuuulalalnie

fn: http://www.musicandmeaning.net/issues/showArticle.php?artiD=4.5
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1 @Y 503U, nealimnemansivduwesawnaans, Nunased 2, wlavn The

Science of Interstellar, walae 9330088 AnINH, (NFUNN: URYY, 2558), 260-261.
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' lannis Xenakis, Formalized Music: Thought and Mathematics in

Composition, ed. Sharon Kanach (New York: Pendragon Press, 1992) 22.
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" Christopher Nolan, director, Interstellar [motion picture], USA: Warner

Bros. Pictures and Paramount Pictures, 2014.


https://en.wikipedia.org/wiki/Warner_Bros._Pictures
https://en.wikipedia.org/wiki/Warner_Bros._Pictures
https://en.wikipedia.org/wiki/Paramount_Pictures
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2.8 Les Espaces Acoustiques

Les Espaces Acoustiques™ iuaulvaifignves 1wes13a n3iwd Gérard Grisey gn
wiagulugael a.a. 1974-1985 wazilunanuiivihliusinguutemausnsvesdaiign
YuzUsziusnIwdinsngineasidenvesaunasudes yavesrudnligiiumnariluandli
Wiudnwazaoudesldednesdaau Medratuninuuanaisedladn Middle C Mauuuelu
warliledu n3wd aunsanazifeusuuidssing q egralndifgalagnisldiasesnunsngumily
WwssnmAAlI “A1TFuATIEIELLATRIAUAS” (Instrumental Synthesis) Aa0e197lan
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° cs' 1% dll a vl = v o Y a1 oA a
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i o = o Y = Ao =
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Partiels #9UnfUumMeANlAnALLINTIaAMENIsIIaMIdIATIEAdEATIAUAT

'8 AU 503U, NeglfIne1mansiudunesanaais, fuvindadt 2, uwlaan The
Science of Interstellar, WUalag a550nge S50, (NFUNN: WAYY, 2558), 261-269.

¥ Thomas May, accessed October 28, 2015, available from
https://articulatesilences.wordpress.com/2012/10/11/\es-espaces-acoustiques-gerard-

grisey/
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DFrancois Rose, “Introduction to the Pitch Organization of French Spectral
Music” Perspectives of New Music, Vol. 34, No. 2 (Summer 1996), accessed October

19, 2015, available from http://www.jstor.org/stable/833469, 9.
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2.9 Pithoprakta

lannis Xenakis inlunsauaIvINInAnuilulszimanis Jausssunnlusiu azas
anlnenssy Uswguazadinmansdidninasgreindionnunlueuuseiug venani
wuuraamsadamansdaiuiafenyulunstauanufaisaesiiu fananusiuay
andmenssuveswunda® unuUseus Pithoprakta 1unumdsan Metastasis AiguUszius

919N UIINNUYWINAINUIAY UunIa - Juanduu ¥eeing nasnwasilauenns

2L Jonathan Cross, Music and Mathematics: From Pythagoras to Fractals,
ed. John Fauvel, Raymond Flood and Robin Wilson (New York: Oxford University
Press, 2006), 145-146.
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Juaswsniliwundaldsuniseensuludeadesiiluendnual fis “Cloud of Points”
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MWN 9 7918 Cloud of Points Tuunusewus Pithoprakta lag lannis Xenakis

4 van Hewett, Carey Lovelace, Sharon Kanach and Mekhi Xenakis, Drawing Papers 88, p.2922

Ansnsiuansliifiuiisdnway Cloud of Points Min¥ulueu Pithoprakta wazain
LuIAnYeIde1uila wurAa (lannis Xenakis) lagnideuadlulysunsulinvoanas

Pithoprakta 11tdeeusazidesgaideainud Ay resnuiiioUsslevivesianiauaziadinve

22 lvan Hewett, Carey Lovelace, Sharon Kanach and Mekhi Xenakis, “lannis
Xenakis: Composer, Architect, Visionary”, Drawing Papers 88, (The Drawing Center,

2010), 29.
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2.10 Terretektorh

Terretektorh Wusuyssiusdmiuinauns 88 au lnedmuaniuilunisiussiad
Junenaudainaussynauagdeusaurmensiiegnsinay wundaiinuadidiezisegnie
Tungdinauning 88 au lnediindnaunsnliludilalaneasegaussadlunissuilades
= W ' ] Y} g A o Y v
uansaiulunsiazdiuresns msdansuansluasusniiiel a.a. 1965 Tu gilsagnnszdu
Tighennaievrldsuiidusintulusiunidu q wigilsdresazduladnuasianuddnin

