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Part 1
Foreword



What is String Theory?

OMKBRAA@HKARB BIKLM>MHN;EBESIKH?>LLBUWG>EBMABHG
M ABB = KHGMBMGIMIGEBMSG O>KLOMBHGMBMA>HK>MB<:E
| AR L B&K.H P BHGNGWIM A>? 2 HKMIIMA>F: MBMB>GHEWDG?EB<ML
S>SMP>MAF MAH?"BGLM>BG<IBKEE:MBGBMREF:MAH?
JN:GMNF<A:GBH¥KBGA@DHKKR SMAIMAP>NG=F>GN\VBE=BG @
EH<4DMANG B O SNKABK K > =NN G BEFHIFFA B <A > K R MABRBIL@
<HGLMKBI(BS=<HG<>BBQRBERRK NLBMEABABHKDPQ:FBG>L
MABFIEB<: NHBIHNGH BAA@HKRE:G=L<H?2MBbS>G K>FHM>
?KHFARLB¥Y¥MABP>M: IARLBx:EWMNKFHMBHGIBVANF: G
K>:EENL> O:KBHMRLBLHKEL&ZKHIHMABAHKEA>HKR
?HRHNHF>MBIB>IkKBHBM>>M KW SMAPKH ARKHN GHF >
MBFEHKERG<HI WA EH=83HIRHRBEBD <NWA>H=<:
LBHGEGHG?NLBHWBA>>R-MABG>OBN:GE¥+:B=NMGBILA>IBKBM
BEPABMABHKBH??>K>6>QIEHK BMBBARS K F H GB M NK?>
EB?> >QBLM>G<> :G= MA> NGBO>KL>

EMAHN@BEKLBMAPHKPD:KKB>L IN;EB<:MBHEM
P:LPKBMMMP>>GC :G= EMI@ X AHPH<<:LBHQ@HKER
PAB<SAIHEH@O8&E+*HHEH@BKBEMH?HNGHBARANGBGM>G
MBHBFBLLBMAE: LMP N G BH/M A;>H H Dnprovisation#4: Un-
chainingthe Melodiesof Art  : G Elmprovisation#5: WhereDoesGodFit In?
?KHF MA> ?BKLM IN;EB<:MBHG H? MA> PHKD

1A HHG=PBMAMAG>R>>=;:HHIDLE B L ABBZA®» KPPABE >
LMBEBD BAG@BE BNBRE <EBEENLMKHPEHEBE EFPPHBEM:EB<L
NG=>KEBGHFGEOEK><BEKIHGCMKHE<BE@@E MA@ >1ABL
G>PO>KLEKHGEMAMEK>::BEBMBMNE:RLMBEEBE> : M
/IH:>KM 0<AK: @ @FRB&EPBHIE GRHNG KM®2>K L BIHIGA >
F:GNL<KBIM MA:M <HGM:BGL :EE MA> BEENLMK:MBH




Chapter 1

Prelude to The Conjectural Symphony
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A teenagershifts her bottom vainly seekinga softer spot atop a boulder
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A youngwomansits with her olderbrotherand silently cursesthe changes.
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<HGLMKHN@SWEHLMVME>F>EMOBHE B GR ; K : NL & B3 ACRM®IL
JNBMBLLBMEASARP<:-GVM:DSHGMKMBA: KFHGRAEMD >N |
HNEBO2ABRHKBPQIEHMAEBE=>MA MAPAR L B <GEM AB> M
IARLB#MAESFHMBHG=NEABGM>EEK<HE NE BI? ? > K ><GHA
MA>FX>:EBWHEEGHMBAE: K@ =K K&M LIHN @ @M A B\R >
<<>MAPMKMAXBF:KRFIHLSK >K?HKBE®BAHKI-A: M
BHNEB?G=BP>MK:BSKL>EBDMAKWHBEPAS>G<BG=BOB=N:E
IHKMBMHGOIK: RPBEE<HFPHKA: KFHGB=HNEK: K @BR>; >
<HF> ?:K FHK> :>:NMB?NE
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Chapter 2

The Conjectural Symphony Movement #1: From
Strings to Notes to Chords

4> :K> H?M>G M:N@QAM MH IE:<> MABG@L BGMH JN
<:M>@HKB>L ;:L>= NIHG MAKBKI=BM>K>G<>L

BL MBF> MH <HGLB=>K ;KH:=>K <:M>@HKB>L :L P>
HNM PA:M F:D>L :EE MABG@L LBFBE:K

EMNLM:O>>G;,HNM HK:R;>9 &P:LLMBBEKFER
L<HG8%&xB@QAAHHKHE CHRMAR>: KERIMNWA> KFRGHNMA
S:LMOKGBIMAHM:ILM>FI>KSHF>PARMAZ <MWA &A:=E>? M
FR?BHKILM KB @MKWY >8R B5=G P HNH=<<:LBHIGN E ®KH L >
|:G@HLFHNKGBEGBLHE:- MBHGBR>G: @ XXHGLMKMWMMM
'L:EP:RMABPRLM3KRAHKBMAGM AH?MKs HP A>IK>=MA>
F:C>IHWMBRMHKWAPMHNEP >>S3HPGKHEG: = ?7HK<BRE&®B KG
G=E?:BWHP:RG=HPBAHF: @QCHHMK: G LI HK-M#H# A : M
LMK:G@> <E:KBMR & :EP:RL L>>F MH ?BG= HG MA> |

1ABLKMB<NNEFKE>K RIRKHOBE&E>PBMA>LL: ®6H MAN
FBEBMR:KFHGRW @ i 6G FHKGBMA@V: KDEP=P<ENM @
MAZHHM QKQWAL>=OMABE. K@QI:GH2:KGR:K=1:K:MBG @
BRIKHFBG =, KEMK>GSIING=>K;KNRAG+ FR<HNLBIG @
'GP EDMNMA>KGBIHHV APHK G BFGB & D BVGAED; B J N B PI:HKIF L
<:MB>: IMKHMA;MNG=KKRMM\KB-G@BGCMBGB: KNEG
,HPL#HKEEI\AiLE>FIHKG&@@B@A#RIKHFBLMLEP.GHMA>K
L<HK<AGHMAB:BGO>BM ;:BEBAGEB MAPN: KM>KMBHG
FBBEWMN ACHN MiA ANKKBAKHRNBED B&GNLABS&IHK>:D
?:LM :GQBHNL MH ;>@BG :G= <A>:M MA> LNG H? :L |

A =EHA®G<k>:L>=BG@S>~VWABFF>GE>:BMARML
JN>K:=345K>:D?HGMPHK D BPGKagFrU B NDBB = L& MVA H N BBAMVA
MA>LRNI>KBHRBAGRP BRE?HKBA-GHB = A:MK>:D?:LM
K> EIEARH N BE=WNMAAH KHNMA>RA>R: =:?M>KE>>G
K:BLM#>EBNMOAS>ND >N6B @ KK LD ?: IHW>H K> K <:HE: MBB M A
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LN ®E:SR2G<E-NEEFHHML<NKBRMAPHNGHI?:<HG
?KB>@ @1G<:DMH: L1BFA: LAKHPGPHEM: MMAIKMM:EE>G @ > =
MASCMK>GIGAMM:  E>>B@ K:<4> MAJGEGH<>>MIHN<PHP G
PA:M>>F>MH>>GHNOGHAHMA>>G>GMBRBE E;.N N2 AB BAG
K>:EBMRIGERK>:LHG:F BPNEGHW NEHKMAM:LDA>:=1A>
L<K>>KBHKG@ - ANMABGIX 2G<E>NEEB=AB GFAPA>>E
" G="BKMA>GC @ BIPASXG<BIBHD NIKNEGMEMB?HN @G =&
AHII> BGMHA><IPBMAQL ?:KEH®>>FBGQ@QHBHR>EXAIBL
G:F>L:DBEP>HNG<>HPGKNMMxEKH: MMA2B>EA>K>
HNK =R L E::HK P:BM>=
+HP:=:RLR®>KHEBSMA>AN @R EBGIEEEHRKE& B G > G
?>>HHG@=LBPH. >0 2GAB @FAHN A >MA>IEF<: MM >KGHL L
?B>EBDBS:KK>:BM = KHITR8BA®@ H=LNMMABIKMB<NE:K
LNFF>K:R:E>R>KEMBEREE>CKB<B: I>MABG@RL>?HNK
?>SMMPRA>>R>B@AMBGEx<@42A>F >: KKBOMMA>B > KA >
CESE:RPA>SKMWAAR=MNF . EENNMA>SBE>NMNK>@ NEEGKI>KO:EL
"KHNGFAZ2B>EBRAN @ >L MBIGMeB MAHEE B/GAGM N ; . B A >
=:KD>KKM*2AEHPNKM:LE LLBFIERHNBM<ABZ@E : M P>®@
HG>ABGIAMK < MFHHKHGEPEKLEHEGH®MAMK: <MVBEHHKPERG@LB=>
MAGHPH?: E>UAHMAKKEPMA>®E .M S=EMHHIEBBEBHNL
PB<DEHHDBNGKOHE>M:EIM:BIGHHPHNER=0OEHO>HHNM
M>SBEGC<AHFPBMAPAHH=AGGC=KE>G=LMAMK : <MHH®&>I=L M
MASE>MAPRHNBE= :<AHP@BFI:EMA>E>PB WAAAH H:[5 =
L P B GA@ >LFF H H MMIEHRE NMIAZE : M PoA> WA PR KI>M : < B>XG-M H
@B:GM <A><D>K;H:K= O>KLBHG H? MA> BG=BOB=N:E
&P : LM AKBOMAHKN GG KHN GG=XKHN GG HHVWGAGH O >SHEM R
>BAVWOAM K : <QIHKIPHKHEH?ZALNE@: LAHMA>>PA:=EHG @
LBGINKGH2Z?G=MA>NLMLLPBKENBIGI/@ B P B MMAASA:??
?KHVM A RMNKGBARBE K BEMHKBABEM<ARKRHD BB3EH®B L R
FHGHMHEKING> R NG<EZ=<HNLBIG:K>MH>A:0OBGKK >
NAOPBOMA MENI EHHPRA>KBRNHNPEPEBVGMHA® KHPB (@ ?
CESIMAS<IHMAR: @ HBHMIA>EBGMEH <> :EMH O MM A >
>S=@BIHMAG>QNE>K>. <AHPEGBMPAAAHHDI1IANGIDP B @™
NI >SM&EM%W><R<HNEHVA:BP:LRHN&R@:LLMKHP @< H
HK=BG:MR2G<E>NEFP:L:GHE®@ NRMAHN @BRNIAA :AM K
O>EHNKKH@ MGAMP>EKIKHAOAPNASP LFR!:= LB@KHMA>K
?HK <KRBG@ HNM EHN= :G=!:= A:= MH ;> FHK> MA:(
EMAKHNMNMBX=<MHKGG=LMHII>F, GHRHMMNRLGG:
MK:=> |[E:<>L W
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UONKE:BEHN@BMWA: MLAHNAOK>:EBS3t= MHNMAH
FN<A >GMANLB:LBF
%AHII>NIMNMA>SKBOLXKMEE:F;>KpH: KMAS RP:@HG
:G=L>BSMAEBRAQE®HD)>MKHEEAWEE>KAXKXB@®@:MH
FHO> ?HKP:K= :@:BG

U EKB@AMAG<ENELP>,>@:MHO>KNIAS> QMU )>M
B@HR:GaMAAGIHEOWMA:  HNMHRKHWMA>KG=GL PBOG®&K
HG NI W

U/B@ARU:B=K:PBG®:=HAGIA>E>4> H O >K MHAME >&
K>:<A>= =HPG :G= LPNG@HMARVAKBBHDD HG>
UlIA:M(LWFNKFNK2G<E>NEPAHL>>F>MKA:OBG@BMME >
MKHNBBP< ABBLK>: WANLM:O>>GIA>NLM5HGNLRMNG @
MHH LBHNS EE @>M MA> G>QM HG> W

U/B@ AR K\BFMRIM>=>NEA?BOQMANI<HFB.GEPBMA M>>ER
@:SEDG>HEGM AP : RBGEOM MEM > ERLPBGIGA>:E=K>P
E>O&EPNGRB MR>LHFPHK<G= NKBMAAHHD>>BG WIA >
A:R&GINEENfFHAGVAAHHMASE XK>F:BG3>»=HENNMMB&EG
<K>:LBRINEBBG<K>BMELL &MN F; E@K : <> ?NBHRA >
P.:@@HNMH I K:P.BELBMASCMBEEH ;BEB+HDA:R*R NG <EG=
<HNI<BHEE: IR@A>EIEEBINO@ AMINE:G: @ MHMHMWMAMK : <MHK
G=MA>SK>»L:M>G>: MABFF>GIEN;HPH MABGNFF>KD R
MAMGBF: @ BGBE>X4HPD HGERMAPRPHGHR LB G @BESC=G =
MA> LMB?E>= E:N@AM>K <HFBG@ ?KHF MA> A:RBG@
EF: GO MBEHQMKMAMHHIKHHAASEH BB K ENg:HKD : MA>K
BGNAIMAZ>>RAK>HER=B@ GOBAMRHNEB ERBEEB&N EG==>
FRP:R;:<INIMMAMK :<MsHKE:M: 3R NG<EMBEFABA:G=
HOSAKBEHNMAM><HNBHAM MAMK : N\DAMA : KIF B K M A=
<NMAKHN@ANLMGAB2:<>R <HNLB:G;:NLBER><DBA®&
CE>LIMMA<DHMAP:@HGBBLAHNE4+AKDBIGNAQ IB<BHNLER
U KBG@BGG®PNRH>-HI BBt @ HHWVFAB XK@ HERL>ERABE>RBG @
"EHN= U*:R:> & EE @H ;:<D MH =KBOBG@ W

U,( W P:L :EE 2G<E> -:NE <HNE= F:G:@>
LP>>@:BHEHPEBRKNEASB>FE»:B8&:PMAPAHBEKH<>LL
MAKHNB2A?>KRGNM> KBEMBMB??>KIIABMR.:LGHEHG @ >K
KHN@G=PDP:KEHKERM:L: =:G<H?2F:SBGK:<G=NG<
MBHG: EBBM®@G =2G<E>NFPHNE=E:GCNLMIGMABGP:RBG @
K:<DKFILHBLKS NMMPE MMKSB @AM > GNMASH HD> L <> B 66
K< M<AB S >1AAHHEL>MMA>RE HWPAIN EHEM AMK : <M H K
MHK>: MASE2K>SMARPRBMANI>KHF;BG: MBHIXK > G @M A
CE:GAMALIRBGIA.ENIHGNMWHAP: @ HGS 4. > MBEG VEH < >
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1A P: O HEBBRRAENMASE>SMMMA>>KGAIHP:BMAPBG MSKH P L
PA>BRNBERE>MA>: MMESFB@PLAHKHOBAARPBEIG =MA>>?
" GaMAHKIDGsSs:<HBALMLM B2 KF>KAHP HKDAE: GMA: M
KBG@L ?HKMA MA> @K:BG MA:M ?>>=L NL :EE
#HKIA>KMFR? . FBEMRAM=<AHLMB>F:BIGMA>KBM:L
: =:R=BLMB G @H\BHERM A<H F K< E B ?PA<>H N L B<GHWM A<B M R
HMA>KBBILLHGPHK=:RHA: KO BIGNA>G =E=xRkKHEMAL>:
LHGINMHK>BNM:LMAER: @ BKMA?WMER<EBL M BEEHHEB G @ E >
= R1IAXO:ENMAPHKD:LF:=><E>:K&E>: KGHH N<ADBEE
P:L=BLONBRMA>LRK.H2QI>KMBEtHF>ANMR KM O>E:
MBHEEHPE=MH>G MA@ K> #RKHEB 2> : MG K> B KIMAM
BEE>:K>KEE BEBORBGIABE: G BILG:P>LHE>G<BPA>>EBG @
?KHE>>SMHE:GMWMIKKBMMBWKAHHN LPAH KKH@ : sBM:BR
=HFBGBBOMAKL>LNGE=MMAGF:EEBKM MA>G<MA&U: P
HGV A IM: KD EBIKKF >K: R E B MAI>M K BMBBEGE&R=0 B ; K : M8 & :@!
LHNGMAGHNMA ; M<HF MA<AH KA <M G LM IKIMNESMEH MR : M
NG=>KEB>L MA> LRFIAHGR MA:M BL HNK EB?>
EEHTFREB&ZA:O>EB>0AMAL>GHA . KFHGRA:M<HF
[:GB>IQI>KB>EBEMA:MM>KGHM.RBB8 @ feeling : G>FH
M B HIGHEG M > E ECHOANM K I8;<KNHBNHBBAINAS>Q | > K B RS> <H G
LB=>K:MBINE& BIA@HXHRP KBGE>rIM M AHG<ENMA HE< A
A-KFHBR>KHN<ALM:M?2>BGNA MAK>LHG HGMASMKBG @ L
MARMMDNI>:KMB=:E>G=MK:<M3HKDRG=DBG ?HEBK =
GsK>:D?<lKM: MG KMNcEHKIRABPA<:G>>BMAVPMNG >=
HK =>:?
EK>:EBIRAMA-K>ENFRMABHHB>: OMABF I K>L LYBR &did
K>:MMArelude = B=RNIN&ERHNB=GI B#:I="H& GHRNLN:EER
LDBHOBKGMKH=NGMEKHCGIi<SI=MABBIFRL>PB @ N KIBG\D
MABPA>KWANMAMK: GDA>BIGME=NG<EGELHHGPABE>
MAK> :EEFHDM:KMIA: IMBPEKB @ ARbvels F:R;> NMWARBBF>
K> EEEBRFENNMHF B MABFIHKMBGAN M A >EKM Arelude OH@ H
<D G=K>:8 M( +HK>EERKH E>&<:@FP:BM& FCNLM
‘HHD ?HK @HH=G>LL L:D> P> K> GHM K>:EER A:OBG
0>AHM PreludeL H KINE >: ORHRN B MVAABF | K > L LIMBAIRGE< : G
<AHHMUME>>BMANKBIKHF>MAEGARE@N: KIHENHGHK E><
MKHGIEEMAHEHEHVEABGAILM:GMRBP<A:GBEEMA>HK>MB<:E
IARLBEZBOE NNMAKM: BEHROVMRM L> <<HK=BIE@KBGAG&HKR
"EBAHHLMA>KMB<EMIA>FL>EG>NIHMBGOGR K: MMEBG @ L
A>GP>  KF:=>NIHMBOB ;K: BB @@RA>MARHN : G
=: G <G HYWMu aremadeof music & & F @ HBMGHRORHMN HKH<>>=
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?KHAA:MLNFIMBHAGEKISE HP:RP><:GOHB=MN:EQGREHKBG@
LMKBAGHKK®R=P>LAHNE=GIM=>LIBMAZ2:<MA:&#EHO>
$K>>GSHHEBE A MKRMA@HKARR G>A@KK: B K? > EB MADBBG
HGH B . KR:KLHGA#:KB=>KMHBEM:OPKH;:; LR >EM
BBHGH MA<E :LLKH&HKMHMEEMANG<IADB=2L<BGSH# ;EBOB
HNM>:<AGK E: <D H<KHO>RBMMG=E2HKFNEG>DBBL
P:OBABA-GBBABKG=MA<:IMBKIG=U1>:<A<KRE>: 0>
GHP*R ;K:BEBR2NEBEAVHE E > K > : = BlGe@legantUniverse 1AHL>
HRHRAHB=GBW: RIOHB=E<NEHARLBx<BMAN:HGB<
IE:@ RBERE=HN; M2>BE@BRE>IM: QBG@= G=82=HAB @ KER
<HFF> @ MNMHHKNKNKIHLP* K@ HBGI@® H B MWAAAB @ AER
T K>OB:MxK:FFBG@ ;>?HK>BG@AB P BPeIKWBIIGMKB G @
MA>HKR
AA>RL:FFBGBF:HBBEM>&E:OBGBGBHGH MAHIGDK?><M
EBMVMEHMH=BBI@ORANR ;S M>GHMXIK:G@G=0:KBEGNLMG
PHG=>KKRAEMMA - MIMNK>HHH=>Q:<MIRRBFBCBK A:M
B=>:E & AHI> MH :OHB= CNLM A>BG @ <KGE?NLBG @
OMKB/AO HBER>HPNMHG H MAHRH G =>K®%GNHE : E BISHR
PHKBAMAPBG@E> FBGH2<G>IFIBK<L>:K<AHKRA:OMH
K>:EBI&HNGBO>KKLBMR LKHKRG><>LILBMNB:EB8*dd EBO >
BGPHKB®ABRHNN;EBHIRHMP>EREHNHG: M N peisR
N HNay A: OMW ABGEHRA>SKRHN? MAE®MHA > : K MBI
LDBKOWP A> K@ : S BFEGNAMARPB G =PRI XQ M > G >KB HEM B BL
GHMMHGLB=IKKb=N<WMWBRB>PBEH EHWHOHEBOB®™@: M
PHKEGHP>:><HFBI><B:EBB&A MIKMB<RNERHK 0 B>P BVA®
PHKEGSE =P >=HK>L>.:KEAR KBMMB<E=HHDLHNMA PMR
HDB>PBABHKEGEM K BAA@ HKXKRSHPNMNM? <HNIBM AHLLI>
<B:EBS>= PHKE=L (NFIBG@ BGMH HG> :GHMA>K BG
LEANG=>KLBIMEEAR L B <\BK NLA >BBXM > E EAS<KMBNWL: EAM H
MAS FL>M®B: BWGI<ENGBEKA@+<>PMHG>LE>KDQP>EE
+B>EHAKG=E ;> KEGLM>BMMAP:RIB®AB4ARLB<IBIEML
<B.EBS>MA>SMBMQIEHWKSPBKKEM-AKHNR@ALBG=H? M>E >
L<HI®OHF>»><HFPGMK: PE8MA>GCGHHGE:MBABMAR. EPIBMA
MA3"/5 &S LIS<NMANMGBONVYKM>KG=@:E:QB=G>;NE:>
:G=HMABK<BM:KK>D HBDNV?MA>KE<HF>IN:EEBRQHMS
JN:GMN¥*<A:GBAB<AIEHMA®R>KWRB GQR><NMANGBO>KL>
V- MHFIG=EIN:KDG=FNHGG=aMABBD><A@Q KHA:ILF:=>A:L
F:=>MKNKER-:KD:|EH @ KPABE®E>: SBIGNMMMA>SBKLI><MBO >
SG=HMAM>E>L<IHI>=OH<:NMMIA"/5 &$<:0OM>NEIP B KA
F:KD:;Ex<NK: s RNMABPHO>F>GG®+H KB @BXH: G > ML=
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G>;NEPAABBPA®A FIBHIEMAG>KNRBG R G M BMaNA: LG =
=>?BG> >0O0>K LF:EE>K :G= FHK> >IA>F>K:E I:KMB<E>

NMIIT:K>GMARLHE@ MHB??>KBGR>K>G<HNILE KB:G
$K>>G> IHBGML HNM MA>K> BL : IKH;E>F

L MA>R K> <NKK>GMER ?HKFNE:M>= @>G>K:E K:
F><A:GB<L <:GGHM ;HMAMPHKBI@AMKB>L NG=>KERI
MK>F>G=HNL IKH@QK>LL H? IARLB<L =NKBG@ MA>
IKH@QK>LL MA:M A:L >QIE:BG>= MA> >QI:GLBHG H?
?NG=:F>GM:E LMKN < Mi¢ kutudlly ifcompatble V

7"FIA:LBL :==>=8 $K>>G> I

EMH>LGI - MBP>EEGN<EPARLBVEHSNGLYPKHG@&>KEBEW
S5HN:GOP KPR EEO>U1A>HKPO >KRM BERGARHD N> HVKAR=M
L<KB:BEHAB®MNEBG<HFI: MPEB:;MVBAM A > HVKAR=M L < K BEEL
M AE B MLNVENSD ™M K BVGA@ HBKIRAE M<AGMABAG <HFI:MB:BEBMR
HP>EN<ABMIOQOBLMMBEAPHKDAAML>>GHGMK>LHEA>
F:MA>F:MBG<HFI:MB;BHBNMRAZH KF NM AL ? BNGAS > KR
B@ :G= MA> O>KR EBMME>

I K>SGMEMRE.-MMAILM>DMBEQIE BIGEMAG>KB @G =MA>
O>KR EBMME> ;><HF>L &SKREG>BISNKK >B M

"E<NE:MBHGL MA:M F>K@> MA> >JN:MBHGL H? @>
MAHL> H? JN:GMNF F><A:GB< MRIB<:EER RB>E= H
=B<NEHNL :GLP>KBIBG?B&BMK:| HG MA> PKBLM ?K
HE= MBF> L<AHHEM>:<A>K :G BG?BGBM> :GLP>K |
M>EEBG@ NL MA:M P> :K> =HBG@ LHARAMABG@ MA
>JN:MBHGL H? @>G>K:E K>E:MBOBMR <:GGHM A:G
MA> JN:GMNF ?H:F |

, KMHNNMM5HMR>K:LMAB @@ KR> KRB G/ B @@ K R
O>KMK:G@>HMAXH?HNGL B &?2MK BG@HBHRA B\WP >
<HGMBVWINNG < MBNM@>L LNF I M BIA&kerything BIF:=>N1 H?

L HF>M AB-GHERHhNever @ >NVIN A>F : E E MIANB G.®IE B MA HVE =
KB==EBB.EBMRAD:G@:KBHHM:G=B&T® > PM: R? KHFP :EEK5 =

;> @BVGHMHMHP:KIAR.EEG=:<ENF{HOAKEMAKL>F:BGBG @
=BLM:IGWAPR-ERHH GRCNFIRBBM:D>HK: EBVRH >: <MA >
P.EELA>GLP>HKXHNKBEMAOVMENR: MA>F:MBY<PBHEH> O >K
K>:<MAP EE<:NMA>KEBEEEP:REMAGA:H™ A>B L MGGIW
<HO>K>=W K>F:BGBG@ ;>MP>>G 0:EER :G= MA> P:EE
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%YHP>OB®MAXMNHKEHD:GC@ :KIKBHR: EDLE PB ENXF |
Nl:@:BMAREEPMBHKEER>PHNG<OMKBMA@HBRBE:IKER
L>KNMAMAR: MA>F: MBHIE: EBALKBRKHWMAL B K: BENBAX® K
>MBK>EN<MBHGAF:EEBKM B<kE>M@ NRHN: G DM >+ B
OB=BV@I :<>>MP>MEBRP.EEG-MAD: G @ : BI®dMP H K> MMRI G
MAD: G @ : B - BNGREBNWIAR-: E B B F B E 1KVEKRBI G @H KIR> WML M
V :G= MABL BL MA> ?BKLM GHM> BG HNK FBGBF:EBL

There is a limit to the infinitesimal, there is a Osmallest particleO that
cannot be broken down into any smaller components and that particle is
a vibrating string.

,( LHMABF.EExXHWIHGHEZMO>KRMBBGU® @MW ;K:MBG @
LMKBG@PA>G>QIK>SKMMLMF>H.EP:RLRUS>: &@ >BW

NN A:MKMAstings F:=>HNMM? WM. L:SBRQ& PP >A.OxHF>
M H> E B MOASMVA >Bdiways . LF: EESHKF ITH G 2 ; N W ASKI>G M
PA>EG>.KM.EDBE®MMKBGIKS>G@ :BlG LMKBEBG@RIKNER
?NG=:F>8BMAERX® : M H kcuttableconstituents B ™ AM K N> GIL >
HMAG<B$GM>DL MA>LHENM>EE*HBLMBMRAGEBMABG @
:G=>0>KRMMB&Ra K> LM&6 HMAEBBBMAE: VM AN LLB
:GF:MKBHENB¥YR®IAGNF>KHENR>HMABSN;LMKNEBGIMK>
FB<KHL<¥PHBE=I W 1A-MBMGHHK2BGCBMMABGEE >K
MBGB>-NMNMABGMHAS>K>( OHPA:MH>MARS:G 4>EE
<HNIE> H? K>:EER ?:L<BG:MBG@ MABG@L

First, the assertionthat everythingis madeof tiny vibrating strings means
that the universe is made of music
4>F:RG>>=<HNIB2Q<E:F: VHBB&NVMA>RBP GER<:NI&>
EHOPAB=>LHFN<A+HP &=HGFM . GMBFIERARM<:CA>: K

M A HULMK BEEB@K.: MBAS@EK > ? M>HKE . EHH @ >GIARKM MB G B
S>LMABB@OIANGBO>KNMW>KE<HF2KHBB;K: MB/XK@G @ L
F.:D>FNLB&GK>>GPHHMAMAA: IMBK:EEU =HM A B\OJ@
*NLBEHF>MABHFR@ MABSGIGA VDM K> EBI2APA>G<:=>FB
<B:GK>:MBMEBEINMA:W>K>.EMRBIGGMAE>2B=HMA>
<HE HG=M A HGM AKB Q. B NP>>1 N M AI>M H o @<l A PNH N E=B G

<HGO>GMBHBK HK: G :<:=>FBGHNKGLA>ULHF>MABG @
LHF>MABGQ@¥B QABMPMASHEPIKGKA . IM>IBL<MN B ER>
"LL>GMBDHEL>KL MKBGE®MPWKB BAGCHM>: KERHG=>KRENE
U+HMABWGADN LB<&WAHHMHK > MABA: IMMBMENIIHKMBG @
MA> B=>: MA:M HG : ti@uK\rrde is: ottty Out Busic.
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The secondundamentalprinciple is that the Onote@etermineghe nature of
the thing.

U <<HKIBKENK MA@HKAKHI>KMBGEE>F>G M KRIB<E>
VBMLLLG=BMLKBRPNK<A:K@>K=>M>KFBRMAIXKX><BL>
K>LHG:GIMMAGBWIG M>KBKBQ@<NMS$SK>WQA >
OHMAGB ;K- MBHGMKEGB®@LGHMBEBM>KY¥ =>M>KFBIG@AG>L
G:MNK?>G>E>F>GMKKWRB <&=M AP: RB ® AB IVPA 1 MK M BBE& >
M>K:RBNHAM AI>KMB 4 EHIMHIBE IN G BIMM AMINGBIJIMRLB<:E
V:GFNLBY<HA:K:<M>KB* Gl &botlthe characteristicof thething
?KHFHE><MBHNGMMAGBW O>GMNHERVKNNMMA>L>
LMKBGI@BISSA . I<XHEHKBIBDKLH&K=0:KMHI| LBREHFY>K
)) MA<A K <M > HrBdeMiighinedoy therate of vibration of the strings

LM:KFHNL>:;R: LMH&>EE:=>NIHDB;K: MMEBB@ &
=B??>K>EHKG@AAHMAB G @UNEKMWM A 3 BKK BB K : MHIG @
ferent rates< K > : Miiféde@t GH M > L : E Bddfédentl €IEK > L

OHPA>CEMA>IBEEBESGREEBIMDBL K: MRMEBH®EMH@ >MA
>KB G NMMKB GPARM AG> L BEEM F > M APB>6 ([@ecognize: ;KB<D
?EHPRHKNKL MXK 34 *B<KH;NB@ A/\B @ Avhost : EHF A >
MBF2GNVMBEKEHGLBYAKLLBsEx>| MB@idGdransition "LL>G
MB:HER MK:GLBEMBHIGBCBMN:BI®GABHGMABGKLL>L
NI MH EHHD EBD> =B??>K>GM MABG@L

-ALMK:GLBEMBHG MH>=><>IMBRENBM/>F>F;>KA>
HEEMHK®RA@BG @ > K K> &G AS>GCMAP>H@ AHKHF B LME
<:KWRA@BG @ > K- K=< KHUMAKB OB BA>: =@ H ; ; BB N |
BGLMPBMMPMASIHEH®@R EHKIBRICNPMHY: F W-A:LMK:GL
BMBHG BL : EHM EBD> MA:M

&F:@ RPGXFBGNWAMASKISPHKPA> KWVAMS>FI>K: IBNR >
>K=eKHDbElow?K>>SBEVABGA:;BM ®IMBEVHK &ways >QI1>KB
>G<% , :LP:M>KG=P:M>BIM A<> G NHSM A ><B\KE M M K >1BiB
>G<XKM;XK>EB @BIFPBEF. @ BGEHMRHKB® AB MAM>FI>K
"MNE>O0®@Kabbve? K>>SREBGA: . BM:TKMBEMW KP+H N Bl=
ways > Q| >KB %G,<>3 B <>G = KB @BAB M A<>> G MIXNKA ><B\KE M N K >
MA>SBIB>GKMG=K>EB @BH&>MHMABGA:;BM®MHL >
PHKEBGMMHM KK >BDI B L HB-® A B VAA SMBKHE : G >AMNLLWH H | > K
:M> HK ;HMA ;> HO>KPA>EF>= ;R MA> >OBE 6:F;HGB

K>IK>L>GM2M8AE> G BMKHN @;AMK M AGM : K L'ABM > K
IKBRPHK<HG?>K>GEGx=x><A:L>>BGLMKMEKBG @ B7HWHA >
HMAKKIK>L>GVILMBOMABGIE® ><BAKHHMASIEKG >MA >R
L BBMM A <BEKB F <M M K HEFEMAM A;> @ BGEBGASH G ?>K>G <>
1A>K>LB=HGIMK>>SBE@>IM>L>CA K@ BYMG >QJNBLBM>
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<KRLM:EHBEB <A AXKXK>LB=HBMO HK>>SBHECE@KM<BIKH<
"MABMBMK>: L\WKHWK: GLENIS@IE L I?BEEEBMPAINK >L M
P.M>KAXB?WWMI:DBGMAHHMARXM?HKAKL>IK>L>GM: MBO>
PAHGH=GA FBNE>®XH . EB @ IMFBIERAXHG?>K>@BOILHA E =
LNLIB<BMBEER SFONM A >: G B G @B :NEEHH @NNGWB\EE H HCB < >
>@BGL MH F>EM :G= MA> O>LL>E H? P:M>K :>@BGL

#K>>SBG@ -E:&WMVMB/>1&<>

+>0>K #K>>SBG@ -&EMGBM 4>\ >K

IH@>MARK?KB>G= )>M NL IE:G HNK ?NMNK>
OIH<D 7PABLI>KBG@ MHOANEBG®BKIEE MA>F :;HN
MA> IE:G>M PA>K> MA> M>FI>K:MNK> G>0>K =KHIL
>ELBNL

(BKDOANM NI OIH<D

5HNo >WAB=>PABBFAGCB ; K: MB fMAI>M K BE5>@1 > K ABAS: M
> <@BBKHFIKBHS, , MAG:KB:HEM>FI>K: MNNK%L, MH
FHOMAKHNRBP?R >KEGHME:<NPABFAR:II>:K:=B<HER
? > K2 MW AHM A=K | BWASSNBK= > K EIR B 5 @> RIkBEH HPB.? ? > K
>SGMKHE:-M>KNNMBELL>GMBAEEFRMAB@OM>KHHPR??>K>GM
?KHE<>NMBELL>G MBAEEBRVAB GEKD><B #H>: OPAB=>:
HEM>FABEAHDRB??>MAGBIMA-M>& B<pNBELL>GMB::EER
MA> L:F> MABG@ ?HK : ?NMNK> <HG?>K>G<>
OPhaséransitionOis how we definea situation in which one entity moves
through a variety of differentphasesachof which appearsrery differentfrom
the others, hence masking the commonality from the casual observer.

G=LHF>MBWAH4IBFFHG: EXMBED>>KHWAGHM LH <:LN
"EH;L>KOCK>ERGBHEHTHRQ:FIERP>L>> EHHMRF:SBG @
IA:-LMK:GLBMBHBRHNKR:=G;M>®:NQVAKMM>KIBEE:KL
<HF>NMM>K2BBML=IHE>Y{HF>KH@IHFEHG@BRHMNMABGD
BMHRBK.K>MTNE>KO.:MBHGMEBWOBEA . LMK:GLBRBHG
BLKH;:;EERH<<B=MANMMG=B@ >EHHKNB<:BAH |I>GMFN<A
MBA> L>KOBASOMNRHKHEH=>HIEMASNEBKM: IARLBEGBE >KL >
PBMALA:I> LABRP MERCIKW, E-M K EH MA >>B K > G MBGERBRG
@BG@ G:MNK> BG : O:KB>MR H? LA:I>L :G= @NBL>L
1IAG>CHM MBS NKBGBF:EBEM LBRIBHNGEG s REU=N:EBMR W
MA@NFLARAEBMKNRMK:<=BP®MAPBHR:1> LABRMBPKL>
MK:GLBMBKGEGBGNMMMA WM ARLB &BRBMAM > K-FN : E BYWHR>
L<KBMA>HKFMB=8MEA . M> . KMH>=B??>KbMGMO>KMA>E>LL
' >LAHPNEH >L<KBQ><MWRR:FIARLB<ILW % >@ H HIGM H
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=BL<MIA=NMI:EB¥ME>IL>>GMKBABEK:IHG MKBOUMKEOB:E
BMRHNE=L:R=BK><NWBAGIM>B MB/GKE:G@ NRENB&EHM
NG=>KLMIGBK><>BUBGKGLERM BHGHP,EMNG=>K
LM:GBEA>BK><MBMNMGALNG =>KLM:SHBIGGANMG ®@ABH<: MBHG
HMARSHM2EBOBNEBWMWB>XMN EERGMB<IE>S:KMH>=B?
?PSKHIMVER<S NHSMAR:RBEABIMAARIISBIH>IK>L>GM>=X
+HGMKBQBFEHEN.EBMIRAHBEPAB<BLMBGI<MBIMBHGL
MAS:FIARLBKBEMM N : MHRHBGEB??>KEGE&EMFIEBF>GMRKR
B<:E BGLB@AML :G= F:MA>F:MB<:E F>MAH=L H? :G:E
)>MLIM :FRB MAA>B K> < NVBNHABRH MBXE: FIEGL>BP><:G M
M>:LUGHG TARIMB<B@B1E MK=B\OBBEIBR M B GKNNBH

,( P>A:OMABL MABAPKBMBIGE:G@NP@=>HG HNMG =>K
LM:GMEEG= L>M?<<HFI|: GRBBEX®<MBHEGA>=MK:GLE:MBHG
MH>::ESMBRB@ NKNHPM KD >NMIPA>SKRER>: K@ HBGMK?BKLM
MK:GLE<MBH®¥I&H:F?>EBWHHPN RBEMIMPBBNVBEHIB G?HKF:
MBINGAG AP :KE:<DBGM=BF>GDMGKRE>HT®™MAE: G @ NB@ >
PABMAPR: | :GMABK><NGBH @WHHARLBRBRCCEHPE HWA>
<BMVMMBMA MABL DGHPE>=@> A> BL :;E> MH <K>:M> M/

OM:R HG MABL LMK>>M :G= P5HIN HB\HE EHEKDPIMBH
: I:KMA:ED LMK:B@QAM MAKHN@A MAXMAX® L F:BG >
RHN <HF> MH MA> ?HNGM:BG BG MA> FB==E> M:D
KB@QBMAWBL PBEE E>:= RHN MH : @:M> :G=: MBGR PE
LM:BKH NI MA> LM>RKBEBEE E>:= RHN NI MH :GHMA>
INKG E>?M HG MA:IM IH\NGK>B 8 MPACL ><MBH.G H?

MA> ;NBE=BG@ RHN :K> EHHDBG@ ?HK BL . B
?:G<R PKHN@AM BKHG =HHKL

4ABMMABIK:GLEMWEN EBMWRKBOBAR G=>KERBEGEBMR
MASGBMN:BIRB&A. GC@ > >MHRIHBGMHHBGM4> A: 0>
ENG<AH;B@>BEoHP>OBKK><HMK:GLE<MBHM®&H:FPH
F:GPABREN3B&GEMMANEK: G@ N::@MAEBH<EEG @ N: @B G
:==BMBHGMN =BA#B L MHKIR<B MBR>KK:GLEKMBIEES D >
MABL

HGMBGN> MH P:ED GHKMA :EHG@ MABL LMK>>M

<>GLBHG HNE>0:K= :R MA> '>LNBML PAH HI>G>= |
:<KHLL MA> LMK>>BMGGBEGHMAK>EH4DL RHN PBEE <HF
-:KD H? MA> *:KMRK>= -:-MKBHML BM BL G:F>= BG
:G= MPH PHF>G PAH P>K> DBEE>= ;R MA> (BG@ L
JH<:E <NLMHF L:RL MA:M MA>R K> ;NKB>= BG : <K
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#HNGM:BG H? /[>?E><MBHG MA:M EB>NMBG:MM> FB=
R>:K PA>G MA>R A:= MH =H LHF> PHKD HG MA> |IB]|
?HNGM:BG MA>R =B=G M ?BG= :GR >0B=>G<> H? :
GRAHP @H BGMH MA> F:BG @:M> H? MA> |:KD :G
LMK:B@AM :A>:= MHAMAG RHNG@>BIGMH MA> ?HNGM
KBormtM |I:MA PBEE M:D> RHN MH : @:M> :G= : MB
LM:BKA> @:M> BL <:EE>= MA> $:M> H? 0>1:K:MBHG
<:Ee>= MA> 4:ED H? : 1AHMA:G=F2>*:KLM> MH MA>
LE:O> MKA>>$:M> H? 0>1:K:MBHG BL PA>K> MA> LE
L>I:K:M> MA> ?:FBEB>L :G= MA>G MA> O:KBHNL @ |
E>= NI MA> P:ED MH MA> OE:O> *:KD>M MA:M P:L E
.;HO>L RHN PBG= RHNK P:R NI MA> LM:BKL RHN PE
;>G<A BG >:<A MNKGAP? IHAINP MSE MA> ;:<D H? >:<
;>G<A @BO>L MA> G:F> H? : IKHFBG>GM ?:FBER B!
LFN@Q@E>= LE:O>L MH ?K>>=HF

4A>G RHN <HF> MH MA> MHI H? MA> I:MA RHN PBE
>GN>V MA> KH:= MA> I:MKBHM ?HK<>L MHHD HG |
MA> ?BKLM ;:MME> HPNMGE>EKR2OHHEGI NIBH&MR :G= P
MA> G>QM BGM>KL><MBHG :NAH GNMB-MNMB RG NO >
K> EHHDBG@ ?HK BL =B:@HG:EER :<KHLL MA> BG
MNMBHG Q@WMMGBI>: E:K@> ;NBE=BG@ ?:<>= PBMA @
AL E:K@> HKG:M> PKHNMABL BRKBG>=HAKICL>=HF %:E
;><:NL> BM BL PA>K> MA> <HGLMBMNMBHG P:L =K
K>OHENMBHG

EAMABIK:GLEMABN EBNGHGMKEQBENB-RB>EBI??>K>GM

:G=<HFIEBF>@\GIKBRR@GA-AEMAHF2LG:ERURBMK:GLE:MBHG
<:KKBEHABG?HKF 0BG MKER-NM? KHIFHBG MM HH B G M

' NBMKKBRNEAHKSAP>EERMEEHRIMH>NG =>KEIREBFB& : KB M
B>EMP>MGB8NEMKGKEINKP GLA>R:=MH O <K FMAKN H*?

: (BG@HLM:,EBAABKNG WKRFNL@ K:ITEBMABLMHKR

LE: O>SMKRARO><HGLMBMAWNNMBHHBMBFIHKM:KBMHEBM
B<<EHGLMKXKHN&KAPS>ENM MABLRL<KB IIMBB-HB G : KFBAVBBEAEK >
AB==>G BG MA> >:KEB>K MKBOB:E =N:EBMR :K> K>C

OH=N:EBMRMA?HEEHBBM@HNKBGBF:EBGNMR MKBG @

MA>HKR

Trivial dualities are descriptions of entities that fail to reveal possible re-
lationships hidden by phase transitions. A trivial duality of description
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of ice, water and steam would stress their physical appearance and
characteristics.

Nontrivial dualities, on the other hand, are descriptions of those seem-
ingly discrete phases that reveal the underlying intimate connections. A
nontrivial description of ice, water and steam would reveal that all three
seemingly discrete entities were actually H20 in different phases.

&BING=>KLM:BABBZ@>K>CIP>M&BOB-EHGC MKBOB:E
BMB>L MA:M E>:=L MH MA> :LL>KMBHG MA:M ;>@:G M

4> K> H?M>G M:N@AM MH IE:<> MABG@L BGMH JN
<:M>@HKB>L ;:L>= NIHG MAKBKL=BRM?>K>G<>L

BL MBF> MH <HGLB=>K ;KH:=>K <:M>@HKB>L :L P>
.;HNM PA:M F:D>L :EE MABG@L LBFBE:K

Symmetry B M AE: LFMIC HKH G < B I'IVM K B1@ @HVKARPMV : K X H BNGHDD
<HGLBAGNR BIO B ML AB=>H =K : P B GNEIK M@ @HBKERVIGH> Q
IEHK: MBEBZQ | >KB I B®BFBIE MKAHULARMHN>GM<DGXK>:=
:;HNM BG MA>%BKKENMBEI>MA> GHM>

Symmetryassertghat the lawsthat describehe structure andthe function of
the universe do not depend on when or where you use them.
SK>>GRIUXG:MNKKE>>MD>KRF>GBWMBIBES=0>KR<:
MBBGI:.<B=>GMKREFHEHR MKB<{REERN KNBASMIAL> F>? N G
=:F>GM:PLKBGI>K:MBHGW 1ABFIHKMHGxRFF>MKR
<:G>L>>GBHLVE>.PARRBGHNABGBNRMA:-MHNE=II>@?
LRFF>NMi#RtIIER V B? MA> E:hifttd PBOMIM NKBF > HK [E:<>
)>M<HGLBaEKKOBHVWKRBGNM B K: OBMR:G=HFM>KHR
IE:<YNIWG=U=HPG&WNEAB”MHKHHWMKHHB® HN¥N L&
F>.GMABGHNBM=HPBWAIX :<MHP:RAB<GAK: OIBJNE B L
KB@AM<.GKEHHNKR>IG=LMBEEHPAB<ARBI=HPGR
U=KHIIBEMKWG=1A=xBK><B®AG<BM-EBEHPGOBFIE>
<HGLBLE=CGW>-G=:E>LEHGI@GMAIKBG<BIERFF>MKR
IEB> 6 HP>0OBRK: OBWINREA B?”HWHIFEE . <MHE:<MABGB@NE=
@ > EIEMRK . G @ M LL RMA @K : OB®IRD B M <IASEIRILA B @ L
P.K:MAZEHHKB M A>BGCBEKFHBBEMAB?2MENERMABG®&E:K=
MAE>PMEHOIMA>SKA>KRHRNG®RGMHEK:<>:1BGMB A >
EB@QAMAMMNM>A:0OA>KBL =BL:LMBMBVEARII1>G&M L
1A:GDL@BBBG@KRHNMHNMNMMADBM<AXKERBIGG®OBG @
"HPBGMWHB-BGBEBFEaAN==>GER:| VF:LA>EHHM: MHE
HO>K MA> EB@AMAHNL>
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OBFBEEKILMB<GPHNE>=><HFGHKFBED K: OBWINREA B ? M
PBMWBF5HN2 WM KH>=HG S B @PPBW@AK: OBNR?HK MN;ERB G @
RHNHP:KIA>E HIKEBKBGMHNKMMK >N M N K B\GAG B @@\ O
B MR <B #HABTM NEMH P : KIA<>>BEBGLOM>G=RHR:DMH
=BL<HOAKNMAM>KKBKE>RHNKR: :=:;HNMBG@ANLARRHNK
' >=BMKNSRRFF>MBEHMERBIMAE: PH T : MNKAB ?RIBM A
IE:<>G=MBRARFANGBOPHHANE=<HF><A-HMB<KRG@ >KHNL
?NGAHNL>

-ARLB<EBEFMIMB <N@ KK HIR A E>Q B L MB-"GR B F > MBKBRA >
NGBOXBIGRBMABNMNMIFBKKPHNE=<HF>R>K<BB®GLL: G
BMRA: MO HHBBMH><BIAMACI>>H EB GBBW: GA:G @M A>
GC>FMF>GVKBM®AG>QEMN G bRl P~HR HNE HWWAM K : C > €M HKR
- FHHE:NGBRRHN:O6GH:RHDGHP B®@I>K:F>MMRAL K
EHRHNHK:E<NMAS2? HWK: O:EKMB??>KHMNAPHH Gl KB ?
MAPBEE=B??>&>FM GCNA>GIAE:NGBRA<A>=NMK=D >
lE:<>
Symmetry,by assertingthe consistencyfthe basiclaws of nature, is the san-
ity of the universe.