AULDIYNUIAY

3 Panayiotis A. Kokoras, “Towards a Holophonic Musical Texture”, JMM:

The Journal of Music and Meaning 4, (Winter 2007): sec.5.3, accessed November 1,

2015, available from http://www.musicandmeaning.net/issues/showArticle.php?artiD

=4.5


http://www.musicandmeaning.net/issues/showArticle.php?artID%20=4.5
http://www.musicandmeaning.net/issues/showArticle.php?artID%20=4.5
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P37 van Hewett, Carey Lovelace, Sharon Kanach and Mekhi Xenakis, Drawing Papers 88, p.6124
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2% lvan Hewett, Carey Lovelace, Sharon Kanach and Mekhi Xenakis, “lannis
Xenakis: Composer, Architect, Visionary”, Drawing Papers 88, (The Drawing Center,

2010), 61.
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vugianeneguAnuTuivutuIndunsimedaindavesanudnnudilanidluna

¥ 4
a aav <

& ~ o E & a ) LA v o

U Fenwduillidnwazdunisdnanuiuasasiusenauressuuuuigninnnuielides
d' &’ d‘ $ 4 2K & v} 1 v} [} 1

anunsaveasulUTunuin1sanelawaslaan11909PUTE N UVDIANAIUIINNG A IUAIVDILA

azlin T1UIUATRIAUAS ILDBLAARTILABL I UAUTIORT IS DBLARNTILABLITUTIIA

The scale of tempos

should denote 12 steps (to be sensed as equally
large) between d = 60 and ¢ = 120. The metro-
nome values are rounded off:

¢ =60 ¢« =90
¢ =635 ¢ =95
s =67 e =101
d =755 d =1135
d =80 ¢ =120
¢ =85

A9 13 nT1ASaluunyUseRus Gruppen lag Karlheinz Stockhausen
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9 percussionists play:

13 Almglocken (cowbells), pitches @ 2
approximately: 4

Each cowbell actually produces several tones;
the dominating tone should have the indicated
pitch. Om 3.

A9 14 nsnszaelinues Cowbells Tuundseius Gruppen

Alle Rechte
vorbehalten

Nr. 6 Gruppen fiir drei Orchester
Karlheinz Stockhausen

Eln Lsutsthrke -Zeichen Im Quadrat
Wbt dis maximale oder dominisrsade
Lautsthrio olner Gruppe oder Tellgruppe sn.

N v Y
AN 15 LEPIUENLSNYDIUNUSEIUS Gruppen

%

Tuadinysingmetianisuseiusuuy Pointillism fdnwauzidoaduganselingi
duussiasuazdewialuddniaTosnunidu FWunnganegrspednidulundeinst q uaz

Tifianuieitestunsivandsuvalundu?

# James L. McHard, The Future of Modern Music. 3rd ed. (Michigan: Iconic Press,

2008) 195-197.
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m tutti molto legato

ATl 16 UnUseus Gruppen Wil 2.12

ngUanIgNTlddnsduimztaranusiunnasiulusgosusaz
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3.1 dr92uaznnassaignuiailaasaay
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dze

$1u7u 2 geiiduauanenatudel gnuiaduna 4 wuRumsuazgnuiatoua 7 wufiues
nMsdrTanuddauduiusluing 4 1899 2 vwiedianuieitesiunisinfeunves

A1PY1ITALAULAB LA L UA NWULAIT

a

3.1.1 Wodunm a swndsuilsaztsingudugnuian 3 ffies 1 gn

aa o

3.1.2 iledunm GﬂLmuﬂﬁﬁu&f\]uU‘ﬁﬂQL‘UuaﬂU’lﬁﬂ 3 1EUIU 2 an

Y

3.1.3 iledunnandunianilaludBnduviaazunngidugnuiad 3 fRsiumu 2

Y

gnindeuvinsesnainiu

3.1.4 mammmmﬂmLmuwuﬂﬂaqaﬂml,mmﬁ]uﬂi']m;]L‘Uuaﬂmﬁﬂ 3 A9 2
gnindoudmy

waildanmisdmaii idaiammsmaedeuiivendesneluiiuiinisussias
yonanmnnsalides 3 47 lugfianesngeanan ¢ §d Inenadildannsedsudiuas
ponnAuresgnuIAfiaiiouruideuaisaniinnisainislugdnivnnisalnils Sahmada
n1sLaoULEsS (Blurring Technique) mﬂ%uazE"J’Qﬁ’lLLuaﬁmﬁuwﬁmuﬂms;mazﬁmwmﬁuiﬂléf

WU 5 1A Aesusngeglusmssiudlivuiu

3.2 #519MUUIIADIALNUINITANINLASTDIAUAS LUUNUTZNUS

2N

PMNLUIRATEINARBLINA JIvelaAnfLrlIN1sinLATeIRUn3laedinugIuLn

[y

mﬂiﬂﬁmﬁamLLazﬁﬁaulﬂﬂﬁmmmdﬁud%mﬁawﬁauﬂﬂﬁ WinlmAnaudululatunis

maauwﬁuaqLammvmmmumaawaa“ 4 wag 5
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INSTRUMENTS

2 Contrabass

CONDUCTOR

W 4 Flute

B 1 Bass clarinet u L
Cl |

14 Violins n

H B B

B 4 Violas
H B B

B 4 Cellos u B

AN 17 LUUT1ADINITIARILNULATDIAURS N8l

INSTRUMENTS

5 SECTIONS

W 4 Flute

B 1 Bass clarinet
14 Violins

B 4 Violas

W 4 Cellos

2 Contrabass

5 Sections
Section 1 : 2 Violins, 1 Viola, 1 Cello, (+Contrabass)
Section 2 : 2 Violins, 1 Viola, 1 Cello, (+Violin)
Section 3 : 2 Violins, 1 Viola, 1 Cello, (+Violin)
Section 4 : 2 Violins, 1 Viola, 1 Cello, (+Contrabass)
Section 5 : 1 bass clarinet, 4 flutes, 4 violins

A7 18 wuunasansdniiuiisdesutaseniu 5 nay
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oA UUINRIUDINUNLAIFITAINIFILNUWATDIAUMS IaeUsENaUMIELATeaN k]

= = = d‘ e v 1 [ ! 14 1 (%
AL tAIRNEY ‘UQ@Jﬂ’]iﬂiB%’]EJUiBLﬂVIGU@QLﬂi@ﬂ@u@]ﬂﬂLLUﬂ@@ﬂLﬂUﬂQN‘lﬂ@Eﬂ\‘iﬁiﬂJ’Wﬁﬂu

3.3 fvuafianisnisideuiiveadesluiiud

densuduntiaznguvenaiesaunind Jadmusfienisnsadeudiielfiiy
wuuiaesdmiuaitanlunsUseius elMAnanuasandesiuynvounnnisaiidesd
argnuanuadluusaziisvesunUsziusTasanunsaindouiiainngugnay tdeuilunuades

LAADUNIZABANAINANMIBPADUN L URAN IR sIT U Laduluun e

SPACE DIMENSIONS

A ° ‘:4' - = & A
MWN 19 Luud1aeIn1siadeuiveddesluiunaess

3.4 \Honidesiiazldiluliiavanvasann iy
Uszinnveamsesnunsianuadsznauliie an wanaisiile liledu Tlean wala
wavsiubaiua JIdeideninsosuanaisiinlindunininanvenaiioussadinvan 3938

= o A o v o o v & vaw §vas i a Y o
nsidenideaazdunldiluldandniiu §Ideldisdulaemanadevediniidy Common
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Tone wosniAswazaztlualauauunulutindeiiiigavesuanaiside lnawaies
AUASTIINUATYINFE IR

Wan frdesseninalidn C4 - D7

wanalsiin  dYadesseninglan Db2 - F5

Tedu Joadeeseninaan  G3 - G7
Aean Jradeaseninglun  C3 - E6
wala Jrdeaseminglun C2 - G5
fuLUaLua fvadesseringlus E1-D4
Flute gmmm
Bass Clarinet [ [ |
Violin [ |
Viola HE
Cello [ [ |
Double Bass [T}