& MH>G H®I> < > L L KKBOESHEER ARPH KD BIS A HE P L, N N8 M.
LNKNIMAHG >G :BEA>FHP MIAPB EEHMH KIRBEER BSBEER
MHBS:KIKKH=B+MA>FL>E®ORHN E>-HE ENHRNGA M- E:. MBHG
LABIEMP>GEBMBI<AHK=AMP>AXFHGR=BL < PBHHM
LABBW IER<:NMAGHMBMNGBEG=B??>KE=GHIKR KH:FLF: E
E>SKMKBG®@?HEEHPRBBYA MABGMKBBIMNBB@QMAPMS: M
P>DGHPG=L>GLPHNNMNLB<RIKHOBNLPBMA IK: @F:MB<
DGHPE>6@BG L Bk AaMK 1B BMRAG : M NFKM ANG B O >®& HWA >
E:G=L<:I> H? MA> A>:KM

1AHLMA>SBEMABR.CHKHMB-GINKBGBF:EBGMBNBM&B G @
MA>HKIR:K>BMHP & M AH2L>FRG HMB-IE B DE: R B3 &B K2IHW K
GHMEB2>>MAHOPBZURFIAHGER I>GGRABLMB>M ARG >
A:GBM>>FIHHEMBBAOMAHL>RG HMSLI K> L>FBHWKB 2 N<A
L<HIXG=F:C>LMRHGMIABEMAZIG=MAHYL>KRE>34CF.G=BG @
GHMEIG:OMAHK>MABHEP > K MAGRFIAHGBRABAMA>=R>
IK>ENSBFBEHKWNEKR -G HM>HN MASE> @ :G<IHP>K2MKBG @
MA>HKB <AL<KPBPMA:SBGGXNKMMARHKDBHGEEABG @ L
IARLBY:EKHMACF.:EE>EMF>GMMEB VB ABHO>F>G ML
@:E:QB>L :G= MA> NGBO>KL> BML>E?

NNEHBMARPHF>@W AB PAFNLE>: OPAKG>E : MBIG 2 HHKRM
MABGM: KGR E:G>BENMKEGGHE:; NE G=ANHKE KL>B QG MLUA >
BGMBFBE:MB®@ANF:&:<¥VMABRA>K>FHO?2KHIFMKB G @
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MA>HKR\HKIA>HKCR LM KRVE : RBMGAEH MPSA: O>EK>: =R
BLHEHWG=B??>BE6GMKNMASBNF . BGLMKN E>RBEBEG A >
E:G=L<:I> H? MA> A>.:KM

The smallestparticle in the universeis a vibrating string that cannot be
broken down into any smaller components.
1AX>GMKIEHVWWMABHBMABMP ?BKERLL>GW@GEBEB®A >
NGBO>KtL>;;EBEB??>RKBIBGMK>G=ANIIRBEB??>K>GM
?KHIN==BG@HA>KLBEB??>RKkBIA:G>MMGIARPH LM G
=:F>GNESEOE A HU A B GK@:IM K B D BESH® BE BKA MVA >R > : <A
<HEE><MBHG H? MBGR OB;K:MBG@ LMKBG@L
1A:BLG>G @ : avBAGHDI @G-M>FIMGB G MIEHB @A2NMEG <E8 D >
MAHUAHWYM><GHFI|: MRA>BL<HOMAER LM M MBK: =>N | H ?
>SFIMRI : <¥MAMAXMN-E8M1MBBMHRKHE><NMBEMBGR: @
F>GN'MAGDMKN<MNKN=RA:OKMB<BBG®IAHEBL<NLLBHGL
RHNKLKHRGM:; BXRHNKB @ AAHHE>M HIKBBBM ABH N GH® >
RHNK <HEE>@> =HKF

OI>:D>K HG> U)BD> RHN DGHP =N=> FHLM H? M,
:BKG= EmEheory ;><:NL> FR A:G= BL :ELH EBD> :B
<HNE= INM FR A:G= KB@AM MAKHN@A MABL M:;E>
Ol>:D>K MPH U& :F :EE :;HNM MA:M =N=> MHM:EI

OHHRBHNBL<HO>K>=E@®>G>K: MBHSGD>kKI1HRHMA: M
RHM>EEHRNE=IGENRHNAK G:MAKHN@M: . ESMBEAB GBMB:E
F:S>F>GM MF>PBMRHNEK>PNG=>KLM: B8 MBAEBDM NHK?2
F-MMPKLA>=RMNDMKBGA@ HKRINLMHLLNF>G >0>G
L MK : G@HNKB&INVE D N LM H< < > INMAewdrything 7/>F>F ;> lKMKB G @
MA>HXKIRN | IHL ¥M3>MAMA > HKeRerythingB BIKHFIHLBMEB ML
FHLMNG=:F>GEMOBEBGOR;K: MB&EKBGABRHMNKGF:G=L
MAPM: <<>MAGHMBMAGY MHBEBD>,;E>G=INIIR:G=IN=
=BG@ :K> <HEE><MBHGL H? ;BEEBHGL H? OB;K:MBG
Theassertiorthat everythingis madeoftiny vibrating strings meanghat the
universe is made of music.

The foundationof this bookrestsupon the assertionthat this is not a meta-
phor. 1 A>N G B O BHa Hiké FN L BMANG B O BH3 ksivhilar MHAN LB <
M AN-G B O =K >& HéddembleF N L B&euniverseismusic # NKMA>KFHK >
M A >Btspiral of compositionB ™ ANG B O >KA % F : E E>E KF >BAWA >
OB K:MRME®GC@BGCAHENMIMKBGIFNMH @ >MRARKE: K@A>K
FHGB<HGLMKNYMBHGEIAHKBGMHEH=BFIEH=BXMH
MA>S>FMA>FBGMRFIAHGBMEB=HGHMGHPGHN@ANMA >
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E:-GCGONH@NLBAHLL>RM>M ABMNKK>&NER. <KB AHF
IE>QBMRNGBO>NINBM:GGIMM BWL EBG @ N BR EEBGI@H!
<HG<>INME:EENLB<B:GM>KELLNF MAPRK>>L<KBEBG@
L B G HWANG BO >KA.>==BMBBIFA HB<:NMB KA &1 >KNBRHG M
MADGHPE>RXA>O > HNMHPFNLBPHKDFLRP>EEBEH?2>JN:E
O.EN: MM ADGHPE>I A@EBXILIKHOX> @ : K-MBABRRLB<:E
G : M NKKM AN G B O béchusehey aredescribingthe samething. &? GHG
MKBOB:EBMR>L<KBHWPBPMHB :L>H?G>GC ME MR O >MEAL> B K
NG=>KERB8GHWR>SIGMKBRA@HKR QL>E: MR NANGB O >BLL >
U+HMABG@ NM *NLB<W FNLM ;> HG> H? ANF:GBMR |
The OnoteO determines the nature of matter.
+HPA>S>BIMABHGMKBNOEHEMRK > 1:K>AGWA . BEG MK BIA@
HKR: LL>KNBHM AKHI>KMBGEE >F > G M KR B/BEWRL L L
G=BMLKBMNK<A:K@>K=>M>KFBEBMAIKX><BEK>LHG:GM
|:MMMKAGBWBLG M>KIBKEBQ@<NMSK 33> M A M/A >
GHM>M>KFR GG IMNKE:MM>KLNMP><HNE=>OB KG: @wWH
INMINK:GMAKHMA®MW ; B A< ?>MY¥Y KB >: GMIVB M AHRN M
BGIB @ GB2B<:@WHNK: G=HKW AM: . EBPFKHMW >A: O=2HF >
MH<<>INA:#¥M>L I BWASHF ? HKAVMH F >R.B MMAAG H M BHFINGA >
NGBWMZAEMABGO@LKS HFPKH?HNB2?>K>EHKG @ >;;E>
:G= INIIR:GaAN==BGGEN L 0 MK BA@HHMRNENM A MVA H4.B-?
?>SK>GKBI2KHMAZ. <MA M KJIE:RBGRP??>IGHIHE A : G
|>;;E>XGANIIRRGAN==BGI@EE<MN [EHER>HG>K | BEMKB G @
MA>HKHRNE=QIE:BG - MAEMKBEB&BED>NI MA>SE>F>GM:E
[:KMBYEASAMD >N MABPHE > < NVEAID >G M NHEMRH @ >BI@ > K
LHFK><H@ GBGMBIMR=BGNM IRI>;;EHK.:EV:K®O®B;K:MBG @
M=B?7?>K>N6ME IM Adiferencein rate of vibration M A <MN L MLA >
O:KB:MBGIGKH>L N EMBNEEMBGEL P>@ >G MEGEMK BIG @
HKBGMAHKEA> HHEORNILFHEMAB:. G@ N:I@GP>EHBA>GRHN
<A.GRAC MPDB; K. NHPHGIKBEB®A:C@MBMYRHN: DB M
IE:R =B??>IGHOIWBHMA=B??>K=>GMPL*GIIR IN==BG @
|>;;E>G=l:ELM>FKHMA2:<MANMASE:RB??>IGHGMA : M
<HF> MH@>MA>K BG O:KRBG@ <AHK=L
OPhas¢ransitionOis how we definea situation in which oneentity moves
through a variety of differentphasesachof which appearsvery differentfrom
the others, hence masking the commonality from the casual observer.
4> A:OM:ED>HNM: M>B<>G=LM>:EMAG:KBHA:L >H?
% , NMLP>FHO2KHIEMK MG @HKERIAH BFEA > HBHEBRG > <> L
L:KRKHGLBEMAMRIH2A. LMK:.GLBMBABBVMAHIA>L>L
?2?2>MMSAHK=EMA>GMBRBRR<AA:L>1IABGIHNMANMM>K?ER
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" GC=MAPKHBHK: GRHNLHGHMA>UMPHK>:MNKEO B #HNK
?BHHM>KBNGBMKH=N#VEGHG BAL: L MK: GLBMBAHHCE A>K>
VBEBG=>K@GHIBMEx<G NHWVHB GINKP ®BM<ANBIM™ASA>HG
MAZ<DIHK<AHF>HGBEK>GEK:G=1:KMSMA>KB>BE=>K
LB; EBBG@M KHINMH=<: M>KIBEKBMK=1H:E>=L | HDMAPB: @ B <
PHK=L U4:BM P:M<A W
,G<P>K>EBCGHMABG@ HBIGI®: ||>d& B @vAAMOt> KFRH
F>GM>MH HIM AKH H2. < B > GM:BANK :;BBHEVH @ B; >N : I3 H
H;L>KNMASKBMMCKXKEIAG>QPMRERHK >>DA>H;L>KOA>
F:@BF>M:FHKIAHIMBKIBEBE:ExAKRL:>EBE>NMM>K?ER
M:=IHBEXF2KH@ ED,HNRHNK:LMK:GLBMBHG MN K
F>GCMMNMKIEEM AINHF>AHWPAS M>KIBEEBMRAKRL:GEMA >
' NMM>K?ER P>K> :EE MA> L:F> UMABG@ W
AHKMA>HKR>0Q <> MBNHAS: ML > K MBABG: M > K | BE EHKE
E><MBNGBIJN>EEA=-MAHL>EKEPA:MA=R>><:NH>MA>
OB ; K: M B:HOt EK ®ASM K BMGAGHID >N | M A HL>E\BEMLAG H M2
MASM>KIBEAHKAM>KPBAGRBIL4AA>BIA>M>KIBHEKIKL
BGMHAKRLBEMBLHF>IG>MN G BJNBE E > HNBHBEAB AX O >
=B??>K0BGK: MBHWGNE MALG Ax>EHRMAx:M>KI|BEMAK
<AKRLAEBL=B??>KAEBNFA BA: M>KIBEASKMM>MAENR
SF>K@KIHMA<AKRLBEBRD >P.:BNNG B JNBE E > HNBHRPG>K>GM
<>EMEA 1LNH N GE-MNLG B JNAH B ANG B O > KALHKM A > HPKHRN E =
LL>KIM MA<S: M>KIBEEMRAAKRL:GBMAN MM >SK2ER >
=B??7>KABKB-®MASFF>EHSRMA>M<BBG MHPGEHF>G'M
BL NGBJN>

Trivial dualities are descriptions of entities that fail to reveal possible re-
lationship hidden by phase transitions. A trivial duality description of
ice, water and steam would stress their physical appearance and
characteristics.

OBFBE:KKBOB:EBEMIR<KB HMBASGM >K I BEBMASAKRL:E
BLGMANMM>SHKIPRRER=L<KBAX=>B??>KG U BMBGHP AB<A
;HK> MA> LEB@AM>LM K>L>F;E:G<> MH HG> :GHMA>1

Nontrivial dualities, on the other hand, are descriptions of those seem-
ingly discrete phases that reveal the underlying intimate connections. A
nontrivial description of ice, water and steam would reveal that all three
seemingly discrete entities were actually H20 in different phases.
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EEAHWRA> HKAS HG M KBNO B BMVRA>> L <K B INMBH#BL <>K G L
MAEB>EHHRPABMAAHKKE I:KMNKF>GMBRKKGHBR B\G @
MAS: M>KIBEEBIASAKRL:EBAANMMakK?ERASFSMABG @
1 A3 N>L MBuNH&DIs it that defineghat samenesthat cuts acrosghe seem-
ing Odifferent-ness@f thosethreephases? 1A GLPBIMA>>L<KBMWBHG
I>KA:LIIMMA®@ >G>BVPEDR BMA KM O > MEA: F> G >iI<IKHMIAH L >
MAKIASL>HMA: M>KIBEE: K <AKR I<KEB:IM NN\ K KBR
MBMNGBKMO>PRALM>EHNEBMAMAKSAHK >IKHFMAGHG
MKBOGR:EBMFRHGHDGHPA>MASK>MK ;BHEH BLBLMWM > K
LNBNMSNMAM: LBH=HN;: MH>MBHEHKKBILWB >G MB?BKL EER
IH>M PHNE= A:O0> MA> :=0:GM: @ >

NMO>GANBMGHS MKBQBKB HVRBASM M SKKBEERS>F L
" LEBOBN¥VAACRB><HGLBFANK: LDZ>L<KBABIGEG@>>BG @ L
ISLIBMNRHKBNG=:G¥) M>KBMK:IG>B G @B G ?B GBHVKE R
<HFIEMA:GIMM>K&EFB>M: @ @;RKPNKHPE>M:FHKIAKLBL
'F: UE:ILK>GMMWWNEH<AHLIBRAB <A>:GRPHK<HNIH®
AHNKO>RPR>BOKH<JBE>F:MNKB>BBMAG>HG BIGM>GLBO>
<:KGNKL>KR>IRKMBGR><BHEBMMEH PAHO KHB =@ >M
LMKHG@=2RG:EHRCPAMK : B BEB S aM KIH BNBAMBAA > M A >
JNB>VEERRG DBI @B MEHRIHP G=: N@ A MBXMK H =A\><M B A >
LAB?MBGEH XABE=AIBB=HE>L<>G=GHPLHG>GM>KL
ABAQAAHIKBEMABMABKHKHDAL . MA>IRK:=N:MBRHEHEE>@ >
G>RA: L>K>OME>FL>EI@Q>=BLLHENWRBH®XKB HIMAK>>
=><:==b?BGPANG>Q | > EMK=<AGIL. ABHNMHNEB?PALL > L
L L>KOBMA@ K: sG=@>GMEH&GERLLR>:K PEMABSHKN G=L
<:EFBE®@:LLNKBAGH&K 2A>FNEMB |AAINE GAHKHO>L
MAKHN@AHKBGMKBxBEWHMA BANMM>KRERB GM>K: <
MBHRBMAMASK IEPE:GNMGBF:HK @ :GBS:G#HEAIMBMNMBH
<:G <K>:M> LRFIAHGB>L H? >QJNBLBM> ;>:NMR

&EGMAHLRFIAHGB>V.:LBG=BOB¥NKEXAHKBEGLMKNF>GM
KMBEMHFIHLIARXK>IHWMABHHBDQ:FBAHA MKBMA®HKR
" G=<AHKFA>S>HKELLBNMBANG=>KLM: MABIQ =X B KKNHLE > L
G=BMA>M):FBG:MBABEELHHGLB=CGKKBHNMIRN>LMBHGL
AA-MAHR=L&E HKBBMA:G&M N GIA <M HKHKF &L MNRBM A
BM%HP-H&? BGFABP>EHHRFREB?®%HP-H&F:D>FRF>EH=R
I:KM? @K>:MRKIAHGRG &UA>:KWAISKHIEX<AHK=2AHP
CHNMAHHL?2> ESGHAHH=EX4IAR=H>MA>SIK=>S>EH N<ABL
<HKGS4d1 HEBMMEFPHB®MAPHKE=G&VNGREBBGP:RMA: M
BG<K>ALKEHGR=K>=N<BIL<HKA:MP:LBMADMGBNFF>K
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G5 EBG@MK:<NMBKBK=LHG® B G ?BIEDHB G @BEKFHGB<

FHF>GM BG MA:M ?B>E=LH F:GR R>:KL :@H
NM>?HR><:GO>GHGLBAAKGLP>MIMAHILN>LMPEHGL

G>>MMABIGTDFFHK>HNMABE>H MAANF:G>BG/@ NLH?

RHN H? F>Y L : <AHK= L :G BGLMKNF>GM :L FNL]
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Chapter

The Conjectural Symphony Movement #2 The Human
Instrument

SHN G>>= G>BMA>K : M>E>L<HI> GHK : FB<KHL<HI
FRLM>KB>L H? MAFBKXBIK>RBEE =H JNBM> GB<>ER

1A>KEI>HIESAE: <>HHF>GMLAL | :<>PBMWAHEG=BG
PAB<PAS?>><EHFIE> MHERMEIAMR : G > M > KK B NER=: GBK
E:<>PBNVMB@K:FV,NMHF>AWRPRPL>GMANBKB @ AMEKSL L W
F>F;>KGEN<ANG=®R>MK?FHF>GCUVAFHKGCBPE® KIRR
'<MBOAOBMRBKHNMA>HHKG=P:L:EHGB¥MAAHNPBMG
>SGMBHKNKMK>M<ABIEKGN G MMBEME>: 0@ M > : <@\ =K>
MKB>MAx>K2KHBRA>KBO>F:R>FRP:R;:<IBGMHAEBOBG @
KHHFA>KMWAR:KFLNGEBI@ &M KER FF>K RA: =;>@ NWGH
P:LAMAEPABNRN> EESMHHDBHZXH??26>=L MK>MXMMEI A >
<HN<AMAU*HKGBIE@<>KMEWBM?2>; NLLREH: MBAX@ N @ A
MAKHHF'EFHPAHBL FBGB:MNK=HE>B G?B @BMI=G L >
LIK:GN@:G=BEEMA=K>0 :HLMP>BHBAX<DHMASHN<G=
FR<A>PEMB @66M AEFHNGHP : KF<HF?H&NM B | MA>
G>PLG+>GIMK : BVaWHPARPN GGBEE K : O>>: E B MENB E{foM A >

i <DHFRA:G=&P:LLN==>GEKMA AR : LBGAFPB==H=Z2
NGBIJNEBRF>GMO>KRM2ABMO@ KR MPABBE@®: KFHGRA>=:R
MAPR>>EBBMLBHX>KM: BEGH® K: ML NNMN ATMMB <INHB:GM
BG MBF> P:L I>K?><M
A4A-MF.D>LHFFHF>GMK?>GEMHMAMAB MIOMK>M<ABG @
L MK BIG @HBIGRAIH KI-A > HEKRRFISM HL L > MB\BILE EF : M ME-K
MA>QMMBEMB PAV:L: ANF:BGLMKNE>G6NF:8AHK=K>
BEBMAKKEHGR MHANKNKKHNG ZBERMZ ?B £H=>IMM,; E >
MH?HNGMMBGLMKNTMEFFBKMIG=L>:LASEEKLE>»IMP>>G
MPHB><HEA<NEIMNA®:B @ ARIB G @B WPARN L BN M > & M
<HGLM:BNN<B=A:G= 'BGMXM3ES0K>IE:MASHG
?>K>GENLMBKMABGEMN=AGIM>F: KDY ABE:<A:L
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OQHH>G@ANB-KH;: ERR#KHPA: ¥MBMMGEHIRBML>>FUH
F>AB@AKEHR; :  BPAHM GEANB <AHKWA>HKR>EHBAS HF
FHGOQ/MA>HHKRRRO>K R MKABFG® ; >KA H ;. C > <M BIA>G < B HEIB
>GM=EL<BIEIBE>QBFBGASG>KITERIBE=A:KFHGRINEBO
BGI@:<>DMK BRA@HKIR> WMIIMANGBO BIEEL=>HMBGR;K: M
BGIoM K BGAGHIKWFA > HKR> MWALLMI K BH@E M H @ >SRIGMKEHK =L
M A BNG M >KB £ ASAKHKB-@ K> NGK> L =>@ KB ALKFHGR
#>G@ANB >MMHHGLMAKNMEWN GBOBKHGFEGG®MIBWY OM A >
LBFBE:KBNMB>2BHNLM AH KA >HKHR>¥R HGFA WIL&L N L
I><M #>G @ OANB =H>L :L P>EE

BHN: K> HMHPHFAHNL>GAFN<E: K@QPKSNA?M>B):<MER
" EBDE&A:O>? . OHKBKIMHHIGMHARH??BHHKMAHPLUB<
MNK2 F:G:GPHF:®>:KB@B@D3RNL>KP:0OBG@&-H ;
OBHNLERE BG@HA<:F>K1A<: IMBKXS=U1ABINLBGIA>
HHHNKMWBLG>REXGHBLGARKEX HKNKH!BL& XRF
GHIWK>BLGFRGN?: < MBINKIPIGI>GW@ANBK>IEB<IAR*B<:E
K>LHG NBAMWPBG?IMKM2>bEB @ BMBE=>A:OBMKIAMO >
<HFMH>?BGPAS @ BEBG@=HMNWRH??B&XG BJNSER>
SR WMHHENMMHEKHF H FR<HEE>: BIAHALOY IE:<2HK
SO>KRMGBCS@> KRVMBABBE <> QB2 WHBG?HKPHEHEDL
PAHG>>IK><BI=>PBG>F: K<:MBHGEGEG=E=HP>KNM?BG-=
MABWM>GMHB<HF?HKMUL;EPHIKHIBPBMWAHRF <HF?HKM
cE> L . ISKLHG.EBR&=GB#M>GHBHRGB G =B O BAANNE EG
<AHKBBIA:KFHQOGWBHE> :G=MA>K>AHKEH GBI AHILSH I E >
PBMA PAHF & K>LHG:M>
$SK>>GRIW"O>KKMBHE>MMX3=—O0>KIK:GLFBMMKK >
<HGLBIMLMKPAB®L>MM>HBB ; K: VBBBI®BI?BG @ >KIKBGM
SO>KRRLBxOEB GHWH<HH <<NKKBM®ANMG B O BK:IMB MFIH L M
SE>F>EMEEL<KBBM®WM>KH?HK<s<=2=MBG@P>MA>EBE>
F>GMFEFEVU>KBHBELMBMN>G MOAE B Al>KM B #E2>AVID >N |
RHNK=REMAIXKH<>L1KH®AA>: M BK-EH NAS : WM AZ2BKB G @
HMAG>NKBRIHNK:BG=H=RMMNMAK: MM ABRHN>M:;HE
BS>0>@ GEBMMKKB ®@:< V:EE:GB?=BMMB®G <kt M B:HVG : E
M>KGHMMA<MHFMH@ >BAGK>LHFR<HIAHGRBMR HN K
<AHK= NGBJN> BG :EE MA> NGBO>KL>
"O>GHKBGM>K>GNMBG KK MBI N2> <NA MVANG B JNAH K =
MABNR HN ik >B L<M N :EE@hplexthree-partconstruction M A ; M@ BBXL
'BHEHRGFRHE=>R>GOBKHGEB=6BGBMWBG?BEKEG>KLHG:E
<AHB&=KPBEEAK>xENLMBHMK> :MABAHKI-ABMW NKL
"EHG>
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Biological Beginnings: The Signature Notes

SHNKP : M<ABRG®@KOHHKBHEB=>M><MBBGHA3 & MMIA >
UKH@NPAMBLHE2PHKHIA:>>GBMBBG.®G B @ABIEMKD
BG@K>:DKHFE:MGB@AWKHRA =HHKABGG=2HHI|>GILB
E>GCMBRRHMASHKEHHWIL:GEMA3BBGMEHERPLR LBE>G
<>KMB<<NMPB<G&=: =:II>KEHHDRBRG@MEAFROI>MMA >
<HNGMEBEKFMMAZPEHHMBM>= L MASIBLHNG?HBEMINKGL
HNMA MAKH @NHP A FHE SNWASQ ><NMBME: <BL>BA @ H ??