AN 20 waRIY9NINavaddssvaasasnunsnunluldluunUsewus

91NN15dUuaTIATIBRaEN U AYI9 C4-DA LT Common Tone ¥831NLAT 01

(%
a v = U A

auns Aewmeilfusenusiwnduladenidn D wetunduliandnvesanasuluum

q

v ¢

Useusuazilasulmuaeaisidaauinlis D2 sourlevinnisitesgiaunasuidsavasua

Aasufinlagly TUsunsy iZotope RX 5 Audio Editor

% Kent Kennan and Donald Grantham, The Technique of Orchestration,

6th ed. (USA: Pearson Education, 2002) 386-388.
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Written Sounding
Bass Clarinet Piano o
=6 ? ]

o

Bass Clarinet Zoom Hé Handy Recorder iZotope RX 5 Audio Editor

PN ] cag Yo a v = a B a &
AN 21 GUUG]E]ULLagﬁ]]UﬂimwﬁlsﬁﬂqLUUﬂqﬁ‘UUWﬂLLagjLﬂﬁqgﬁiu@ D2 UUAAANILUR

Analysis Result

AT 22 wan1TIATIzREENRlUTINTY iZotope RX 5
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= a ¢ v A v o | as a
AN 23 Naﬂ'ﬁ'ﬂLﬂﬁ']S‘ViaL'Uﬂ@'ﬁllL‘VlEJ‘Uﬂ‘UGnLLW'UQGU'ENﬂEJLUEJIu

3.5 1assad19lunnsussnusaunsg

1 [

lassasnauar sukuunsUssiusgnAmualilansinguizasdanuduiusluusazils
Tnsnwsamazuanavnnisalidoswewniifdsdes 9 Waunandai 1 lUghan 5 vusingiu
ANUARAIULUUINE AR S haENALNE AN STAY TR UNSANTNTNTINE LU AIY

[y

19NV INMANTALALNDS DS 41389513 luUNUTERUSAaDATUIUY

3.6 UnUsyiusnaasy EMIT

) e A ¥ L =2 av A ! & A a
EMIT W UUNAUIULINNLNYIVBINUNNTAN I UIFULIDINTIUNUNLALZLIAY: USUN

VY &

= aa % Y o I ) A 4 Y (% ¥
Fea 5 AAusnvesonnn lagudsannlavinnisidendesiiagldduldavanvesaunasunasla

Y]

gadssvadldaduniseuios Fuinisneaaslagyiprudfgyluzewesnisidonldynides

o

v

nanaduiieduasizridsslninatdssdulis D2 YadUanasiin Juanatailsenin
Instrumental Synthesis 1HuauUssRusSEmSuTnauss 6 AL Usznaumie Flute, Clarinet,
Violin, Cello, Piano ag Percussion HARSA®AILUU Sonata Unysenusilasunsstunala
11NN UV RLAZ IR IR UL ARSI NN ANAR ST NG IYAUASLUY Spectral
music kandbiiuianguaiufvessnsluiiaideuiueguuldnides D waziuivevaen
P vy Yo  vee Iy = a 1 Py ' a

ielvigfslasuitsaunasuvesdesigeustgniely snluisanuvnuwiuresUSunauiauay

o = Y a A S v oA & v o 8§ Y a a < a A
AINUAIVDILE a@ﬁ'ﬁu‘ﬂ@ﬂmaqmL‘Wa@lla']ﬂULWENLaﬂu@ﬂmqiﬁLﬂﬂiqﬂagL@'ﬂ@Laﬂ ] NAADUY
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EMIT

Pongsakorn Rattanapattarakul

MRRN

J=80 improvise as fast as possible * Air tone
) be 'd‘di ! ’
b A £ 1
Flute |Hes ;
P i
yia — | PP
improvise as fast|as possible| * Air tone
n * -
. . p 4 { :
Clarinet in B> | ey i — :
ANSY4 by J !
'O AU L4 !
—_— pp
sul pont. ;| improvise as fast as possible
1#4‘11 Paattig SulD
s N =% & 9 ’
- b A
Violin | Hes Err
51 VA
I —
rsufpont |
Sul D ,
de =
. raxy ",
Violoncello JEE£ o N
N\ improvise as fast as possible o
~—~————
Nia —_— f——

= = ? Vibrapho
BassDrum?é } - } } Fo o 2 |

4
4.:80

CQ;’ND

Piano

NT

ANA 24 LAAILUANUNLSNVDIUNUSEAUS EMIT



30

improvise as fast|as possible|

sul pont. improvise as fast as possible
2tedeiote su
77777 £
7 K
[Surpont—] Su|
— £

improvise as fast as possible

/4

AW 25 watla Random Improvise Tuunusgius EMIT ol 2

% v & oA v a . \ o Y a
AUseiusidenldinalia Random Improvise Tugasusnvanas lngasiayalini
wansinsiululsasiesoIuns Weasuiasuveudswneluniliunanyanisnaassailn-

ASUYDAUAAANSLIIN

e[ Airtone|

A9 26 waila Air Tone, Tremolo, Glissando TuunuUsesius EMIT vesii 4
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Ausziusidenldinaia Air Tone TwasesauliiuagluvaziieiiunIesangldinaia
Tremolo W3auAun1s Glissando waziinsidideasianuiieanaulminaunswiiowssula

deoeianue Famedawarilagnianlddmasauninas

2
7 R —
) d,‘a Y o
FI. | ey !
Ui
PPP— V4
o) 12 S O
> s f
Cl. \He }
A4
£ pPop———— P
y
(= .
vin. |5 S o o
D) [ ——  ——
PPP—F——"—| P
o
Ve. |
N\ 3 o3 o o
mf — p

9 ﬁ%@v/\@
Vib. § =

3

56

QQ;’&»

PA
Mo

PA

o0]

NP

ANA 27 UNUSERUS EMIT 99099 7
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v 6§

AusEusdenldnliasesnunsuiasulaewudly Vibraphone wag Piano Laulung

¥
a1 = 6"

3Jﬂ’]L‘ﬂ‘lﬂﬂﬁ]WUg’MLLﬁs@’ﬁINﬁﬂLﬂ/i?ﬁ?u druA3e9 Flute, Clarinet way Violin azldldnfiidu
dugnslude

WA EMIT lognAnidenlvsiuussiaslunaudin “Multilatérale Ensemble Asian
Tour 2016” TaeAadurs Multilatérale Ensemble anUsziwedsuaa lufudl 19 funy

WA, 2559 a4 MoUsyyiian AudinusITuuiasTmelng

3.7 uNUsENUSNARLY Parallel Illusion

Parallel Illusion THuwIAnLsaaliiguuIulun1sUsERuSasieunsiinmnnsaiides
| aada X = v =y % Y a v ¢ o A
anediATAnvuluvRiu Fafuseiusaesnsiiiianisdemenisalidesiuliun Inedeu

819074 willaududne deudutisviouanmindonvesnnnisalidesilinsaiueg19quas

falal

viasuadoudunisanimsiviveuyedmssuyedidadiatunsdiiduinsnimee i

U q
v ,
v a

A o ed K= o a I 44'
waqm\‘laaﬂiﬂ muﬂizwuﬁ“duummLﬁﬂAE]LLﬂ’Jﬂ@IUﬂ']iUi:WUﬁ VL@JLQW']%LR]’]B“NTLUGQQGUEN

v
s a

AMUIUNIIAUAS UNUseusiiduaudnsuniosnuns 3 3u Usznausae Flute, Viola

ey Piano
Parallel Illusion
2017
Pongsakorn R.
Rubato »=60
Air tone tr r:
) o——po —» . ‘ om0 : Lo——>o—— > : _o—>o——» .
Flute oy % N7
'3 4 t b t } — t t | ;i t |
A————p—n pPpP————p—pp pp——p—f———n pPp—mp—
. non vibrato half pressure
Vibrato VWA 1 tr
. — ‘ s
pp —p —_f—— pp P
Rubjato »=60
) § g0l SeO
= o o
7
o4
: re
Piano damp| damp| damp
—3—
% : :
4 I I
i Iy, )
¥ __lv. v v
rp rpe rp

AN 28 NULSNVBIUNUSENUS Parallel illusion
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[

nngulutausnvesunussiudilsvinsfnunisidasuulasmeadesannlini D
Woadsareniiedudunuuliunseiusionintulunuiselnedodutiusniizuain
wige 1dimada Air Tone fee q wusanmluiunuuisauiades Half Air - Half Tone w¥ox
funnsilasussiuanudiivananssulunsasdasuaziuasundasiuifude snfndsanldn