' RMAPH; 1AS@HHKHBL;HNMHK>:NIMAPBH; =KNKBG @
PABPBKEOMEKH @ N BMIMANG=>KPHKAE=Q><NEBBHG
MA>BGPKLL>NIBG.KMRAK:FMA@HHKHILAXKBEx>B®%
O>LMB@KKMBABNB<IVEPB GHM<2H ILM : G = FRGI@A>K HGHWH K
1A>R:=>:<A>>@:OBCHO<PH??26=MAAN<DE>;>KKR ;EN>;>
IB>1A>BK: M>G=<NIP>KE>MBBEAM:;E&EMHHG<HFxE>:K
MAH BVRAI> KL G<BM@HHKHNEB=O PK >0 >GWAREN K=>K
LHH; OBHNIAEHR O>KA>K>GC E>SWAPNK=HK <NKP:LI:KM
HMAEHMHMMAKRH @NELEG=MAPH; <HGG>=BWFEKG: @ >K
LP>:BPM:LMA@HHHPAHMH  =>>C: <BEE&HHKAX HHKHI
<E:BMAKI IHLBMBEHRERHNEMASKBEx>BS O0>LMBIGH UPHAKL
A:= ;>>G LBMMBG@ PA>K>

"Q: < MMEMRA>H 1A>BRBFIBVRH HMASH? 2N I LG=MAZ2HKDL
BLHE NA>= ?KHIF EBWMK: 4+bE&:<AG=M>L B NMD : B MLAW?
?B<¥KHHOBSKIHGEA:=HH? =HN MWA MAKH @QNPA .= >>G
?.<B@@&&HHUPASIBMBRHD GHPA>KAS BMASW B @ X >
EBATZTNLMBEHG>G=-A>:HNMMNMADBM<MEG: BINKP G+

EE HO>K LHF> FB<KHP:0> IHI<HKG

1AL <B>GHWPBEBRBMRY BNGBIWMKMABG=BOBRBR=MNETM>K>=
HNKHINE<NEMNXME>MIMABGIBNM ?KHFLMKBEGAB®K =
MA>S>HEKRLI><MBOX>:=>NIH?2BEEBBG,BEEBHGYEEL
4BMABGMNMAHIBEEBESRBREE BIFRGIEEEHHNK+ V<HNGMES>LL
<HIBBG:<A>ENEMMNGBRIMM L:GNG=>GBLBE®>G: M'NK X

2 FBEIRBBHNKQ<ENX@IOKX>LHBHBGNF: @ >GHF><AMAH?
MAHIL> LMK:®BWMABAH;IBE E BHXGIEEILE : R BB MKH G\@
HNKEHG®PHHMA>KLHGS,;;EHKHH=B®MANGBO >KIL>F ;E>L
LMKBG@L BG JNBM> MA> L:F> P:R

4> :K3ARLB<:BVBRM=BER B GV BHOL>B MBNMABIMRLB<:E
BMR>=>M>KNMBBBHCMTG HMPARNID>NIHNKAHKE4> <:G
GHMA:G@AGHMPP >KSHKBBMAAPBEEP: RIHNB® O>KR
<>EE BG HNKMHAR>R :K> GHM MA> HGER GHM>L BG t

The Environmental Notes

31



1A ><HGENLMBK MBE NKAHBEXELHG:<<B=HGE@BKMA
NWMAS>SGEEMKESHBHEH @IBA<KEK>GOBKHGFSEMEEF L
MA>QMK HK=BIG.PEKIBBANMKG@NBGM>LILABMB @GEKHIA >K
G:MNKHG&SE<ENL>H8H?MBPBG=AKP-B??>KBPBNEE=0O>>G
A:=&;>>GHKBG>L*HBGHIK>MKBBWUMBA>K>E HOMBA->
<B?B< <H:LM LHNMA H? 0:G #K:G<BL<H W

>R H @B+ =:FLP:LHKBGMIFARLB % F8H M B HG=<H E
MNKEOBKHGORA>BGIM>FHKEGHMPHEBIDKLHGAH K% >P : L
THKBG BGMMPBG:G<BERRFBERMAMMARE>:GIG=aMA>
BG<EBOGMMBEHEBNKARIKMBBKBBEBG :IMBHREEHPABRMH
E>:Qx AHHNKBVMGAGMB K ? MHKHPIBXG LM¥*HGKA >
PHG=3K1A>.G:F:-:<BZBxM>K G "NDBHIGB MBARBKE2: BK
A>EBE® :GHK:G<BDNHL>IN>BNERIIHKM>FHMBHGGEER
?BG:G<BBKARPHKPBMPAIB:GHc=E: MABIAHMH@ K<S{1AB<
K>>KG=HZXHNKRA>G>@O>KM>II HNMA>HHKA>SK:XMA >
-:<B?B< ,<>:G ;>>MBG@ :@:BGLM MA> KH<DR :EB?H
#K:GX HNKHVBGMABMAAIKG P L=>EMB??>K>GM. G1 A >
NMH;BH@ KangklBGadhes A>AKHGBREBKBG @BRG@N E =
GHMFHK=>B??>KKRIGMRIL>E:FL /:BL>BMASENHIP?N;EBG
*< HNKM :;:>=AHNEPBRIAN : EHHKO > K€MRK B O : MNGB=HGGE
<HAHEB<BO>MAPBEMAHOME:G@ N:@MATU Q@ BIZ2W:; W
)BDE-GRHAB@>G>K:GBUIHBBMN:MBHGE KM XK>E:GMA>
FBL>KRB4{ABE=AMMHAB KHUMH KM NGB&-B d @K MN.GBEM R
KMBLMB< LN<<>LL HG MA> ?:;E>= LAHK>L H? F>KBc«
1A>IMPR>G=>?BM6ARBG =R.-GOMAK: G XHFIHLBMBHG
IHLLBBEEM A>GOBKHGIKHOWEHE NK>KLHGAHKG>>F
K:<>MA%&: KFHGRGB =R BEBXMAM ABM APEK>>tBL<HK=:GM
<ABE=At+2HH |:BKBEBFIHKMIEM: E BI2X3 B MMAASK- ;. K: <>
GHMA?>EB @AM PMHFfFGH: C><MBOLELFEHEBHG HF PK >
=>M>KFBGHMAKNNGKHA: KFHGIRIBL<HK=:<B?HB<LBL
GHBGA>KAGKHERGB8R>P>KMHM:G=:FL EBRA&®&8B M\>:=A>
<HNE=O*HFMH>ABYLGOBKHGIFE-BIiMHK &Z2:2GBW K >GAME
>>G.:NLBOKNGPAHA:=MBABMINMKMKNGNKBGMRd GDBG @
BGAHPMA>:<AGMA>>G.MBBA<HFIE:BGHANMAKLBLBG @
MB=&=HN WAABE:MXKBBG=>AS MBEEF>G: KMBPIHWN E =
2> MWVMKAE:F>QJNBOBMBHBAKM<BR.:.LMEBB@ANKBHNE=
A:Opp><HF>LHNKKZBL<HMKABF& M:LMAB=RHEBRKBxGE
OBKHG&RAGMABGNIITHKMBE6BEH O BPGHK®B B R O B K H GVFA>:&H
E>L<>= MH <K>:M> MA> >GOBKHGF>GM:E GHM>L H?
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OBFBEHKAEE>IKBO NBWBEEBMASFRHPBMBL<HK=
BMH>LA:MMH>MAPMR &A:OA>:KE: GR. MHHKBHHERF > F
S>SKHFR?: MA>XE>IG>K :MMBMWKENG=<HFFHMGA>F4> P>K>
=BKWHKNNs >OKRK: HEGR>BM A* MH KIBPMKX? E < MB ER : M
HNGHBRGKHOB2BGH@A>EM>KGM>KM : BEMAGRML>EG > L
cACKDAGOBKHG < EMKAHP>OPHMAKRGWMHABE = AHPH =
=>|KBO:MBHWNGL<HNIEPBMGSGE @ LI:B&=NLXKXK>EB>0>=
HGHR<:LBHXRHEHBEKB@ AWHMPIE: G @ N:@EBM>KMMNM >
ABGM>= :M MA> A:KFHGR A> PHNE= L>>D BG ABL :=N

%HP-H>MABGOBKHGFBESWMMHMANSSHEPABK : |1 B QAP
@>MAXKARLB<:EBNRMBM¥F+t><NNKAHK=AHKMA>HKR
PHNEEL>KMBWMMNGSBEMIPA:NM?>>KBWHAMNKHGEIE: RL
=THPG>>BG<EBGKMBHKIBAG®>LAHNIE=1G=PA: N>
LAHNE-HB=:FL<AHIM¥F:K:<FPN<AMA>G O B K H BFNGHV
PABASP : LHKGKNE . MNIG=>:NMR HNIKMHMK>CMAM
=HFBG=GHWD GHRAIB4{ABE=AKHBKHGEAGMD: KFHGR=
EB@AM >EL>PA>K>

AHKMA >HKIR> WML M MM AA: K F HGER=M A=B L < HRMEASG
OBKHGFBE@WMB<IMA>SMPH>GP>KK:BLMICF:GB?>IBMBAA >
K>LHG HMA 31BKK BE@A<H G L M K N WVABNBE&B JNAH K £
F>F:>KBK>>G>BPNEHMAUW O>IKRLBxCEGKIH<>H K <<NK
K>GEMANGBO BKIMBMIHLME>F>EMCEEL<KBBM®W>KFL
HPHK<*MBG@P>MA>3IE>F>GMMEKBHELMB MNNMPME GN
MAGB;K:MBHIGKBG®@&P>G8 VBM AAHKEA>KKE*ARLBHEH
@ B <:HEF | H G >NE#VELything B G < E NM B Gla>> F B G@AR- > Ik &>
F>GMIMHNEBY> MMBMBaE>»K<>IMBHALAMO>>@B@>:0BER
BG?EN>G<>= :R HNK >GOBKHGF>GM

HGLBMAKHNG2 <HP>EEHPHEIXK@K:E2ABBIH:C><MBO>ER
LI>:DBGEOHNI=MKB&GKB8 @ EBS HWHPHGEWALW N B MH
MA> KHMPH HIBG:BLB&K = B< HFR >KGORBRKHGFEG&GG ML
L>NM?> . KI>SEHOQMMAE:GPAHP:LK:BLBEGEFH=>EBMR:R MH

MAHNL#HEDIMNNQHK<AB®MA>O>GBAGBKRLE=MK>>L
LMBIENBMP>B @ K*G=<HG<K>GI>FHLMO>KRFF>MA>HR
PHNBYEK: I NA> FBERKPA>KWA>EEHPHBE:®@ B BrA >
>O0>GBG@H?MMGEBOOAM: FFH - KM MAB>EHHR->EB@AM?NE
LNFF>KIASHMASK2 K CEHGB@PHF: &:BLBE&G>P5HKD
OAX KNPl > G < A : GWBMWPARN L BH<M AM K >M KskH G D BIG/@ >
<::LMA@KHP® :K;: ®@KNWMMASHEHKABNGAH ENE>;: MHPR
=KBOXXAG=HKEI>=>LMKB:NGRAF>KA>K:I>GIM:FI>KBG @
MAKHRKENGMHEBSEBIRR=K:GNIRBB @K>:FKHIINLA<:KM
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I>HIE>G =<: M < ABIGHIK > > SH-GM AKKH HH?M A;>N B E = B & BIEIA >
<BMR MAKH;;>= ;>EHP
&EGCMA>MPH>MIZ . KLEHGGBMA>KBEXHF-MA>BLMBG<MBO
' >EEHP <HK EEBMB@K:EL1AF:GA>: KMABPHNGE=MA>
LP>3WM>EHRNFF>XE.LAPABGMA<SEHXABE=AHMRABL
INELS K> MABIGEKB E'HN<ABEBLIL<ABE = AR H K BI>AL
?NKEABGBGBX*R>EB-APHF:RA>:KMAEBNG?:FBEBIIKEBG @
LHNGG==K>G:HBSBGCGMMHKRLMI>KH=RK>>SIXIEB@AM
CBANMI>RBKHFBG: @>: KMMG& s K>: MAIBIGRKH<ID>M
A>RB=>R>1>>0:BGMIR-G>MWMM=KDG>KHN®@>KLPH
NGBJIJNAHKMK: GLIMEHB @ G B ? BB 2G MIENRGWME: LK > L NMEND
| HLN KM A F 5L HN Gorrharily becauséhe peoplevhoarethosechords
lived or grew up in different environments.
4AR=H&L :RUIKBF:KBERL>OM>FMBNB;;EBMH>LB MW
1IA>KE OQHHK=:LRBMA BBL><:NKm JNB;;EBG®@&: F
JN B ;; E B&@N IMA >B[>biologicalcomponentM M ARP-: RB @ A B A
>Q I KSMA>? ? HMNdavironment. G=BWN:LIMHHPBMA GHM
l+ ,NK/+ BL LHKNKKBK @HH N K+ :G=LHEB DBINK
l+ BNGBIJWMHNLIA>BIELHP AHENG<ABM: <A HNX>EEL
IKH=N<>EBEEBHIBHRO>KB;HLHF:E :G=>:<AMAHL>
LMK:B+ME>:LM GN<E>HBEMHBGEB>G<PL': G
3HE +H 8+HPE>M ;>KBA@WMKHBBIVRRHN*R NG=>K
LM:G=B&®@ BL ;BMNSSB=%=HGDWVGHBKB;HLH/F:EBL
=B??>RKBIK>@ NHE K+ G=%<HNEAMGERHNA>B??>K>G<>
' >MP>>GN<E>HMB=AB@MBHKLB=E:NG=R>K G AGNM
K> HEHRBMHKMWHHHNKBL<NLU4BRHMBBFIHKM:KEBMNMBGLB=>
>SO>KBG@EBEHINKH=B>K> FBEEBHIBHRHF>MABG@
> <AM'MAHL¥+*BEEBABBGAQLLMK: &% HMAMKBBG@ M
G=_MMA2NG=F>GEMOEBEMAHL>FBEEBIBG>L MABG@L
<K:FF>BGMB>KRBER;H=RK:MBGRB;K: MB&S<® [F N L B/<
:G=BBLEEMM NGEBRIM B >in responséo my environment ?KB>G =
H? FBG> >QIE:BG>= BM MABL P:R

SHNK /+ BL MA> LMN?? MA:M =H>L :EE MA> PHKD
F:<ABG>KR MA:M F:D>L IKHM>BGL :G= BL MA> =BK
PA:M MH F:D> BG :GR <>EE 1AHL> ?NG<MBHGL :K:
MRI>L MH =>0>EHIF>GM:E LM:M> :G= >GOBKHGF>
MA>R K> O>KR LI><B?B< MH MA> BG=BOB=N:E ;NN
G:FB< LH MA>R <HF> :G= @H :LLH<B:M2A>PBMA F:(
'+ BL MA> LM:;E> <HIR ?KHF PAB<A EE MA> <>EE
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@HBG@L @>M =BK><MBHGL OH MA> !+ =H>LGTM

PBMA MBF> HK > GOBKHGF>GM:E <HG=BMBHGL HK

?E><ML :EE MAHL> BG?EN>G<>L HG NL 7 :K::K:
MNM> H? "GOBKHGF>GM:E :G= %>:EMA 0<B>G<>L
>SG<> 8

K> MAMH> AMAHG IHPNKGOBKHGEABKW-E>M>KFBG>=
MAG:MNHKHNK>:<MBIWNGAS>>GOBKHGIB-@GNMNA>EEHPBG @
<HPBL>BMASRKFG=<HF?HKMK KX : G@&-2KB @ A MB-BEBNGKD
I+ VPAB<BAELNGBINMBMLLBG=BOBW¥MNAEM M>KFtBeG >L
way BPABHMNNKH=RBER | KMAK>: <MBHM®NW<:EEL>:<MBHGW
EBGLBOEHP?IK> MABKIRI IBEGHK>LLNKSBBMQM>KG
'E LMK>M<AN<DEBFBE&HNTK>:K>:<MBHIG>8B @AM
#E>>I1:K>GCMBEWKGOBKHGGEHINMBHEHWG® RRIMBG?EN>G<>

N

MAG:MNKMA>SIQIK>LLHBHEBKMG BINSHKNLM>GOBKHGF>GM

BMLAH? I ARLB<GE.G>FHMBHKMBM NHB-GHE SNGAPH G
LMKN<HMBNKGCGOBKHGRAGM=E HMA;.LLG= MK><E>?
MAS>GOBKHGMLGEMA> BG?EN>SIAQRLBK>EI|IHGINMA:M
>GOBKHGF>GM
ESBMIPBLHG O:KBHNER ONEK > EBIS>A-.EP:RLQBRM
IARLB<GELH<BG&EOBKHGFHBNMMPBMB<NEAKBRGLB=>K
BMLFI:<MIHGINEBORPEMABIBEBGOBKHG BX®WM NEBGM A &
['LM>GUAA>& . LO@QKHPRG@P >KM: N @GXAWU *R? H E:[EL
P:RIL:BX WG=MA2. OHKBIMF: G=<MHIFB<QKRP AU KA>&
P:L: DBBR>KP>LHHHIHHHHX W NMIAK>:EBMRPW<HGMBGN>
MEBBS LH<BGEIARLBxGEOBKHGBO>E&R =GRBMIG?EN>G<>
HANLWHANKAHK=BIGHE>IMH=MABM:LUP:R:<DPA>G W
WHP>OMR>BE IKH?HNB2?>K>IG<>NERTA:OxHGLB=>K
EFFHKE:R;HNMA>GOBKH@KRSBKPA><AHIMSEB O >K
M:BEPERKx<HGLMK;BIGEB MB=>I< HG H F,BId.O >SNGA>Q M > G M
MRABPA.EEHNKL>HEGSHNGRMAHLBGLMKBBGMIM>K
H 8ur choice G=BHIMAGHM BII<G HBWA BVG ? H KIAM A B KG-=
FHLM BFIHKM:GM <HFIHG>GM H? HNK <AHK=

The Notes of the Unconquerable Soul

,NM H? MA> GB@QAM MA:M <HO>KL F>
E:<D :L : IBM ?KHF IHE> MH IHE>

& MA:GD PA:M>0>K @H=L F:R ;>

#HK FR NG<HGJN>K:;E> LHNE
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ToR. T.H.B.
4BEEB:F "KG>LM %>GE>R

% : O BBiKkB MMWAKELHNEB GSIDKLHEBNEBA: I BEVRG =2 >: K
ESLLERRK>@EHKBEPPRPBKF:MBKAGSBE BIKMRANF: GH NVEH
IHNKNGLABGMKA>. KD><HWKGHRIOBLMAGSRELH>?BG >
MAMABRBMIH><HMVHNKGBJIJNAHRHNKHEEMANEMBF: M >
<HFIHL>BHEH@R GOBKHGEFREHW M AGM: EF?RBG?EN>G<>
MAD>H:R>0>GOH<2MK>KM:BRXI G = E :btultimately we
create the chord

1A>Q:FIEBMAHP>K?>KLHE&HE | HL BINMBKHHKGHNIB SE E
?B>H2AG=>:0HK>1A%A P DBGIARLB¥MBEKLMBGBL>:L> KB=
=>GH=RF:S>NLPBMAPASE> @ IGABMAHN @AM NIRIG G
<HEBG>K:N@QAMGKA:GMIBMAK: KMARKB <8N &K E
F:G: OBHEBSEBRMR K:<>HO>KPANEFPBMMMBOBKMNHLBMR
K :KClHK=:GF>F; > H?HG @ KBPMXMIHG?KHEBKI:<BLEL>Q
BLEGEBOQNMBOMMAS>RBL=HBE=HK:MHIKARLKMA2:FHNL
"G=MAX<HFIEBLAMBIG>BMMAKXKBRKGHMA>BKHFIEBLA
F>GMIA: K@ RBMASIRKL> BE@ PABHKUODMA>RHOIA>IL® >L
S><:NMA>R>FIEBNRHEBMA2B G KE B NBXBKAG : M NHKH N K
BG=BOBRAMKGCGRHMA>HNEBE=OEHHDWMYAGHMKIHOB=>=
'R:BHEHH@RE OBKHGEB=GKHW>|MDBGMM &B @VWAKNH O >K >=
MA>FIW>RAHBSLMMEHFIHMASAHKIMASINX<HGIN>K:;E>
LHNEL V :G= MA> PHKE= ;><:F> : FHK> F>EH=B< |E:<
We MNGENKAHK=BAHKMA>HXKdet =>M > K F B GBLOMHR
DGHPEMKALMWMN?RNM G=/l+ <K>:MBG6@MNARLB<:E
M>FIEMAMNLM N G;BLE EBHFCGHMPAKHN @ OB KRBEBI N KH=R
LHNGIKI> VAV >KFBGBEMABMMA>SKMA>GOBKHGEAGM=E
<HGLMKNKMMAX<B=HGEAW>KPNK K>G¥MAHLHKA:=MH
EBOHO>KHWMRN QO HKHRHF>P A BIG>MP > MAMKHIBRIKHS > G
MNGHKLHF>PABIG> MP>=GFH<KHRHM:EBM HKBHEGEBLF
PA>KBG>MP>¥GA>GOBKHGEAGKMFBEH>>F>L MB\NGE=
M>KFBGNYEMBB:MNKENKAHKNM H=H>M>K BBMGARKHG @
PHK=X2G?ENBGKkxXBIG<EBGSGIENK>BERM>M>KHRGARNLYV
BG<HKKVYHUEROBMEEGHGLBaWAE>O0O&GHMAXGKAMPH
LBLM>KL