Yausn Husziuslanaassrauwmataduindr luielviiindduveudesniinuvainvany

wazunaulaundeTu

whistle tones
4 35 &
) [ U e PR —
F. {5 REES CEE g |d S 1 &
= E— ‘ } }
o
mf —pp P
half pressure flautando
ttr s.p. yi ord. —
= . - . 4 e ;
Vi, JBE—— = = =t X ] =
[ER i Py ‘ ‘ ‘ = ‘
H \J i L7 = 32—
f—p — mf——p mf PP
sul D N

mwﬁ 29 wAada Half Pressure Trill kaz Flautando tuundseius Parallel Illusion

L% s

Turiaeil 36 vesunUseus Parallel lllusion Aleanldimaila Half Pressure Trill Tng

AAUINUNAIUNAI eI DIl nUNRwasluvead 40 Alearldwmedia Flautando

adeudedilndifgslnudssamgauinign

whistle tones + key click
Mo A g i S ey
T T

T
T
1
T

»
r©

AWl 30 wiAdla Whistle Tones was Key Click Tuunusgius Parallel Illusion

TusieaN 70 vasunUszius Parallel Illusion lanmasNaLnAla Whistle Tones

way Key Click imieiuwazaiunsavinaunleiulalusegied

UnUsenus Parallel Illusion touuwanInsaksnlulasInIsausy “2017 NIRMITA
COMPOSERS WORKSHOP” Ingiinaunsainusemeansgerusniain NIRMITA COMPOSERS

INSTITUTE Tuiui 25 nsngiau w.a. 2560 ol AgA3ENAMERS uningtaedauing
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uni 4

a '3 [ 4 a [ 4
AATIZAUNUTENUSLASINAUANITUITENUS

UnUsziiudinas Shake WWuwarudsziusannisneasdaglduuudiasmnisinel-
manslun1seSuredifinne 9 aenanda 5 Tawsntunisvihenudilaaniinisaliiegvendes

Tuenanlegldiesesnuninaundiuig 29 Junazuuseandu 5 ngugesnaninsalil

$ o oo @

AN 31 sunmbagiaunianualuunyseiius Shake
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Section 1 .

Section 2 -

Section 3 .

Section 4 -

Shakg

Section 5° ez g

AN 32 NLSNVIUNUSLNUS Shake
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TunthusnuasunUseius Shake fBn1sdanisuusnguinsosaunseandu 5 naudsil

ﬂa':uﬁ 1 Uisﬂa‘uﬁwméaﬂma Violin I, Violin Il, Viola, Violoncello, Double Bass

q

oA

AQUN 2 Ussﬂauﬁwméaama Violin I, Violin Il, Violin IlI, Viola, Violoncello

q

'
1 I

AQUN 3 Uizﬂaué’wm%mw Violin 1, Violin II, Violin Ill, Viola, Violoncello

q

'
1 I

nauN 4 Uizﬂaué’aaLﬂ%qma Violin 1, Violin I, Viola, Violoncello, Double Bass

q

'
oA

naud 5 Usznousmeiasesauls Flute I, Flute II, Flute IIl, Flute IV, Bass Clarinet

q

LLasm%"aqmsJ Violin I, Violin Il, Violin llI, Violin IV

4.1 BINVDIUNUTENUS Shake

PUINVBIUNYTEIUS Shake (HugasidhassuuAnvoseynnanss uansanzdu
aziiteuveseynia 1 17 Tnefienaudululalumsdureandsafeadiflsuuuuvainvans §3de
thuunAndasfoudunenlunidsunlasonies 1 fnneuludannizidus 2 96 lay
fnua IHiSuananudeuanvedidsuasaes o iinudiauademasnaunisasg
sUkuy Msdu aiitouvedlinfifddunniu Ssnmsiudsundaadedutaaiinisimuini
saiflodagldinalalunsUseiusiiveinvianswaznauranadisefumudiussellil

411 Wasusuvtlenisauuaiereauaiasagenn Sul Tasto 1USs Sul Ponticello

4.1.2 fiuwaldanisduanesionsvia Vibrato

4.1.3 fwesdvesidasonisldinada Tremolo

4.1.4  wauwada 2 agNnneiuUszneunie Tremolo wag Trill Tunsendiu

4.1.5  gredumisnisaunagludumisung Ordinario

a.1.6 Wasumeadalufiedheain Trill lUanaia Random Harmonic Glissando

Uuae D
417 Wasusumisnsaluds sul Tasto Snads

4.1.8 anmussadaraInidsesnsluianog1amaiu1uLEaurngly

- a d' %
AN 33 NSHELATATDILATDIENE U IR UGS
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AN 34 ANFIWNNTVEBAANIWFLIUDIUNUTENUS Shake 3INNUA 3-5
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v A %4

wideuauiavtes lasdgasuvesdssainaiglungun 2 Wudngun 1 ludinqui 3 way
1Y oA | ¢ =t e 4 Yy a F2N
mumenguil 4 TugisesnnnisalssninliuseiusianuadaligilainUssaunisallagu
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USUNUAUNU WU LY BILRALASI AT U AR B9 Y

4.2 %29Nd09UIUNUIENUS Shake

Frfiagendutnfifinisvsangdeavesaansuainldalumig 8 ailnasuisuusing

aaada [

Tu wedFAFginIneynAdEes 1 Ianilvuiabnuazgninvengesnieligiladnlauiun
YoadlfidssnuLuUINemaasiungudssasiidnyuglouaaudss D 1Y asviounuifnves

msdulutndesadnesy Wunsusinguendedulian 2 Tnefusyiudiinaudssana sy

1 a

odltnlufiff 1 unldifeasiouliiiuiinisiogadsveddindu o Anaandsadioaudes
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AN 36 AtiAEaUAeY (Blurring Technique)

w1 13 Usinginatiadewdes (Blurring Technique) agndlaniauuazdaLauian

v s 1 [

Tu unUseius neduseiusinesdusenauliingnisalidesgniedeuldidungy ddnwe

9

ee

B9 asuazaznouiuaduluueg1atnau
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Al 37 §regns Polyrhythm 7 1

Prafsinsladndudangiuananaiudy Polyrhythm islfiinnisifinaiisives

[

maUnawarUIUanteAnulinsRveanlulian 4

ATl 38 §regns Polyrhythm 7 2

wanen1sldmaila Polyrhythm Usingiusaglaasiuanniantuldaniiim 19 daluus
AzLASIAUMS LTAREIUNTENARIN ST UgRUA ULasUSENaUMBnsIdwmaTiana1siuly e

lugiBnnsuseiusuuy Complexity lugaastaly
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4.3 42aNaUVBIUNUTLNUS Shake

'
aaa

ﬂzj";ﬂﬁa’mLLamﬁmﬁmmwmaqﬁa@jwmLﬁaﬁﬂaaamamiaimmé’mﬁmmaqu,siammm
~ 2 ' v & ' A a Aaa Y a A
fimadenasiududieiifaumenisallusuuuy 5 96 asviounuiIAnlon1aveenIsdente-
msainiovniatuluusasngunazdsunssamdulalalniauaziniulu Complexity tny
1938 nsUsERNusSAUnsEUILNTHIT
431 fMvuabinguil 1 uazngui 4 \Wummnisaiidea (Sonic Event) Nillassasianiy
. A L4 1 L4 v [y
LUU Mobius Loop famgnisalazauiduisnanainutnlundsiasuiussauiu
= < P o a I3 1 A aaa
Fadunilsluwvuiraemisingrmansvesnisesnlug Hyperspace 3oilfl 5
Inawailanisuseiusniialugesiilunsld Retrograde wag Invert tiieaiule
LUUAADY
432  Amualinguin3sinunin 2, 3, 5 vsstadagdudennis Improvise waziitouly
TiWAsunIs Improvise 9 9 3, 5,8, 13, 21 Aundigududnaviiiiuiein
Fibonacci Series ABLav31UULAUNLALIINNAVINVDUAVADITIUIUNDUNTIN

Tneduainge 0-way Ldeduindudadiuainuaunieglunnassndves

N34

e /’
& L4
(ppp-mfl) @D (mp=ff)

Choose order to play and

random change every 3, 5, 8, 13, 21 seconds

Strings instrument
& Snap pizz
2 / [Tap on String + Plam Slap |
Start [REST]— | Section 3 __________d-)[(lcl legno battutoe + Glissando|

Wind instrument

Flute
Key Click + Whistle tone

Bass Clarinet
Key Click + Air tone

‘Tongue Pizzicato

Half Air tone + trill

A 39 Weulvlunisiden Improvise
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Tesseract
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AN 41 N15INRDINNUKUU Tesseract

LAAILUUIINVDINITINADY Tesseract NwaSuranun 4
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a & A v ¢
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A-wdasing o ieaseaunaunduwin 9 fulunniiui
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1@ gnihunaraseulyly
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