1A>R>KPHKBMBIABB=IHWF>KB¥ +HKMR>KB<&F: @BG >
-><HBHBMKB+BGI@E L > ?GIHEERKCHMA ASNERP?>*>QB<H-:NE
NGRNGLA>.=BGKOINMKHMA®PHKMAHK3<>GCMKGE=:
*>:GPABEH<AHAHEBMA>:=BB@E :GKHMABHN VHAM A >
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0O:BGMWK>G<G0P>>MMEPKHMBDBR:=>HNM2N@BOMNG=
:G=A>:=>=LMLLNFBGLWMAXRK>ERMB G :MAE: LMAHWK
A>SKHGSIEA>KHBRGKEEEHOB O AL FLI>>MAZHNKHNE =
KNBG MK AMAGHKMR KHFA> MPAS> O >IGHMASKMPHBLM>K L
P>K> HKG V : LGN@ ?:KFAHNILhe AAGKWA>GK:BKB> BG
1A >GHHE: L=>>BMABKMB<ANEGNMLBP>KIEP:RL
FBLM:DBEE@ASKHKKHMA>KLHK:R;> :G=MAIEBLMHKH
LA:K>= : LMKHG@ ?:FBERX>BHEHE@®B<>E <AHK= K:G@
"G OBKHG F>NEAMMEE-BRIAH KB 34AIKBOBERPKIKKHE2?GL>E
=:FLGHKMKN @B@EA=K N L AIBH®O® KHVBRK . G'Ix HNKMA >R
PHKDAzKHG FH=>LMER<>LLXFEA>RE:RAHKHMI1l=>
JNBEMBIXAHK>GA=K>.MAB,ENG=MABR:M<AZ2REBEI™MA>BK
FBGBLINMKXIG =>M>KFBBBKEBBAN>GBGHME>ILH<KEHL>ER
EBGDRfsBHEH@®R H<BHEPHH®E=G. HE>KRKKHMKMAMK > >
G=BRIMKNAMNKMAGBGB=<HGLMEKBIGWADM>IMA>F
<EHMW AAHF>LMXGM>K>LBIGGCENEREA MNKLIRBK >
MAMAKBE=<IABE=MABPH:N@ ANGKMA?BKHHGHGEE
' HKBBMABG<:=+H? 1AARHNG@MHWCGLAHP>6G:F:SBG@
M>G=>G<R ?HK KHEEBG@ K:N<HNLER BGMH MA> G>F
0>O>KBEEBMASBMA>KHRPK=:BGEB S B L MM MIG HRS >
?HEEHFRBEBGMHE . K>BRIAPNNEIBMG=MAINEIBM>HSAHL>
P:LCNHMMLB\B<: @HG=; NKW@BMRMAB@AHN E =B &MA¥
FB=IHWNK;:GF>KB¥?:RKHRAKRNL VUBBHKPMAKRNK<BNK<A
PA>KABL. MAKEK . <AJXAKHMA>ROE>GMKEEBWMWA=B KL
:G=INKLNEBOBGMAX<:=>FR-<HFBGX . KMFAGMLG=
=>:GIG=L<AHEHKXKHFK>GHPGHMAGBIGVNLBG LG
- @B&@. M:NKGE&MI>GLBGHHKEEBOIMAIIE>SRAHKHEE>=
>SRHGFAHK=AKMABKFEM: MEH®2G>Q<BIBBOG®E<N
E:ERNLB<@KBIIBGE@@ HHPBG%S= <HE=>KG AHMNFF>K
:?M>KGHH.E>>=BMBHNGAPHKEHF ; >KAHHWFAAR=BGA>K
BM>= MAKHN@A MA> MPBG :<<B=>GML H? ;BKMA :G=
4>BGABBMEBGPMEEHB8KBEGMHHKMNKGKEM.E E > GO >
the chordswe eventuallycometo bearelargely theresult of the choicesve make
K>@ :KPBGE><AHHMB>EB>GAHMRP><AHHME>A:O %>
F>F;>KMAG:MNHKK2MKBG@AOSIKMRLB=OE GIKIH < >H K <<NK
K>GB®MANGBOBKIMBMIHLME>F>EMCEBEEL<KBBM®>KFL
H?PHK<=2MBG@P>MB>*E>F>GFMNEKBHEBELMBMHA> &AWL W
' HKKE>0>K;>K BWBB @BLKKHP 8 AB M K E BHDKE : <IDD BKGN K
@>G=>tM>KPBAGMAR>RBEE?B GIX BIQHK. >0 26 W E N Me
decidePA>MAPAK. M=R A EE?BHIMWE:.<INEDRCO>EMSKHN @ A
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=B>@=>Q>K<BH>KLHG:EBAMVMNGAARLB<HBN®R =R
:G=BG =HBG@ LH MNG> MA> <AHK= HNK ;H=R IE:RL
4> ELMNGNKFHMBHGSGHEK,NK>GOBKHGBEB<ENME BHNA >
"MMBMBS=0C1ENBMA<SNEMBNKRAB PAP>KSHKGE> K> L
<ABE=M>Nc@AMM BEBDG=BLEBBR>MAHNEDNIA:IIRHK

L:= G=LBGMAHTI>>EBGE@®FHMBWMKR @ ®:XK@BXHARLB<:E
LM: MPBMABNXH =B MHEE NRIIV:KSM: NQVMHVMHN GA+¥><B?B<
<AHKEBEE&>LIH®™UWIH ><BRB=B O B:IN-LBBIMN : M B\HM@&L: B &
EB>GI=MMBMK=® A>B G (t: ER IVBAK> L NHEXMA H B <I>HM A >
>QMMANMMM:D>KLH6HE MKOHEG K>LIHGLB?,IBE R KR
EB>?L :G= :MMBMN=>L P> L>BS> <HGMKHE HO>K MA:
1IAANF.:BGLMKNE2>BEOWEKR? MG=<HFIE>SQ@KBHEH® R
M>KFBGPRMA>KMLHNBEGLMKNBEBWH @ > NMMABRBKEOBKHG
F>GMM>KFRAABGBMEBG@BGLMKNARACNBEMKMA>B G E
<K:?MLP> S :K2HK=K>?BMABA: | HMAFARLBBGEH MKNF>GM
4> :K3MA?>B G KE B M>AKA>G O B K H ®BFACBUWVAAB-G L M K NPFB>EEMV
K>LBE><AHMASHG<AKEMEHNEB?S=?BG.EGH HLMF
IHKM:GAVERBM>*:GBEHPLIL> K M\BM 6H G M Kiwvd&k RK B M1 4 >
LHG@OQR <AHHLBG@>=>LBMHEGHPR L>E><MB QW
<AHHMBM>EB>®=>M>KFBAGBEBXA A EEA:OP><K>:\NGx=
MNG> MA> <AHK= MA:M BL NL
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4

Chapter

The Conjectural Symphony Movement #3 B Compre-
hending Chords

UlA>K> :K> GHG> LH ;EBG= :L MAHL> PAH PBEE GI
Y +>BE 0 BEtte@ies are Free

&BH?M=>BE? ?BAHERVA - BLE: BAERLBVEA>:RA:BKE>:KER
‘N=B; BEc>GIMAB=>HHNKCBAKRH?HNBGPEN>B<AHK=L
P><:GGAMKHNG=REt MKBFG@:IGGHM:>>FEBDHF>MABG @
H NMARlice in Wonderland *R ? B BLGW E B G::NM& H>XGE B MOASMVA > K >
P:LLHF3>K<>IMMAHES:KMB<NENBBERHKI AB>K<>IMBHG
LMKBG@AHKMIA:R> A:==BLBGA>HKIBB>G?K:GHABL>=
LBFIEREHPMEB - BBEGMBLNIUSLASAI>G=BQWAHNB®DEMR
?MMKFN<AH??204>HGKM: EEERHPA:- BBPHKG =H<MHKL
K>EP:RAAHIIBEMINRMBEER GBEEBER>L>GLMKBE:® >
P><HFIK>A=GHKMAKHM@ N >G=BQA¥YKBEEB.TMABG
LB@AM P:L E>LL :II:K>GM :?M>K MA> <:??>BG> A:= P

+HPL>O>KHEGMBNEMHABERLL&ER ;><HFBGHE: OB GlA>M
MAI>K<>IMBHMEK BIG &H F | K> A > GLBAIKKE:IA H E B LANBEX
OHEOBHAC>GL>BFNEM:GBBNIFENEMBFHA=EGHF>BIBG
PABPAL>GMAIK>L>GBESMKBG@&AHKGHBMAIBKMB<NE: K
OB;K:MBHGB®™ A>EBK :=>R | K>L LIBIHHGN GH E NIk Q MNY:K.M >
G=LH?HKMA >K>2ABIGL BMASAHKBEGH NEBOBLLG #M:L#H?
?BG=BCGRA>GLKLMABKL <:LHXK>?BOBXBARB ® AB <PA
NL> MAHL> P> :EK>:=R A:0>

EK>F>F:FPRAB @ AA HKHAEHBEKK > <NPHHIG = > K W E B B\G=B
OB=NEHIIH}PEAHBA> @ HF>AHIRPRHN @QBW H NK< A HBIE
<>SGMKRBEH2G=>XBONB=BG@>KHNMBE>BER4AXB@A>LM
IHLLBKEG D BBGEM : M>>=K>@ BBE<EBEHGM>NMB>GRHINE =
E>:OBPNKHG<IAKWNDBMGASPBK =BGF:S>F>GMAB AQAAHHE
DB=<IHNEHNG+H@® HHFH HD B G@&K > : E BISFPWP > KG HMQ
<>IMBHM:EEBM>RAB@QAAHHEVMAHNLHGH BEBBU HBG @
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MHEHG M8 8N@KAHK-H B #H: D = G> Q <> EEAICEM M Alirect-
or PABBMA>XKHK:GGHABKAMNA>ND JN BIEBNBE? HN GG =
L><HGH - @MKHRHNG@-E:KQNERK:BB&X® AKLP>K>
;E>LL>= PBMA : =BK><MHK PAH <HNE= =H MA:M
& M:RE& HNRBMB MAKHNIGBANAHEB<:R=I1G =+ :LLNK
IKBLMA>:K>O0>R>EELMPR>G>P:LLMBBRBBE: MPA B KHWKB > L
> KEPR KMBASARP . L@ HBMGKIM =IHP GL<AHBEBK><MEK G
<>GMK:@> . <ABBRRAHEH@RPMAMLPA:MKHFIMMA>
MKBHFMHK:M#MMAAPHEB<HRG <B&M LH&N: LPHG =>K2MNE
:?M>KP&EHBGPAMAKHGHR> EE P B HR2KKBA @EL=<HG
@K:MNEWHBG@:XKI=BK><MHKMAxKHPA:=<E>:K& =
EBGC@NMKEDBBKIEMBF XUN:LB®&™ABY<ENEHE > QM AW
LA:KPBMAMAZ <WAAMP . LE> . OBIGEGAHBPK :NASP:LEHL
BG@ ABL APAKBKBIG<BI.:E <:F> ;HNG=BG@ NI

U$SKHO>K W A> ;HHF>= UMA> BB=HQA WNNIG=> P AGRK >:
RHN MABGD RHN :K> EHLBG@ RHNK A>:KBG@ W

$KHO>K LAHHD ABL A>:= ;>?HK> K>IERBG@ PBMA
|:KM H? FR A>:KBG@ MA:M & :F EHLBG@ RHN A:O:

EM:LGHMG.: GO KIKG:KKH@QKSMHGLA>LMPH>GP >K>
'N==BPEGMBLAREB@>MA>IKBGLMS:<xDGHPE>=@PPAEMCGM
HNK>SK<>IMVAHEB® . K HKHFIEMQA : BM>>FI1A>=BK><MHK
=BSEHMRUMAKMFRA>: KBNGAAMF EHLBRGI@: 05 >0>K
A:= Ued AL BY1ABKMFRA>: KBVGARMVMF EHLBREHAN : O >
G>O0uséd WLAX MBFNENMA >XKHKO >KRMB>XK <> B NS HK
O:KB>MR H? K>:LHGL P> =HG M :EE I:KMB<BI:M> BG

$SKHOSKK<>IMBHE GPBMABM?=0BERL<NEINFBG®@
HK@: 0> %L BY&MEEHNMHHDBEHOKBWE <NEINBBGE @B
HAH2R>IG=A>:KM8=A:G=1HL<NHAINMF>MABGE O MH: R
O>KB>KREHIMM>GMBIAS&: <HIAHGRA: I>LA:=HPEBG>L
G=<NKOWVAMDNIMAANF:@:<>G=2HKP>MA>B@®RHNK
A>:KM :G= E>M MA>F :11>:K ;>G>:MA RHNK A:G=

EEBEMAIMRBGEAM>GIMBM &AW ABG@BONL OBMENPHNM
AHP>L>GLMKBGSHIR><HFIK>AGHKZI2O>KIR><HWG
SGMBBWRHEHWK:I>=>GLBHWHHKI >QMNKNGK>?E><MBOBMF
everythingV=>1>G NLH Gl Ak> L H G 1GM M “HKMEAL>M K BVGAGNID >
BMI MA PG KEK>ERGLBGIE@EBBXK=EK>:AR: KBHNK
<AHK&E=MAxAHKHPHMA>K:E CNLKI>GINRBG@> KRKREHL >
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TMM>GWIBHEB>G:MSFKHOBRKIEBN+E B ®@2NKEG @M A >
L>GL>L P> :EK>:=R IHLL>LL

1AM <B?2MM>GERBHBBIGI®&>=BLNBEKH:;:;:ERR>?>GL>
F><A:GBLEH>: KG>= < M\BMIKGEHE?NM A<H F | E > GIBWAR-H K BVFH
"OHB=B@@D >KPA>EFBEMI > <EBBGMNK:KUPAHFINA >
=HHKANMNMAPRPH K BMFA<E B F <M % MLKRHLBM:=FC N MMM > F | > K
"MNKG=MA> |IE:RPK: IINLBGANKAHLMSGDHMHNG-=
E>:KMAR>M>KI|BioE MKAKG ER >: MMAKLENVB G kK H<HH G BEVE
BBGM>K>IGMBER@K>0>: BVBAGAN F: &8N E MAN K= O > E HM H=
MAPHB®M>KNKOBHKHEE>  KMF?HIOM>GHIGHNR@ GHKBG @
MAPHKEKHNGE1A:M>>FINB¥MEBGM KM RI> K <> | MM NE?
MA> HMA>K <K>:MNK>L PBMA PAB<A P> LA:K> MA> P

HGLB2EK HDBK=E:EEEIBMAE : < PIA>IKRA:ObI>GFNML M
HFREB?>BMM>KMBH>RI>: KLAMK > NIK HWBIG MA S BKKM R
<EHMABLK: G¥M=IG=HK: G @N.LL>&H@ HEIHL HGCGIAABEE
LB=H<<NMAR:K=IGF+F:K<AHPGMKEBER:X=BK:E:G<>KL
?K>PHKIK><BHRMPMBE X HW A SFBHKKEN KB M2 I$B L1>A > B K
@KHRKBMALCDRI:DHIG =>>1>NNFHK®KRLM :EERNB-G=
HO> BM :EE @:MA>K MA> ?EH<DL H? :BK=L

&l :KMB<NEBIRBR M<MAE:<D;BKM?2B KMLAMFR K>HARG <A
MH@>MBBEB QA BLMKR INM>EG: @>MA>SKBLAB<AHHER:K=
HK LMKxHMGE&KGBMBLIAER : KMBSG =MA>K>KMBBGKAH F
NLMHKHHMNKBSEBLHK @ :IGHBKSMWBXA>??><NIME==>GER
PBMAHNK> . EEBGRKHBMASBKE=?NEHF>EHS>NGA>G
=HS>GIAABGG=K>GIMA>R> ?EH<G =M A>E HKBLNIIBG MH
CEEBEMAPHLMMHFIESAHK>H@ RAAREBGHGPHHIB,G@ =
BG@ MA> O>KR :BK MH BNMIHKIGEE<:ENEB @K PBRE

HGLBExKHHPBLMBOBBE@®KHIP<VMEEBLHF>M AB GO
R>MEHEH; NMHKMNGINM>KEBNBGI=G : M NKBE FKLH O BNeISM A >
E:G= EHPBMABG=HNAHMAPHG=>KKL<AHHEBG&N L
I>G=>BGPHKE>>FBGRBMRA MNKMKHMMHA.E:GQsABLA
P:O>SEBMABAE:O>LP>>ABMAGHRRHGEGE:EHABASKAH R@AB L
B:E@®@: M=HPBFIHLLBHNGM:BEGMAX<GKHKHN®M®ABE: LM
A:BKIBSESKIGN K LMKHMA>BGBBAG=>@ MA>K : GKIIBEH G <>
FHK>

4> MABIGDPA>Ha EHKHR L<AHBE:NIMAFHHO>LHG>
1A>RGDGAPBEKE>K? NGB NMRM MKEG & @ < KHRBGHK
P:O> NMMA>R><MN:EEB=KHHMAHNLHHKGNGBIBIG=BOB=N
"EVL>:K: > MNIKHE B H>IG>=0<K > : MINEEHPBILG> =@ >
K>SMAXREEHPBS.@>(PHAHBMABE>: = KHL>XXRHNML
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G>E><MBRBB®HFBFIKBGWMPNMBIK><HG<>=BOG %= IBM
U C N B WM BLGIx MAMAPN > L MBRIBL G =? H PEE M < A HIOLMWKA >
FBEE> WGBIPHVMVA=RIMA . MW MF.:GGHXHFFNGB<>MBHG
E>L LN<A >E>@:GM LRG<HI:MBHG

| suspecthey pay betterattention. And probablybetterattentionto holistic
cues. It is probablynot all aboutlooking & BLKH ;:;EREHNKMHHDBG @
G F>EEBGH>:KB.G@? >>EBG : L MsBr@li@neously 1A>L >
<K>:MMIQBE®IABPB=IHW FNEMBFRHKB3® P AB<EMA>BK
L>GLXLLBFNEM:G>HKEPER<RHGL>GIINE>=BK><NM®BHG
K:=B:KBWINKOPA>BXN: MiEs<=>KB:EEXNMKBGBM H:FI: K
MB<NEMEN>INMKHWASL>GHEMAIMMB<N E:XBMRG
MBGN:EBR=MMAMAB @ KK >: MNEPB-MK : B BILA>B 32
KNLLEBAHNNME=H &L NLI>M AMBK HM A:B KG =M A2B |IHAM A >
L><:GHMAMABG@ERBG: KV><:NMA&: O>L<:I3MAI>K
<>|MN:EER ?K:@F>GMBG@ >??><ML H? ANF:G LH<B:E
- E : MBI®/A Alimaeus :LL > KWMAIPMM HBRAPHF>GIMBK M A: K% >
=N<>RMABG>GLUL>GL: MBBILABIGIWIBKK>LBREMBHLBHGLW
BFIERBGAEFP . KLHF>ABKG:GCAHRQ>KPA>SEFEMAKB<AG>LL
H2Z>GLHBIKGRNNM P:RMABVG ABHBINKLD B @@ M > E B><GQVHW¥. E
MAPHKE=AHKMA>HKR>KMIF>MABIG®:<ABG&I IHLBM>
MABMIMABK<>IMN:KHKERF>GMBGIKB HEA+P<B.EB®MMPBIHG
' EBGNIMMAMHM EBMR:GQI>KB>G=A>GE>D>HNKMAHK
HN@A NG=>KLM:G=BG@ H? MA:M >QI>KB>G<> FN<A F

HGLBMASGM>GILBNRKPG QBLMAGB8FIIMABPHF>GM
RHK>:EBEBHE>KBEGEHOGPM APHF>GNH K >: E BN A EW @Q>=
E>?MABGIMABKMA <AB KMA>>: MA? <ABH-AB GMMAPH
F>GRIHN>GL$H=HK><:FxHGOBHEa»A>L>GH®2 =BOBG>
=>LB@QSBGMHNMALMHKBMAK>ENWINMABHHD%HEMA: M
FHF>GCBMRHNKHGL<BHNtBGRP+:<B=>L MA:MO>K;FH
F>GM M>QMME>GM OBLNHF>GME?:<MHIKRMB B&
P:L BM :EE H? MAHL> V LBFNEM:G>HNLER

AHKMA> HEKRNIMNASL>K WMBAHMBAMK N>:GBB8®<HG
<>IMN>K<>IMMNHEFNGB<FMBOG/M? <AHK=BEHLB>@BM
BF - M>ERK>LHEQI>KB>EKHIHEH=EBMBFPNEM:G>HNLEF
G=MAMAZ2K: @ F>GMHMBHEG M >FKHPF>GBIGMA>BL<K>M>
FH=EBMB>HK=LHNGBEF: @2HKFNERPEHK:I>SHKM>QMNK >
=H>LB @ GB2ABKHGHNH MMAAHEBEMBBE MMAPHF>G M=
HNK ?NEE NG=>KLM:G=BG@ H? BM

)>NNLOQH: <DVMHMKBA@HKKFHF>GE=MAB=>H1A:L>
MK:GLBMBHGPRB MA>EFSA. IMBGY |A:IMK:GLBBMHIFRG W
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P>=>?BABMN: BIBABHGC>GCMBNEARMAKHN@KBH®ZR ?
?>K>GM >k <A PAB<AI> KIO>KRB??>RKEMABMA>KL
A>G¥>LDBEB@EFPHKEN; M<BPFFHG:REERMRAS: LNHEL>KO>K
G=E>MEBGIR<MG<MMAB=>HTGHG MKBO BBRIKHHEA >
L:F><A: IMYKHGMKBOEBEK BkE=E>L<KBIMBHAGHL>>F
BCOGBR<HAM>NMAKMOMBENG=>KERGGBERHGEGG><MBHGL
GHGMKBQARBRKB VBBHPFGM>&E A M>FHNK=>OME:EHAK>>
L>>FBG@ER =BL<K>M> >GMBMB>L P>K> :<MN:EER %
AHKMA>HPKREEL>MM: MH>FE;HNMEEBG@®QFNLB<:E
<HFIHLBMBN® AIMF>FHF>GML<NEI|MNKB < M\BAKHS
F>GMLAHKMWHKR<HNGWABE @>G:M:BGMB ®@PFH F >G:M
=:G<FL>HAQIAPHF>GME><MNKBGCBAXYR <AHEH@®B<:E
IE>QBIMRAPHF>GM.>KBS2AHKFNE>PB<MMBABRRLBHEH @ B<: |
<A:G@PAHK<NKBEGHEMRBRG=BOB-MUARHF>GMWA>UCEE
=>IB<MBRMGAD:KBHMNEF B GH® E R Whasttransitions HM AN G
=>KERBG@ :EE >G<HFI:LLBG@ >GMBMR MA:M BL ?:E
GHG MKBOBBMREEBGE® PHNE =M A>>L <K B INIB:IWG
P H N Eevealthe underlying intimate connectionsamongall thosephases.
G=MA>SBEHG<K>OB=>BAIM<NG=>KERB M BKH>G ><
M B H=Gi Q B REI> : =GB G M K B @ NI BEegglencdNews O H E
<:EEU&M>EEXTEEMIP> WA>KMB<NEBF:KBISHEPHKD
=HGR,Q?HREBO>KLBMKN,LM>K;:NG#ABILHEE>: @N>L
L:RL

2LBG@ : GHG BGO:LBO> M><AGBJN> <:EE>= ?NG<N
:G<> BF:@BG@ MA> L<B>GMBLML OB>P>= MA> ;K:
ENGM>>KL :L MA>R >QI>KB>G<>= O:KBHNL <HF;BG
E>FHG LMK:P;>KKR LI>:KFBGM HK <:K:F>E V :G=
K>= MNKJNHBL>AMMG ; KHREHK :G= LF>EE F:M<A>=
I ><M:MBHGL V R>EEHP MH@>MA>K PBMA : E>FHG |
MA>K> P:L FHK> :<MBOBMR BG ;K:BG K>@BHGL MA
?HKF:MBHG MA:G PA>G MA> LFPEE P:L @BO>G :EH

1AHO>KML: @M LBIERBBIGM>K>MMBM @G- F > ElKE>
LRG>KAMBAMBA:GHKG>GHMARCEEEHPFHBEHKENG@>GM
MA:G@ K>BGHKGHK:GI®G> G>PHG=>KHNEGHK : GE>>F
HG>@BI&F>EBDGHK : G @A >KMBXEGWA BWB @ R BIMBAV L
<HG<ENEBGM>GAEKQ:FIE===BX@=<HEHHKBREAB A B G >

<:G :EM>K AHP : I>KLHG I>K<>BO>L MA> ;>0>K:@> L
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FHK:M: KMEBS<@®I™M AEMN @RH NG G HM H=G L B IvA>
IAK: LM APKEFHK><MB BBEM RBIG>@ BMASIMH<>HE?: <MHKR
BG?HKFMWMBBAG G ASF>PEL@BOEGEG AN B OBHWLERS
MAHK>@ BHHB AKX . BEGCHWMt IKH<>LHEGC@®MBBRRKF:MBHG
1A>RK3¥KH<>L ILBIG &M AMBAGAR L H MIAE ? : < MGI3ORB L NCHEF
IHG>GMR ;> P>=HMAHF IE>QIBMARK :B.GBLL>KGBRBROOR
BGRMWKL> @ BMIGRBG=BOB=>GEH=EBMBR>MEHLHL
MKBOIB: EBBWXK BIGBds MA>> <> | VBB XX K > MPE<R.IIM > & =
LM>:F G=EBG=BBWWMAGHG MKBOBBBMBHNKM =>>|>K
E>O>BEKA:IHE?:<MNKBMIODBR KE@ BHKEK>A>KKBG@® L
MATR>EBRBHAA>KKBEBRG=BIM@EHKERGMA>ABEB:E MB<
?NG<MBHGL EBD> MA> HO>KE:l ;> MP>>G <HEHK :G=

IAEHEKX@<H@GEGBSGHF>GHEB®G>LMAAIHBBGWMB M ABL
=BK><MBHMASMithsonian : KMBYEHMHBHF>-:BGBL K:G@>W
#>,KN:KR IHBGHWINMRG>LMAOMXKXI B> MEFHMBHGL
<KHLL FH=EBMBGMB<E> >QIE:BGL

#HK 7TMAHL>8 PBMA : <HG=BMBHG <:EE>= <HEHK <
>QI>KB>G<> H? K>:=BG@ BL : ;BMWESBDLE>HWNRINEG @
IKBGM>= E>MM>K BG ;E: <D HK PA:M>0>K <HEHK E
+>P 5HKD :KMBLM :KHE OM>>G U NM & :ELH L>>
HKL ?HK MAHUEHE>IMEIPKKL WA> E>MMXKOMBEGD K> >
BM L LBE®MHK >:<A MA> <HEHK LM:RL MA> L:F> ~
:G= R>:K MH R>:K

O0>>BGHE HE>M MGH#®IHK BLRGH>:GMABGPR KHP2LRG
SLMA>SOR > 2GIBGLM: E14H>SUA: > IG=<HEWPKRECEGBLM>GBG @
MHEHENLBHK><>BOBNGEG@G<WBK>@ MAIMMK:GL?BKMH
PHKOH?KM,G>LRG>LMRARM>>SIBA:-GMHEC>HVMHB??>K>GM
LA:I>3>1>G=BGA . MHH=BM.LMBGKMA>R>QI>KB>G<>
<>SKMNIBIGNIPHA>: KBG: @& M B<INHENIG,-G<>PA>CGM>BGCNK>=
A>E>SIDABEBDBGEBAL:PP:L: PHKESMABGBK: G@<<HK=
BGNIHH @ GEEMBIGEHL<B>GMBHIM. >G ;<B>IKBGE®>:K<A>K
BMAZ2B>EX2M=2KGMNKBBL:;>BBASXB>GMBPBNGBBR®R: EER
NG=>KLM:G=L MA:M LRG>LMA>LB: BL : UK>:E >QI>KB

,G><:G:LBER=>KLNMARABLMHKBRGEERAXNM>t & >
EN<MMEGRBL<MWMASISK<>I MAN>EEHF>GHMWHEHHG@HN<A
K>O>E:MBNBERWHNKG>MMAGM: DS = O >N6H=MABG<EBG
- MBBGMBEHEERG>LMAAMCBGHIF b>K <> MPB:lEKHLL>=
NME>SM<HGLBSEHMASKLI><MBR>BBIGHMFN<ARBK>L
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<KHLLEBBILKB=@>REB NKG=>R:>MAGHG M KBRNOBBBARM
=>L<KBANRE:G>K<>IMBHG<>IMB+® FFN G B <isMBRH3> L
MA>MBEMBFH=RE>LRG>LMA>GIEBMAP:RBEBLPABE>
FHLM H? NL :K> I>K<>IMN:EER =BL:;E>=
1IABGHHNBIMHKFHF>GMABGIHNMA>OHENNBRNG: G
<HFFNGB<IMNBHGAHNMAPHF>FW>GI AMAHN @QAMEH
MBHAXL I I BGLBANF:B>:KG=A>:2BG . EHERIMASIPBRHNM
BGMOIK>LLBMBRA:O>>GFHF>GIVHO>KPA>BEBVG@ LBMR
-S>SKA:IIF>M>HKIBEM*KHMAEB=GBIoDARW ENLIOA EEPR. D
BGMA>>GU>K?NHSGB @AM P PBIMANE?NKNNG=2AHK>
LE:FFBB@WH2:K>:DE:NG<ABTBH&>NMRABVEENFB G:AP>=
E:G=L<:I> ?HK FBE>L

 KF:R:> BM:L: FHF>GMLN==XKX&G:EBS: M BMHEHNGME>LL
ANGML=EMA>> . MARL>O>RKB>GA>: MAAHHOSIEMN LIDE
MA@ B:: GIMKLANGMBIG:HEARKG®IXSEH MASK>: MNEBK H:F
FHNGMMEKGEBEBFI|: EBMIIBPGBIPAPBK > A:KEAG2M2Z <A:KK>=
MAB<DEMPN==>GQEAB L>KE&E>KEBBA=zMR A:K=>GBB8I®
LI>:KE@GBKR><HNEHG?KMWAGR>LHE>:LMMHNEO© >4 0>
>>MABNKBGM>QREBLBIHKGIIFIMMPR: ?BLMI7NED GHPNG @ B
<!LN:FERRKE<A>NKB&E B GAR MK>DINMNVMHGE: @ BFHF>GM
Y HKFHKEBD¥ER--GR:@BFfFHF>GMKHMEA> KERD >H.?
ANF:ABLMHKR<>LNPEHKEHHO>RLHF>M ABBBLAHERO > L
MAMA=BPA:MAAR=G>0=HG>?HKHA>RKBYK>IK>L>GM
MA3SBK<>IMBAGRL>-ARLBHKEH<LRF;HEMHM: GHKA: M
MA>R A:= L>G HK ?>EM HK M:LM>= HK LF>EE>= H
**R:>S>MAXXKNLA>KKBGHE:GMHE: DB @ F > G M: 1B GHVG
<:OBP:EHBPKA:BM:L<A:KKMBKNDREZ2KHF?BK > NI1<MH
F:KDHGLA>>WM1.: KDHKBGM>GMBHVGEMEK ARPBEMA G >H K
?E:D2EBEGBGBMAMMAHG>HK MH@E@> =HGHMGHMA>Q : <M
=>M: B BMAHLBKIMK > L >G MEMBOHBGE4> 1P > K6 HMWA > KG=
MASG GMAKHIHEKH@BHOBEGER N<: MN>LLNIMGH-: MM>K
AHBMM:KMWAHLE>H <HFFNGBNMMMKBEMKNER>IMBHG
"EFHF>GINKIHO B ™MAE> >2HHWAMPBLIOBG /& BAMA0OHENMBHG
H? ANF:G <HFFNGB<:MBHG :G= >QIK>LLBHG

&M:L: PHG=>KG&GNE>KKBHE>GE&M:LPHG=>K2NE8\ B:M
F:KD>MA>@BGCGEGBHOR <>GHWHFNM>G>GEi8 M: LM > K KBGE >
MABW: KD>MA>@BG GBENE>L<BEEWK: @ F>6GMc<IMBHG
:G=MA>BLBGM>BKNKBH+EBI1IPMBxGHMAEPNEMBFNGHE
O>KLP>ASL<>GBVEHP>HMA®@B=tERBKHEI>><BAGMKBMBG @
PKBMBGEBM>K: @NKBMNR@WRH>MK®R=1ABEHLHIRAR
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IKBGMBGRHKEKH<>LLBEGMABGM>K&G=>M : BB Es=BGLM:GM
F>LL: OB EBKHFF KDHGE:R:; E>%1G +K B GV AR EIE?
<:OB>MHB@F>B08H:LMSGSKMAHBHI:GO:G=<KREB<L
BK:KNUAKIEE>RIAHMH@K:GARBE:I5=-AHMH L AIKAI>
KARMAPBMBISH®H<DEA=HG>MAO:KRBZ®&>: MAKHMIA >
MHIHXK>>H>MHEKRF:EG=K:LLG=0MK:=BOLKKMBIG@ L
#>G=pKL>IG=!L :G=- L NMWAILMFLIBKHEM><AGHB<:E
IKHO>F>*GM_HIABLMBK:RMBHGG>0BB BG=:KDLB=>
**R:>:LHNKG<>LMHKLHARLBHKKH<LRF;HEIHM: Gr
PA:MAAR=L>>BKR>EHW : LMK F>EEEREAHN @AM K >
"ELH>. KGE®@**ARLBHKOH<LRF ; H®Itand betweenM A>F
L>EO>L :G= PA:M MA>R A:= L>>G HK ?>EM HK M:LM:
1ABGMHNBMABIR &2GRHG<>INMNKE>IMNQEK>LEBO>
F>GBLNGBINSHKI-ABE>?BBGEEBMIA:K: <M>KBMMKB<L
HG:GHEMAGM KBGIWM K B PNMBASA:O=*HFMHE:BEHNGEHE
HKM:LMW>QMRMKKBF: QA I>MY MAHNK, BE BWMHRA : K >
<HFFNGBHKQI>KBNA<HF>GCGEWRI>GANUHG NK<<>MH

:G= HNK ::BEBMRaMMAI>KkKH=BBBEMB>L H? MA> <AHK=
&F: @B EHKFHF>GWARHNK>MM>G=BEBBBI AHGR MG
LM>H21LBMMBIBE@IAN=B>RINKL>: MBS LF:EMHM:EER
LHNG=IKKHHHE ® AEB=IHWM ABK<A>BMK>EK> | K>L>@ M > =
MAPHEEHEBBGAEK IFA>IKBL = HHKG : <A MARP:EE4A>GN1A>
<HG<>>™S®B.EMA>HHKK>HI>GG=MABNLB<€EHPEEKHNG =
RHN NMLMA$HG<bKHMO K>MABPM: ®>G: @ xKF>HO>K =
<EHIHEGAH MA>HHNKL:RHHK 1AFNLBMBHENKEGEKHW®AA>
HMASHHKINMP>EHIFEN<A MAPHNGHFBCKHMABGLMKN
F>GML =BK><MER HNMLB&2 MA> 2ENM>34 = KHKINMLB=
MA>R>GHREREBFBGBLA=MABMABEGLMKNEHM&S MAN-M LB A >
LMBEEGHHKIAHNE=EKK@NK=>BBEGMAM:LB?U ;>B M@ >
LRFIAHGR W

7"F:BE /H;>KM 0<AK:@ @F:BE <HF ?HK MA> FBLLBG

?>FBGNENMEASM: @:6: @ BKNKKE=sI&E 4 ANMIHMA >K

=T HHX/'HHK :G=MA®E:KBGB GG MHL<NKBIMMRAEB><HG=
FHO>F>G@BASKEHILBHHK E>:0BG@&@RACGBHEBGVB:HG
BG®:RF:=ERKRBIGXMA>GC MBRKBIAH&RP >L>MABK<A>L
MKLMAMHMAHK2GR QIK>LEBBG>GE=MA>HHKIUIHNKBL
<K>M>G LP*<: @A >AHPMABRG>LMARM>MAI>KLHAHB L
EBLMAFPBOEEA>HHKL>GPWBE> KMAHHKHNEMKRBGE@
K><HGLMKN<M MA> >GMBK> LRFIAHGR ?KHF MA> LHI
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)>MINLMA>Q:FIEEBMWMEMAHG L B #MAR| > G BGHIVB-G
MAX>ENVFH ABHKPDA>&F - MMAGGM> I>K:GPHG=>KBG@
CHNMR=_N@QAMSKEMBINMABE>PQI>KB>GA<ERFIAHGB<
FNLB® EI>KB=6Ik<KB;HMOBIBG I>K?2NKMAGAK. GKRMA>
IK>L>GOHB<)>>MUHLBMBASE | K: GH\LM L:B2B>?>-MHAH K A >
' :LL>HNMLBEBQMEAMHNMLBEEHMAWKG HEKINA >BHKH K
P>EE><: A A>HNMA>HHKUP>EEHE>MUKHOB+HMACBLN:E
<HFIHG>MsMABQI>KB>G=>=HHKKB®B>WA>M: @ =HHKH
OB>RA>»E>@:6MB>G<>HHMH<: I ARP>LMAKHK B BIBGAB L
HGERKMBSHE<REHL>GNS =E>N'MGHMH K @>NMHXHM A>: KD
>GBGAAONRG=MAEBBEEBHIGWL: KIIAIMINE: M=>>L>BEM@ AM
G=MBK>BEMALNMREG: @b K :BWDASHHKE:FFBS @A GBG
MNKBLHE: MB@ &M HN ®GCWBERHKDBW>=N<MHG>HHK
HI>G MH : LBG@E> =BL<K>M> FH=:EBMR

1IABBMA=>KDBa+HMAS>OHENWBMNKG: & HFFN G B < NVABH G
=N<MBIPANF:GQI>KBBGNHAEBFBM3=BEBMWMBOHEOBG @
<HFFNGB<<MBGIG>HKKI:E>H <HFFNGRBH&NBHAENB GMH
,??B<>*HEBOM: IEMHNK<A<BFINM>XKHKBGMBKL ?>P
K>:FH?: I>KMAX<XRINEzKBGHNWY IMABLBPI>SKKRKM K:F:?HK
' BGMA=KNLA®IGO4E:R:KD>KdALD>M<-ALMAXRINE=G M
EHWOMH,) MH>G=F:BEKAHMH@ KKAAPGEHRNLB< <A
<HFFNGB<FMBBINF LA:KBEHA I>><RKBMBE8 @M BH® @B <
F-MA>F:ME<<IKB>GGBNBMBIGGR>K>:<AEHOBGEAEGR
LMKN<MMHIMIANF.GQI>KB>GI#. <R : L. =HHEK>:=B&X® F
MARNF:B>:KG=A>:HNMP \KMA PR KMHHEIL B ONGBE=0 >: E
MHMAPKRLMA>A:=<HGLMKBIG MIKHE NEMAS>L MEHMNKQ | > K
B>G<#HNBEGM>K: P8 RWMPRIHK E4> =BE HMN EEIK ><BMM>M
>:<AHHKHNERImiting MAPH=H?7>K<>IMBH®E®&>L>GMMNHBHG
MASRBHKAS> KMHI>>HM HG>8RBF. QA I HIWM>QMNK >
<HF> : ;:KKB>K MH MA> O>KR >QI>KB>G<>L MA>R LH

":F>L "EDBREture88dhd Tears INML BM MABL P:R

)BD> HMA>K :KM ABLMHKB:GL & :F ?:L<BG:M>= ;R
;NM & =HGTM E>M MA>F NIL>M FR F>GM:E ;:E:G<>’
=HPG H? FR K>:<MBHGL A:L ;>>GlABPEHFEIKH<&>LLX
M>G= MH IK>1:K> FRL>E? ;>?HK> & MK:O>E MH L>>
BG@ EBD>: =BIEHF:M @>MMBG@ K>:=R ?HK : LNF
LHF> ;:<D@KHNG= K>:=BG@ :G= M:D> LHF> GHM>L
M MA> I:1BGMBG@ P>EE :KF>= PBMA MAHN@AML :C
PHKDL :G= & A:O0> : KB<A>K >QI>KB>G<> MA:G & F
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=THBG@ K>L>:K<A BG :=0:G<> :NM MA>K> BL : LF:E
I:B= >O>KR MBF> ":<A B=>: ?KHF : ;HHD BL EBD>
F:DBG@ MA> IB<MNK> >:LB>K MH L>> :R M:DBG@ N
>QI>KB>G<> BM L>>F>= MA>K> P:L GHMABG@ ;>M
MA> "<LM:LR H? OM #K:G<BL :NM : 2HHM HK MPH
EBD> I>>KBG@ ;> MP>>G MA> LA>EO>L BG : EB;K:K
MA>K> :>RHG= MA> P:EE H? ;HHDL BL MA> |I:BGM
L>>l1

"EDBIGM.: GH. MHABA>:5R:LL>K MBACE® IGHMAL>GL>L
M A L\NN ; O SBKHMaKB: 1 AB-BIM AEB G @ NBBG. M BE E<HGIINV E MM B H G
EHAGWAWEBNK,BEBWHR>-GL>HGLB43K><B\MLAEG>Q
FIE>&BRIGHMB ??BWIE EM® BVMGAPH P > KL L H < B PMBMEAN KG
<>LMBKP?HN®BE BNHRRU 1 A>BEF:LMH=NHAEB $H5FHN G
M:BBGMA<: GRHREMAKBO O K P R?KHMA>K&4>W . KX ><HG
LMKNEKMFHM>G@ >KKNLEBMAR?>K:<>4> <:GP:KGINK
?KB>GHINM: G @ PRMA HNBVGRAM AB F F > =B OMB< B G BWAR>
= COAK @ B@K>M=>KNKXHGMKOHKAPB=G=:G@>K
HNEHKBMALMKKHNG=+=HPHG=PKHIM>»MDB >>UM: ERBWN
BG FHLM BGLM:G<>L : @HH= MABG @

NNIABGHDNMA:M>EHRKHFHG<>HN:8><E H:IEHEARMA
SKHHKINMA>N) IK>LEBBG>GMEEHHKLOBI>><A> EHIMA>
M>Q MHNNKAR: LM H=NG=HN ; MM AIBF-R EHEM AR LM H =M &Xx
M N : ERARD BFEGMA>: KMIABMENG @ HK P : K> EH IMALH N Gi=2
MAKBOMKANFB=BOVWRHHE B® AHG =>?HKA<S: GR PG
EHMA® E BIGMEB @ ANMAR: M > K> E H MAKN HA?=K > G : PB-G >
PHNEA=OPA>GAHE=B L MH=MG>: M BHKN K> : KN\MA >
?>>EBGR>PMA:M<HFI:GBALCBFNEM: BSHNLK : & MBH &>
IA:L>HYMEAHF>GN | > KB > Gy aniAimodalcommunicatiommedi-
um, by necessityeliminateshuge portions of the information that is the non-
trivial duality of any perceptual,conceptual expressivenomentb uni-modal
communication eliminates vital notes from the chord.

OHAHP=HP>:OHB=BG®B OGOV A<*HFIE>BMARAHK=L
%YHRHP>OHB=BGQUMARAH BEHIM> &BILLB@GBRB<EGM
E>C@=x.NHNEBOKE<MN: EEFRRHK&#HFIEM@AQ: GFNEMB =HHK
KHHBGUABB==H*GHI>K: ;>MM>K @I>KA:IBIMMH >>
HNKL>EROPDI>GB8&L IA>BMAG> KB =IHVEB 7A > BX.GB G
?BGBMNMMEHHKEAPBG=HFPGENKIA> KA : MFB:MK AA:L>H?
MASAHKKIHNG+E+MAZ2NEKEG @2 . <AARLBBEM>EE>KIMN:E
MBHG:E F Hhkextahn sensing chords is to leave all the doors open.
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EM:R;:>MALRG>LMAXMGNG?:BR:GM*@R> >MAARO >
LHF>>E>HEBRMHABK FH=KBBENMIRMBEM=>MIBWAEFBEE>GGB:
H?NGB FH=tHEG=BMBHNKEMNGAOMH>LGFE M GP><:G MK:BG
HNKL>NMEB>LGHK>HHKL>GMH>GKAHKEHK®E>: KEB G
MAKH<><HFMH>MMXK=>KLMNHP GAHKG=?B@MIHLM
A:KFHGB< MNGBG@

I1HO@BBNKL>M@+IUHKMNNGHB-MR> BIGAHKKIHN G H >
FNLM<HFI>K<>IMWNKB :MABEAGW>IMH MK : B GMXKX>: L
MAPARLBMAGCM>EEGS<WASHEHMBHA :DEI>GHMER:=NEM
EBBSMASE:LLKHEHHHNMHF: MBAKABEBNFM:RIMEH=@ >
MABB@IABBGHFRLMN=>GAKL LKIARF>HHW*&PHNE =
LMHMHGRMKBAKIBD>>IGBFIHKMMAMNB®IM><BKGL<BHNLG>LI
EHG@HNTBHEME® BVG M >K G : EBKSGRAFHKPH G = > K PNVEER
I>SKA:IBE<:NMAHRMMGINIBGMABG DBEHB K : =BMBHG : E
" EBMRKBYKIRS B®BLG:F;NMBILELWMAD>R MA<HE HRL
MAK:BG;HPEBL <A:G2HMKLEMH>LR G >L MAEKFHF > GNH
K>:BGHEWHK=,K:G@>EEHR>>GEN&G=BIBH E >NK: <
KHGRHMK:BGBNXK@>NMEB>GLMKBEA®&" WD> IB>: M
IB>MAKHPB>IHPA: M>®RHIR:GMMBMAAIB Y NMIAMAK>>
:K>:L P> FNLM <KHLL MK:BG BG :K> -&" |IARLB<:E B!
P - Physical

1ABGIMIMAPHF>GNMM>EH B&@EGAXEB HRB KISME BSE N
P>KP>ERB :BCAPHKE=>F1K>LA L<KMA;BEB @ AR R
KB@ABKKBGEKEP >>MEARF >HP HHYK B @QA® >EKNAAIRG
@>K=>0>FKEMW LMCPHH&EBILMV-HF>GBMBDMABA>B>MKNER
K>:EBMRAPNEMBFHHB®MBWRNF.: GHG=BMBEMSGBNEMBFH=:E
PHKHBE>=>: K><AH##ansceivers. 4> FNLMIMIAZEK<>BRAB>LHG:G<>
H?YMKBBEEEANNE MBFHAHK: G —<HG?B@MNMKPGHFFNGB<:MBO>
BFINEBGMAIK>LLMBAGIG>I>K<>BRHMAXKCIK>IMBHG
MK:GLFBUAULBAHNE MK :BIAH=RHMAHM>LD1LA:BIF:=>:
MHNKKAK=>B ?? BRNEM <NWA PM= HG HDG HPQ . <M E RABIP >
G>>MHHBP>. KMH><HFEXHI> MM MASAHKKIHN G /B P >
PBLMA>:RG® ; BKHW>B® ?BLAAWMKP>MKRBM®BIX : B & >
"H=RHK> . KGHHGANKM>K @ M KMBIENEAK @>K
GBOHIKG=A>K:;BOHIK3>>GHBMH |2HKB E > K HMIAIE : BESG
L> KHERAHHSERHKMAB>G>>MA:LABHEHPA>GH |1>:K
MBPMKHEFEBG@M=HGAMOMH>F:K:MAHGGREHK5>> MR
?KB>BAHKKNGGMKEEMAMAR: C><MBOASBK>L LBEIGM
MHHOBK<>1IA>RI:EDHN®>>EBGEBK @ B.FPNMc>GA:G<>=
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?>>EBBEEE ;>BEGMINGEBG<K>:|BEBNIRMKESE . ®@=<HG<>G
MK:M> :G= H? <HNKL> MA>R M:ED :;HNM MA> FRLM
INKBGIA>S>O>R>EBIPABRK . GIGK>@NELEMARGNGG>K L

ABO@QRP:RLG: @ MHMENE> NMA>G>KEBREE ;>BM@&X>G

MK:MBHG E:Q:MBMABMIAHR>K>GA:G<REKNGGBG®®L:G
LMBEG|>G>?BMA>IK> I?MB&EHFRL>FB K>@ RE®BM A >
@RF*R?KB>BAHA:O>F K <RH@&>Q@QFEPBMBFBHE:E>L
HMA>G>?HBMASBRLBK>0 BEFEGHKH<EBF ; FKKMBKHE L
IK:<MBMBHGBHEE>K; RGHKE><HOMGBSD>>KBHNOH<:M>L
L;>BAE@HD>LI>KAIHKOLKBHNWAR L MK : G L BN\WABLIVEK B GKoH F
MANG =>KERBFEF®.GL>KMBHA® . EE>GLHEGVUA MRPA>G
P>7?B G :EERW M?2M >>KB G®@ <abealthyreceiveris moreacutethan a

sick or an ill-conditioned one.

&A > : K MdBER<NEKMVAA VG => K ER.R G QM BING> >M H ? ? > K
P:KGBIG@ : K VBAS®&:FEB MPAAB MPAG . KBHNHLD >L1>HREB
IBHGB A>SIBKMB<NEH KM <MBOBWRF;>WMAM:LBGA>GLBG @
<AHKBEEMEB>:Q@PMA>HHHKL>GLH.=OH<MABGA>HKNGMKBHK
BMRHGMK:BXBP@BHOGKEKHMABXIHB??>KAGBI @ @>LMBG
MA >N >KRHNGOMWAGCBHHBGINE-MHL IHNNMABK<A>LOK :
M:D>HEHABGLMKNHAHEMLAGRFIAHGR=-P >LAHNIEKH ;:;ER
M:DMWAS:F>IIKH:.<MHNKARLBMKKEBGEGCGE@MABBG®H =
>K:MBHG :L HIIHL>= MH HG> |I:KMB<NE:K MABG@ BG

IHMK:BSKARLB<MBE KB PBML>SERG>>MHK>F>F ;whHy P>
: KM K : B GdBsénggchordsthat are manifestedn modalitiesthat engageall
our senses./>F>F;>RA.M>E>.K@EA#BKIHMO>F>8M ABL
PHKDBSBPA:I><HEXHKEMA®A:K:<M>KRIGQRBKXABGIKB <D
I>SKLHX=0:KDMHI LBEHGarddeterminedy therateof vibration of
thestrings OHPA>B8>MK : BEKI=BMH>GKAHKRPLKSHW EER
<HG<>KG@PNKNINGGB.EL@<KBF; BB @ ABK Nf BI& B> B @HAK
=HBGF@EKx<xKNG<APAHL>x<AB>O>FbASHINBEER NL>=L
' >G<AF . KD NBNIMMAMK:BGRGKH=RIANMGA> . K>2>>E
M:LMG=MABGD<NM>BHRLLBY®EMH>GMAPNEMEIEB?>LM:
MBHGNMAGCB ;K:MBHMKBESROAIHK OHB BIK:BGRBINA RLB<: E
"MMKB ;NAVHHL E>GHE?<MBOBNBHG=BMRHERHK. QBF
NFL>GLBNMNBMBMBI#HNK :NABSEN LBABA<XMBBGEMR >
BFIHKM:GM MA:G MA> |I:KMB<BI:GM

1A:E: UM GMBIB-RIHKM>GMNBBIHGF:GB?>LVHMBRRG
<SCGMKHE<HIWMAHKFA>HMARS> . EBS.IMBBG >G.:.G=xK>=BL
MKB;NWMBHKGEHBRHNIB?QQ<>BMA>G>FRA:KFHGR=
<:G H?M>G ;> L>>G BG MA> |ARLBRHE;KIBI>xM M FIEMAL
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&GF>KBHGGR>>D>B@IA>EE>GV.GBG<K>:LBB@ER
F>GK:G @ BKHRAC>KRRHN G@E E=GHNMMBRG HP MMSKD : @ >
BGG:<MBGBBMERHHM ;% B ®M@\N @ANK> O > K >K: =BIG
E:KEN>EBIGBO>RBBIMEB OB IHBI I AE>IMB@QK&R: OB G
L>O>K<<:LBAGIRHNG@GBGR<E:LUHIBL>=MP >HM@& >
L>FB IKH?>PHBHE:HEKB<NGBO>KLGBMBEedly IKH?>L
LBHG@HHMHB®A+>: MBHGHE M) ER N2A>IRHNGEG®G K>
P>LHFARLBEKIE<BF>6BKMM>R>AN@ >G>RHNG@G
<!EEUBMF:EEHIG+#)EBG> ;< RMABH<GEPLI:IXBEE>=
MA>GC MBHBEKA>B>GCM>MAE . LLKHOBPRHG MARR>@ B E >
GK>LBEB-M<M@ :FHOM>E>OBGBHREX LIRHNR: M <B\WM
HGI>E>O0OPBI<BNMA @>RHKNE H MNA >x M BWHASX0O >NEA,> L M
L>:BIGMIAGM:=BN¥*:. EFPRM <BAM E H L > HRPM KNRIB F : @ BRGPN K
' H=RHBGOMAHMABGHRMGCG<NMO=>&-HO>K : BPGIKAHNK
?HK HK HK & PHNEE= JIJNBM> LBFIER ;> : =>:= [>]

1A> 4BGMERFIBBG:EEMD>BMRM: AKHN @R KEE BIFPG L
OB>P>KHN G1-APH K B-A >BREIHMH M Q M K>0R B K MM A E >HAG L
FH=B?BNK?, HAEBIIXHGMHKO EEtNGHPGHNKEK>EE>=
M A% : EI?N ; P A B HA LB\ KDABH A HKEVNLA @> F L > [EEDGS FBNG
MMABK>?HKQ><NMBXKEEIBIG-MPBLWMHOBHKXEMKB<M>=
MHE: M?HBROSHKHQ RFG:LMILBGPHNE=>=>:=>0>BHK>
JNB<DER

1AYHBBMA ; MMMA >LLI'H KM:IE WA < M B € B KRR A :NBAI>K
MB<BI4ABBPAMAE>KBIMAIRRF=:|:;EBPHG=KHANIML
HEMK>G@& MQAB ; BEBIMFRI K : GBIASBRR FBEL AHEKBIO: XS—M A>BK
H=BPFIR: M>KKIBGE<s#HRHNG&G AHLA>: KK >NGUA>
+#)MAM>FIM: WBNH.G M > K iMBi=< A B >NDAK> J N B;LINBEMBk H G
LM:GML | B\MAEH M > GMB ~HERH OVi@ K2 ? >3 BlLA >+ Ik N @LIA >
?HKFHKKH?>LLBHEMIEERPKAKK :KKEBH. NK@ B<:RKHF
@>MNMNBGE@HBOMHI>H>| . BKHK>IE: <BPIK:KBEG=>>=
IARLB<BKB>FRAHUA><B:ENMRIHKMEB<B K> WKWMLBVE L
;> <HF BKGHAN MNBIB ik M M > G M RHE=QKM K = MA ESPMCHULCHB G M L
:GM>G=HGHFN A>> @ KPP >: KG =>M>K B HKMBEBHAELILER
<B:M>= PBMA I:MB>GML BG MA>BK L :G= L

WHP>OKKEF>F;>KP>MK:BIGLKARLB8B8E&LMKNWMHG M
A> EMAR KK :GL<MAB>E><BBOXXFHGEGE<>IMBO B MR
E>MOB<MBKRHGGW>MH>:;EMEBRNNK =R >B @QKRWG
FBEPBMAHNNMABE@A . NEHNKHCEAHK H<ER= @B MG >
A:GHHKPBMA> R:KENMM>KERM RHMNND B HOGN K : B G
BGKINKARLB<HEBMILIH>>??B <8~ <>BRP>KYr>DP>EE

51



MHGP>EE MKS<=B\OAKHAEHRLMH>A>: K>>BMM>G=
<HG<>GMK:M> PBMA : ?>>EBG@ H? A>:EMA :G= P>EE
| N The intellectual.

IABGM>BRPAM>>F . DL >GHMAARLBPAKP>BGM>K
IK>SMAPMB4HMINKARLBR:EABGAKR>GLOHP ABHAMNGBG @
MAPARLBBELMKNA>EMLIMA>  K>>?>>E. LML >GLE
:<NM>BRLLBNEEMMANCGMMAPCNEE <MKHINRMBFNEBK:BGBG @
HMABGM>BEBMB??>KAGHM C><B®I®&>B GBNE@M>EE><MN:
BGLMKNEAMBM? ENIHVMP A: M >A:OE>GLYNMHK=BKMH>>
I:MM>KGL BG BM MH F:D> L>GL> H? PA:M P> A:0> L:

&MIBFIHKMMEGM : EBISN>MP>MN GPAB G M > E EIHKM/NBIIR G
HNKL>HEHOG:??B <BSHMAE<>INHKMNGBEWAK=>B??>K>GM
E>O>EL H? UF:DBG@ L>GL>W BG?HKF:MBHG DGHPE

&G?HKFBMBHGHE(3=><M><{\NVEBBH: RUCNULAB: <ML W
1H=:R>PHNE=FHKPKHGWH: RUCNUWAM>: MIHBG MILAY G
?HKF-MEEHGBENG=:F>GMMHEHB GM® E N < MW Akttt [HVP
@:EBH® :IMAGNF ; >HK? E > F > G MMKNR: >BERIH N<KH N G RIFRN K
<AHE>LBM>®HHEI A<RX>F: BB GL MME:M B E BFGBRABINP : M > K
"M.>E>OMBI>I>>HEB QWARB LM G<BF. GEK: G<BUWLBH G @
(HG@

&MIBFIHKMVMEGM: EBISSSAP . KBGX®> B GI@. M B 6 @E B.GRIG
L>GLRMMG@MGEHH>FI>K: MKIGHWASH EKHOBIBMAARLB<
"EMAXAROBEB@ GBBBEMSBEHMNGCGEGMLEEF>F;>KR
<AHBEBK><BMHWABE KM 2ABA>:KBFEHAQA M N L=Hiot NL>MA>
L<NEIMHRBR>LMA BW: L: EE HNdbkingmoreintensely 1AHL>
: K>B G M > E EAHBIEH= HM A BB/ AcH G ME & MH KEA > HICR
JNBKCHFBGM>EBPNGINMKEB & B6 @RAABERK > J NfBdising
away from that which we have been taught is the center.

A4A-MH>>EHOE=LEBD4A:MBIMAM>Q MHNAG> KLAY F> HE
LNGL>XIM>SLHNGE?2> NMRGGLP>KBA@L>>FBGMIK:BG>=
JN>LMBHKRE >: WMGHO H BEEAS: ; BMNEEL LB ? BREMBHGEMBH G
'R FH=:EBMR

1A K:=HQBGHBGOGMN : B QBABG M > B B/ NB G M NBAX > K
M:BGMR>L"EDB@ :BIEKHO >G EB @ A M&@i&ute®and Tears,
"EDBSQ:FBGWABB=>LIK>NAME: K @B @R HIKK>G HF > GIFPG
I>SHIBPPAHPBOFA>SFL>EDOBEMIM >:RA>G HH D BB M NG L
FNL>NFIG>PHF:G:?M>KR> HMKRME® Q@ NKRIARLA>
A:=<KBB@KHKEMWGPB <M MIG<X=G>0>&:BS?HK A HKGR
HMA>K I:BGMBG@ =><B=>= BMBEDBE®INLML>UERY*G®MK |
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L ?:K L & :F <HG<>KG>= MABL BL MA> K>:E PBL=
<<NFNE:MBG@ F>FHKB>L :G= @KHPBG@ PBL> ;NI
<EBF:M>= MH GHM DGHPBG @& MM@& >0 > K. BXKH RIBIG:
DGHPE>=@> FRLM>KB>L BGLM>:= H? KNLABG@ M}
G=B? RHN :K> O>KR PBL> :L MABL PHF:G BL RH
BS> MA:M F:GR H? MA> MA>HKB>L RHN A:= <HGLM
P>K> PKHG@ X 1A> >G<HNGM>K 7;>MP>>G MA> P}
I:BGMBG@8 A:= M:D>G BML IE:<> :FHG@ MA> MABC
PHKE= BGM>K>LMBG@ :G= BG>QIEB<:;E> :G= PA>

LA> A:= E>?MIBM :M MA:M

1ABEtH>LGEMGMARM>LAHNE+£6 > M K NIWKVVX :H/N IE B ? >
LAHNE=G MHGMBGKHNMHP:RBL=HF MA BHL L > KWL M
PBL=HEBEHOBL KHIMAWHGEBKHPRA>B MHIGMAGBG> W
AA>SRHNB<BM:RBEG®BH>KMABIBMAW>RHN>>BRK>>S>
MK NBVBAB FMAKH I=B > L>K M : BEGHUIR FM A> KM A MBMHA2LBL
MAEBNKLNBAVBL=HF<:NMA <R G L MKHNGM: BBGSKA B <A
I>KB>@Bust>; >?BMBL=HRARHP>OKKHOBMXKINL® X B ¥ A >
HK@:GBHMBIHEB>KBMS > K @EBBFBLIMVRA<H G M B G N HINAL;

B E BAMMRMAKER:RF:R;>PKHGHIKM >: BlG <HF | BAMA >KL>
LHF>MABG@ G>P NG=>K MA> LNG

E N Emotions

& F NG<HF?HHMRES@®HNVGEEBKMA-X"'BEHKBFIHKM:GM
MA NBABMA>SKAM<:GGANEINM>MNAPMA: OB :=>?: KHK>
IKHOKBELGN? : <MRFKBABBDPALMKI:HNKP&:I:;BEBBVEB > L
"HMMAARLB<GEVABGM>EEK=KENEH :GGHKO>ABIEHL
ISINL? . LMMK: BE><:GP:EBIKKNGBMA><RKKNRMAKHN@®BBKHG
F>GMREDRGA>:G=0>AQ:<MAPHWNEKHG>: =B ANG
IKHM>AMF=GH=R1A>HG<HKBLNIHNM>»>P5HKREBG @ L
BMK: QBE@BMRMNF:GABENLBGMHASD RGMA X®1 K>MDHH G
=HG@:LMPKIBASI>>H2ZHNG=LL>G @FKRIK @=K>GMKMH
=KBMHK:GNMAKHNMMMG GAEM.L>>G>:MA>>: , NKMHHEL
GF:<AB@BONE @K>=MH?TARLB<HE MKOMHBENEKB Q SIl=
HNK PHKE-=

OBFBE KHEFRNMPKIBINEMM> MHHNEBCPCEMG <HFIK>
A>GLBIB>X>0>.EBBHREMOB<4:EM>BEGIA>: M:1ANILK >
P>NGK:O>HBIS@KHMWIAANF: @>GHF>M<ABFG®><NHBPL
<K>:0><<BG@LBGIBML>:LG=IEHMMBA® NKH20>AB<E>L
=>LMBGHK:O>SEH®EA>=@Q-HHNKHELRLMPRBEMBHEHEG @

53



K>FBGHMAMSHN:OF:BE: B/=K><>BOBB®@?BKFNVMMBWG
A:O> <HG<>KM MB<D>ML ?HK MA> P>>D>G=

IA>IM: @ @ >KBHFREBLAVYPGRIEKBF : KBER;BG: MBHGL
MACARLB<GEMABGM>EE-C<HWHNEE: =>IHLLB;E=KBORG

HK =BK><M>= :R MA> ?BG:E LEB<> H? MA> -&" >FHN
"FHMBBIMNGA>BKIA MD>MA-X"G=EBRBBN:IMAIHP>KH
SBMAKK: MKE>S>LMKHRELBHXIKH ANF:GBME=I>KEMBOBMB>L
MAEB:DBGA@HMM>ERBI@ : MA>SKOH<>LLA=zI>=G=><HK
M>=G=MABHULE: <>BEGMWMA?*BKEMAPBBHAKHI>KERG
M:BGBBBRBILK>0>GMHK: @ B\GGxXHG M MHAEBM=> K| ><B?B<
I>KBHMBMASE RK>FHOS=SBN:L><HFHMMKKRB @ =
MA> ?BK>

"FHMBRHHGK MAS: F>E<A>HRMAPARLB<GEBGM>EEERE<MN:E
I><NHIM NG BIGIE><>BONKKARLBK>k>BOGKEIMK><>BO >
MAB:GB?>LM HVFBAHKXI<IKHEH=EBMBHECGKHEHKNG=
M:LM>QMANKO>FBE M A><BIKFIE2RQF,BG.MBHBGM>EE><M
>SG:ENIMKDKHNG:ERS<<>IBIGM>KJIR>MG =>KL MAGM
M>KEEMAAHKANLBHNKFHMBENGA>2NB@ FANB<GA:K:<
M>KBLLMIB3MBMABKMAE MM>KSQ>:BMAAHKBEG MIN K
QK> Md4HWFIEBLARKGHEMA >FG MKIH L"LF H M BBHAGH P >
?P>S>EHNMABG?HKFINBABEG MMNLRMACARLBK>@k>IMEBKL
HK=>KRMABGM>E'EHMBESB AR RBEAB<PAS;>A: 0>
PA>GHG?KHREBWESB ?'FHMBBIGA?>B G KE B NBXBAAM N G BIG @
HNK <AHX=>FHMBHG BL : <AHB<>

& EBDML> ;:LD>MLLEBEMBE EN LMHKPRMM>< : @hoose: G
SFHMBHKGLEHGI>KA: BB BG>OBMABWKN>KS> ;:LD>M;:EE
LMHKRABHHDRA:OM: N@ANAMHKMA:GR>: KM NGBO>RGBMR
MAME:GMIBEKMG?>KPRASK>LD>MBHNED G KE>KR KB
HNLERB=GHPASEBKBM:D FEBIKE>KBHMAB®R MAKH : =M G
HMA>K L<AHHBD 2 G B O > KBLEB\\WKR : F+ OHFH M AK> IHV
NLPHNE&£L>KM NA M: basketbaELHL. > KB H NA<E R IMA > R >

<N KK >3 MeEBBatball ;NN MM K NFWIMKL L > K FBRL@ F I EXRH N K
HPX>:<MBH@BG&a M>BMA>SIFFH? MBGAA>LD>M<EHEKM
L&PKBMA>RPHKIMA> + F>G LLD>MMEHRKG:B:GM
PBG=BGE@GLABMAMHNKG : MAGMW<B#MAG: MBHKGB:EIB

HG :FHG@ MA> MHI =BOBLBHG H? NGBO>KLBMR ;:LD:
IND>P:LLNIIHLMH><HGM>GBMGAOXM:FIBHGLABYR
A:=>>B:GD>=BMASHNGRHIEIN <A MAR>:KLA>R:=EHLM
HNKHG?>K<AG €3 BHGLABI>KEMBBRE><MWIFE=D>BMMA >
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?BGKHN GI=MA® MHNKG:F®%8RM>0MAPRK>EBFBG:M>=
BG HG> H? MA> >:KEB>K KHNG=L ;R &G=B:G: 2GBO>K
IND> LLD>MMEBEBEKH:<AR*BD¥KSRS>PMD>BK:EE>=
H: <A ;><_NMAIXHIJKHGNG<BIMNB®&:G ><:NLPLHIBWH
KSLIHGE>LNG=A&EBNMMW : GH?H: <A ?M>KEE>=H>H>:=
MAG:: =@ NRNLM AKH: = M>:FG=GBGLMB MNXNMBHCGCR >H.?
F - GRHNIA>KEHA®;.<4dH:=A:0O6>0>>GRA: K: <M>KHRBS>=
>SBMAAKKBIMR FBEBNPRMM > KK A>FHGKA<BIKFI>MBMHKL
PA>S>GNDEHLHBGMMA>LD>MKHERMP>0OBGERHFIEBMBHM
PHNE=BVEH=FBMA :M:<A BLFHG @A>B G MM ><KH : <MA >
@:F>G>R>RA>BEECHK<ABPKHMAEGB=>EB8NEMNM
SO>HRAHB@BIAHG?>K>GMND > B DMABPKHO >K:=K:NEF
2IHGABK>MNKAS >QM . LHEAD>K>MNKMGA=  MBG® MA
BGM>K>LM

1ASHBGBWA: M. <A BLF.:LMHRMAPARLBXXEEBF>8B®L
D>M; & OGHHNMAAKM.>GILIMABGEBNM:LD>MO@EEY
2 MB@B>K@®R<BM>FGE&EMIK>LLBMABHNBAHM SHKRI >
FHLMHIE$%>BL ?BGMENFGPARLBK>E>IMMK,>LD>M>QGE
I>KB>Q@Q<<HGABPRBGM>EE>«MNMEMA® : F>1A=BL
LMHKMABLG> . LHPA>@>P:LNG: BV HMH:<B\LFIE>O0OB=>lI% >
MA:MNMA:O>EP.RINLI><MBE?>BG®HMBHGSQKEKERBRERO >
ABIUIKH:<MMA@ . F-~GHWMGERBBR>GMHK, RRGB@MMHG @
MBKH:<AXRG=B2GBO>KLABRNR?BG . EER><:NHABRG
-:BEBMR MH <HGMKHE ABL :G@>K HG :G= H?? MA> ;:
H: <A IKHO¥F>PKH@®@>B>P :L:LD>sHNMBM>:FEWHL
BGCXOKBRMABE: KMIHN KG: F&% B> | BPR- GIVH F > M AEBBANGA B L
U%HPHNE>NILSVHNNG® :F>&@ MR HKPB MPA>RENG @
F>GER>EHGE8BOMAMMIHKMNGEBMRNE=NIL>VMHNM
EHLBG@ HG> @:F> W
1IA:K>IEHRMBFBISASHIKH IKBI:MIB NG MAE HMBHEGBE >
HHNKE";>I:LLBHG:IMPEEH: <A <AHMBFIA:LBMAGHBRG
MA>GMBRP>KBHEH> <ABI®@AKASG @ HKG@NBIEFAHLBG @
LBGCG®HE>>BBFIHKMGMWAF>LL: B@MA<MHB<>R:EE
F>. G I LLBH . MNMNMBGEH=>K. MBM@®IGHMI:K:=HQBIK:E
BU>>FD>M@H:<DMHMWABHMM=RBR<NLLIBAB& @ : B.GHN M
PA:M: II>GRGLBEABBELGAB G M>K : <NBPHGA2B KG=M A >
PHHBGLBF-ABPBBBFFH=>K:M>BHG&GP A>EBIH O MAI>L
LBHEEBBLI>GB=MAPHHBKHGLNF2ABGM>K:<NMBHG G
MAPBKG=MA<E REH=>KHWSH=NE: MEEBHIGA>@BIHO >K
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MAPHMMBKRFIE>IMAK>GC @ WANGGH B PM>KBM: GHGM:BG
:G= MK:GLIHKM ?BK> BML>E?
&EP>P:GMHEHFIK>AX@GHKMAIRGG>>MH>>PH=NE:M>=
[:LLBBGMAHMAKX> HMAX"MACARLBMASGM>EES<MN:E
MA>FHMBHIG:ENLMNGIPAPARLB<HERMHIHBGM:KFHGB<
P>EEGMAEMG . ;E>G=>GA: G AP K<>IMNBEBMBEIMA >
L>GLPABECHB=BGEY MK>MAMG<<HFI:GMIRAP>LLB:GB<
?>KAHPIGR:KMB<ME:RGBB@K4F :ELE>>MNMK:BSERG

M > E E ><WMN HG ¥MEM G L M IGMBRL =HBFRGG: MFHLIAH BX%
?HKENG<>KM:BEGMBG:BERNL@NBHNKFHMBM BIA >
IE:G#»2FHMBHIGEB = KB ¥R SRAGMBBBIL:LLBMAB=-MBO>L
NIMHNK>: MSGLAMKLM: GG—BG@ FIEBLARGXMIGCMBIVME E > =
<:G <HGLNF> >O0>KRMABG@ BM MHN<A>L
I1HIIKH:<EABBG F: GG <Kl G L B P8 M@WH KI-A > HKRH F >G
>Q>KB8EBEK <> MBHAE > <GB RPCK > L LS&HGH B K NIM&H P
>SQ:<WMBERWMAN)>KEEAHDBD NMPBER: KPR, >L@N>LL>L
CHNBRBMAHM GIAG><HOGRFIAHGRAB<R:BMRIHNNLM
KHNG= MA> <HKG>K H? MABL |:@>
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e O

Chapter

Prelude to The Anticipatory Symphony

&ML * HG ;KBEEBHEHVK G BGCB@ G MKBE<HGLABG B |
BMABKKHFBIMAMA@ EHKB8HEHRNMNPE NBEHHGB G M
MAA:K=PHHEAAB G @PBWAAIB G BIGIAPHK>SMMNINNKKHNG =
MABBMMEEM@PGM>O0OHB G L<HGAIBGMK: GO MNK >
TKLIKANK<APPKFBEHEKI= AN@GLNK=<GEF: GNRA<NEB M@ L
MA>GDHMASBL<HGBBGKM:G: @ MIHBFNEM:G>IBNMMNK
>LINI>PKH<ABKH @ K >LEB80>< K > BB HERMHA AK> IHWM A >
PHKEEFAP:BMBGKR HKFAKEBGMHER A :¥M>A:=;>>GKBGD
BG@H??26=<A:BG&HDBXG®# AE: LAMH NBKG L F : BE? ? BIN< [BG-
i L>F>GMKG>EHRMAC>GNEBG . EER I>K?HKEBMM =KL
=KBOSBIVMENBMIMASM:BKENBH? LNMM:EM<MAAZHNRB E M
P:LoHBMKR: LF:ERN=B>CGxXH-HKMA: GABRKRMMRABGMBF:M>
EBMMEPHKF:IA&>X0>A=IE:R>MIANG=KFHIK=HS>81P
MBF>NNMABLL=B??>¥>KG> FLAHRABIBKIHMEBG:<B G @
P:K=>MAMBME>:LNREE®M ABM K : G @EE > HMB:HRG K IA >
HI>SGGBG@ I>K?HKF:G<> H? : ;K:G= G>P |IE:R

IAA EEL?NEPE<A><DASBIKHIV: ;HHD <H?2NI<B @ : K
>SMMGE EB@AMRMKIKHB>>|K>: MA=F:=>ABXGMK:GMKB=
B GN®IN A<> G NHSNMADM : @>? : <>MAPNB>MRERB>GE=LIHD>
MA»BKEBGH? IE:RMAAMIKNCGHMABRMKG=BILMBEEB G @
LMKHG@E HHKGB&G @K O<AKV@AKMRFPB MWK H ® @G =
EH®ABRI&EGMKH=NHHEHFAE G B <: MBMHAGBVIG HRIA > KRHN
P.:-GMH>& RO HBVGKRINL2HK<HNIB2>: MVA>SKMWE>RHE>: 0 >
GO HHF>PA>EKE:EA> NLEGBHZXH??CEBHPHERGEBR® :K>MM> 8
E>M L EHHD :M MA> LREE:;NL W
&GA:=GHB=>PA>GL:GNG=>K@K:&N:IMBEB @I’ KGMKB G @
FRL>EHP>$H= @ BMMAF>KB<MA>: MVK&SNAEM : @ PH G
PAB<&PHNEI=I>GER EBPHNE> :MMA2KHBM <HEE>@ >
<E:LLKHNMHNB G >MKHE&E>GMNMBEEHH>MMEKI . K: MB+HKEB ? >
HM>: <ABG@EG. <MBG@KNLMHNMERHE>G,LHKHGM>GM
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BMA>Rx<HFFBMWHG=K>H?Z MN9HOR AHE: KBIABB ? ?>K>EEM
BGWA: B> <APGSGAHE:KL:GCGOGCGHPE>M ®KCHKBALAS : KG A
IN;EB<:MBMIG :<AGKPMHQ<BMMBOLMBFNEHWFNGB<
M5 HN HG HBS : WIGAHM A BMM ABB ; K 5KHRYE > WMIBAHHM A ; RI=B L
<HO>KBKREMH>KLN:=G:N=B>@K4>EBMNASNMPHKH:KI: <DL
=K:I>PBMPMA>>KEHBIAG>G<A:GRMPK>MNBBI>GA: 0>
A lIR >G=BG@ :G= MA:M : IHHK /NLLB:G I>:L:GM <:G
E&<HGLBMWMKSBG@HRMNB MBWIASHNKHPBR>=N<:MBHG
L>K>G=BIBMHNBIEIR>=NTZDBHBELKMHO B O:ENB (ER<:
K>>S&>MKHIBBAM<HGL<BHWMERIMEKAHH:L<HN KH.2>
L M Nig Bnticipationof : EBB®& > . <ABRGHINBEHM OB :=> ;>MM>K
<AHB<> MA:G 1A>:MK>
1ABIRFIAHBR G&K>: M *heanticipationof M A>> G L BG®K >
"MBERRAHK&M>?BGEEMIK>|:K: MHBER>KM: MBRGW K >
PBMPAL>GLBG®K>: MBS AHKMAL: F>K>E: M B HGAAVB |
LMNHR<MBAG@&IHR>0>GMNKEB® >:<ABNGA R DBIEEL
?BGBENKLNMRBNGD GHMAMNMNKRA>O0GH I><B2ZBW HAHP
K>E:MBHGSGUMRBMABINKLNBMOH< BMBAAMAKEPEHO>F>EML
MABRFIAHGR=MA>O>GMNELBG@®K>MBB&®HKZA: M
=H>LG M ;HMA>K F> :G :P?NE EHM :G= & AHI> BM =H:
*RHPGEGHF?HBKEMN @ @ > MM BIG®<BPHER NGB OMAKLRLB<:E
BGM>EES<MMNHK B HEGKE® > : B34A>: <MA &VE F H IGMF > =
MASRFIAHGRAXGMNBMBEO>>KWEABGEBNRMHNKLEGEEREB O >
RHNEB?G>HMAMABG A DE>: KGPHENNMRL>EIMA PMGRH?
MA>MM>KBLBAG®EF:=> BGEREBP>KP:=>:L>H&KBM>KB:
HMAMK: & K=FIBKB<OB=>6HP & F GHMRBOB ®&&B @ GHK >
= - MVGHMERP>:KRL>:M; &NMN : KKR{ 1MV ABB @Q&ONs H P
MAMH;:<<3FAB@AYHH 2B KEK > : KISEERNR B NcKA : G <2 N K
OBOBIGEEBEPM>DANKL=NMBBINLN:EHFE>MABG®WER
HGMA> MMAGW=Q@GF>IBGM+><BLBAH-G>LIBIMESF®@ E:KBG @
>Q:FIEMIMMA®*HGMKEM RAEH> KB @ AHWN M; Bi@ < M NBXI>LWN > L
FHKEH?MMAEXGF PKHGOW BREEOG >0 B >KKBHERHKM: ; E>
PB MMAAGU M P B EBHAGAAWSMEA :M<HFI:GBIALMRH2BL<>KGBG @
MKNAMIMBIGB:EBIGH GIA>= @B FR<HGL<BHMIAG*:LRL
BMAHLLB:; BVEABAMARB-GM>KLHFMBBSEBG: MEHZBREBK:BGBG @
A:LEEHPE=MH>>BGCGMACA: KA=KFHGBXP>KAHK&BL
L>GLBRAGLAHKMABY: A>SMKHHG<ENMBH®IINEFH >: KMH
EBNMLBAEB> @ B MBHFGM ENHBWHGEM &AM AZPBG & EREBL
>SEBPOPBEHFME>: KMA M GMN BNGB-HVGAR KSLEA B\\B L
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KiMAGBGM>KIKHWR: MBE8E-2 . M. LBM<NKK>GNEBERVMNEER
NG=>KLM:G=
& F AHP>O*KGOBG®AMNMAHLAHK= ;:£>M:LENBIHF>
PA>KBGABGM>KLHAWBRARGLBMEEGM>EES<MN>EH
MBHGHE | HG>>MB L <N LBLEBA#3rd Movementof The Conjectural
G=MABWPARIKHOBS>HUAKEHO>F>8MIABRFIAHG MMH
>QIEHKARB GHIM AB &@ E B PGP B BB >M H Hn anticipation of
L>GLBG®K>: MBAGHK £ A HO >F>G6 M LE HWKAM H HVEA AW
PBEE NL> BG MA> L>GLBG@ :G= <K>:MBHG H? <AHK=
G=PABEBE><AHO>F>BBEE=K>BMLPGUA>RA+A>BEG
HO>K: K<MBSH#HIABPRFIAHGIRP>EEMLI>KA:IL>LMQ
IK>LLBE CHDSSBRLGHEEHDS=F:R;>BMIM: R BIGK> R = >
KBO>= ?KHF BML MKNMA?NEG>LL

OBLBMHK MH +>P 5HKD BMR :IIKH:<A>L : EH<:E
:LDL U"Q<NL> F> %HP =H & @>M MH KG>@B> %:
1A> =HP:@>K @QE:G<>L LM>KGER :M MA> RHNG@ P
U-K:<MB<> |K:<MB<> |K:<MB<> W

1 A> B KIRV | AH G Conjectural : L L >KWALMVAI>M K BNGAGH F
IKBMANGB O >KILEH FIHMANG B O >R4k>: MBAAHEMA 28 G =
A:KFHBERBL<HPBMWWAG>GHMACAK MRFIAH@R HIAGM HK H
<E:BFFABVB K=MHKHHFIK>AxGHKEIG>>MNMNGNKARLB<:E
BGM>EESG<MHEBHG: BEBMBPEO&S:EBIARIVE : R >=
E B MWMBE® =E HHR.B MPAL >< B 1BKH > LR B SK>P : G M M3 G =
NIPABEHOBIXK® MNIB<BBRAH P >P>K@ H BNGKD SMVA > K M
P:L: ;BMBMARHNGKGMMN=bRMz=BBENRA K<NEI|IMNK=A>K
BEKHIEMAM> : <AEBEKMPIHKY: LNI>K;:K;EAHKEHGEHG
A>KHEBE<xBP% HPHRHNHM A : MLWM AISM N = &G MBNG @M AB-G
MKB<:M>ER <:KO>= F:K;E>

U&M L K>:EER JNBM> LBFIE> W MA> M>:<A>K K>IE
ANGD H? LMHG> :G= <:KO> :P:R >O>KRMABG@ MA:
MA> AHKL> W

1 ABILR F I AH GHe Anticipatory PBEEFHKA>EI?MA:G<:KO>
:P:R>0>KR MABBH@ L €& HWEDB DIASXHK L& FN@ HBNGKEN @ @ > L M
LHFEI><BMBBR@HK: AJIK:<ME<sMBK><MBGAMB<BI:MBHG
H?2HMAHFIK>A> G686k : MBAHIK =LL B B1 A3xd Movementof
The Conjectural P >: K @ H BNGK B Ehe Anticipatory : KHN GIAGIB > W
MA>SFMARARLBMABRGM>EEXGMNRSEHMBHIGMEA: R >K >
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IHKMBHEG LBG @ HO® >F>B®he Conjectural A>K;><HFBHO >
F>GCBMAIBKEKBOFPHVO >F>GMBWG <KHMNKMG=>KLM:BZBG @
<AHK=L
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Chapter 6

The Anticipatory Symphony. Movement #1: What Mer-
it Have We?

4A:NK F>KBM A:QAP>E>IA:GM BL E:K@>K MA> AHY¥
LMKHG@>K :G= LPB?M>K MA> ;NMM>K?ER BL FHK:
FHK> IKHEB?B< >0>G MA> LBFIE> LIHG@> BL FHK
Y Inheritthe Wind '>KHF> ):PK>G<> :G= /H;>KM " )>>

-ARLB<ANERGK>>G>K:EM2BHAD K. B> KMA AW
K=>LB QMHHGHMABG<® IMBIPG EEBEKR MP>E>>F:GN
2. <MNKBE>=BH<WKBMRPB=K:GC@®MABG@+>K : MP>HEHR
NMAMKDH: BI>><>IMBOAGOH: KHMA2GBO>KHBMR
**'KRE:GMN=8BKH<H=BKERGH:KBL:KMB<NE>KERO & >=
AHKRKH<HABEMABGIAPELRK>II:K>GCMNBR ?:FKKH<H=BE>
M>:&HRBMALM: GG BKREG L BVMKB-OM NOKI> K KI> L > : KKBG M L
H NMA MVAL>> K B> H IOV ALSB M ALG HMMPNK > MIALF BB 2
MASKH<HABEMN :EEREB G MENFGE=GK><>IMHKB 6IRH |
HP . MITHWMKBMBONK ?H>HG-MHF=BLM:TG<#A.>>FBG@ER
L G HH SIB3H® NG E B:<BBVI@ A MPNGEB<®@@K @>>= GN G > K KLEG @
H?>KLHFEPLOH:KBIGO>LM B@ HE B M-MBELG =U G H MPA: M
MA>H MHG GM&MMKB @ >6 B K ®EA B 8AM AM A B < B MA®RK :
GBEK@®AG:EEB @9 BB KH N:MJ N : K MM AM A B < DGR HIN K
IBGDR:ROAH: KOS HF>MABBEB@MHKH;:;, BFIHKMW BG
BF:E W 7U$:MHIScienrce R8s @ L WI 3HE 8
OHPA:WP>FB@MWN>GDBBFIHKMBEM MAANF:GGBF:E
A4A:MHP>A:OMABMB GHK=B G : N@ERB G;IH NB/\N$ HE H HBE
FBKKHXF>F;>BGHPP> KM . EDBBEMNF:G>BG@LLI><B>L
VGHRHNL:GBG=BOBZG<«EFHK: <GHI=>H>L&GHW GM BMA>K
=H NGMG> 3L KHKRHNKMA>XK G=)HHBREH L XBRENAAS> K >
I>K<AB@MHHRHNIK><BNI SHNA>:=&EHFI|: KBMM®K>LM
HHNKH=RINK>: =IKAN@>G=PA:M:D>NIFHLIMHNK>:=
+HRHNMBEEMNQCGE<EFPHK:<GHL*B@A®:BBAX:BG

61



,NK;K:BEileally E:K@G=B0OH:KBIKB @QWAVAW :GB BIIO > KB¥F
IHKM:GM MH NL

4A-MBBMAHWK :BCH>MABLHBFIHKMMBEM&RP><HGM>F
l|E: MVPAINM > L MABABE K B OB & KDLAMH NWKK : ?1? BL<> K OMBAGXOA
OBHIR>BGBAH. NIIHL>AEBMA>|B@K:BAQULAGLP \NKA: M
LIKBOMBHABGBUGHM<A MAXEFHHK><<NK:IG: P BHJ:
PAHENG<ALMN?CPHW>LI><Mi(<HGL<BHNGBEMHHEKFB G @
PHKHNM2 <K:; MBE>:G<BIGI&A ><D ; KR BI@ @E BVHA>
MBARE>JIN>GBBE®>GMH GM>F | EMMB\GG®@ VHBBEHIEGGM>F | E :
MBMX>EEHGL<BIHMLMAX:BGMASK:BGHGMKHEBEGML
EBDKR>.MABGC@&M: MIIG=A>:KNMA>1BWNIPBMANNMNKBK><M
I:KMB<BI . MBNB@MABBG@LBHSKDNEEISLFRKBHZF:K
O>SEHMMABS MW HBFIEBAR>E>ELERI HNK:BG<IMBOBMB>L
<:G ;> |E:<>= BGMH : ?>P @>G>K:E <:M>@HKB>L
Sensationand perception. EEMABE>GIHK @ ::GK>AHM P BNKHYA >
K:BGNER MALIHNIG <KH<H=BEHNNMI><B:EE®RIAM E E
G=LHNGMA>RLMNKBANAMA>SMH @ >NGAGB @& >:=0H EE
HNK>K<>IMBGEEAI>GL.:MBHB8:>MNKBQ@KNN@QMBGDRK>
INFI>= LMK:B@AM BGMH MABL K>:EER E:K@> I:KM H?
Interpretationandcategorization. 4> F: DXL >GHMALMGLBIGRHKF

- MBHRMABGD;BIGIBIMG 4 E:<BG:@BHNMBFNEMBMB=0:KB>MR
HX:M>@ PRBEKIZASRD>UL>GLPAWKK>ME>:LMHNIB2
?B>H2U><B.EBSIAMRHGBE® AMB ISR >M MABNG M >K I K>M
"MBBGARLBKKE>SM: IARLBNNMNLMNMO>KR; HBER>MA: M
BM <:G M A:1I1>G PBMAHNM MA> ;K:BG

Conceptualization. o NF.- IAHN&@AME><BMBHBK WVIBNMG@H L >
AHHR>CNFMAKHR@®RKR=MHE:DL>GHMARPHKHBEHK>KA:IL
MBEQIEEBBNKL>EARMAPHKEH>LG.:ML>GLX:BBABE>
?HEPIR=>;:MPA>MAKKBGA>FBIHWKKRBOBGXK EB>MMV A >
<>G MXNKAK H<>UAHN I > <G8HGE | BK -NHEB HIBIK < B K
I>HIEPBMAHNBGIAX<>LL: MBPHKGB.EMB &B MIRG > LM &M
L>>FK>:LHGMHEBL>KIM BB IMAPK>L>GELXK: B.GMB OWBAMR
=>?BG>L EB?>

OHVMAX :BEBMAB @K @QPG=HGPMGMHHPBMAW;NM: N BM

" EEHRIMHBLWBEEBGHoHEHE ABMAKMGA>K<>IMBIHG L
L>GL.MBHSKI=R G=MABM OB WM:ABNGK>>F>F ;- HINKKK:BG L
V:LPHG=>KEM E >R>nheednput to function. +HLMBFNBENGGH
K>:<MBHBGINM:GGH>>EBGMAHN @AV HMB&KG EBS>
MAPW=K>:PBMABGMMWA INMHIBB.G>GLHEHKRKB QK= NBIEE
K>ITHKM BG@A >: KBNGAGB M@ IEM-K>BIM>KAHI>0>G K E
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GHNMHP>O>BB=>MAMAX:BH>LGBEG I N.M B MPAH G
MK:WRA>R>O0OB=>BAMAXKX:BB82>IKBWHBGINMMBKE<:EE
G=K><HG?B@ANVMBS INMH<K>:MPAL>E? =><>HMBHB
>QI>KB>G<>

,NK K:BGIA>SNEBAHAN GHEE><HVBHNGHKHGIE: @ BEHLABG @
:KHN 8 & NKK : G B [drEdependentipontherestofthe bodyto movethem
into thepresencefstimulation & 2 AHKKIMASHEE><MEKO&M>KBLMB<I
A:KFHGBK-HERIABO@HN Q@AKMIQ|>KB>K ABEH K = MK
L>GLE=>0>GMNIKKERAHKMAFGA:O MK >WAX:BIKENM
:FHG @ A<A H K FHat is why we tune the physicalbto makeour bodyan
unresisting partner in our sensingof chords. &8 P>P-GMH>GkKAHK=L
MASPGG>>MHNMINKL>BGOPAIK >L > GEHKXRAHKER>G>>MH
F:D> LI><BXB<HNKHIMM NKL>B QG KBIMN : WB\RKIBE G K BHNAK
EBO>L >GEB@AM>G HNK BGM>EE><M =>EB@AM HN

1ABGXABE=KBRIGHK R>. KHE<xHG?KHEBMPB=>QI:GL>
HR:KHRB>EHMWBMAG=>EBHGIEK:. < NBMBENBAKHN @ A
BN NLIM A>BBKKM<MBHMKPB MVEA PG =B G O B MBFSHIM H
<EBBM N LI\ A S?BHKI>NI< MNBH; @l ; ; E BBHIN G 8 B<EB MRN : K>
BMR.=BBMA>RHMAHVUABB @UNB MEONER IR G MA:M
MA>NERI>KBHAKAPHF>@@WB G.:KMB<BIGHIMLGB A L >K
O:MBH&=MA>BIKRMAHN @ A MEPR.2ZNWIRE RIA >FFA > KA >R
P:GM MH @H

LHE=FfKKB:MNK>HIBP>K>B®IEG <EBGBIGBBIN:IKMER
><:NP>A:0O>»>>G<AHHEGPA:BU:EEHHAXK:IKHIKB: M>MW
"ELB<:NHNK=R: L>@NMHX:BLHFH;C><MBHER: G M>
MHHPA:M BMLDUA*KH,EBMABWM? M@SMMAHBEWN>K>
HNKH=RH>LEGHEHRC>MMNGGBERE>LMERHNB>EEE
<EBF,;,BIEA@M:G=HFHHBEHG MHNME<BLBHEB MABHG @
LM:BKMLANI I > EESMIRPNL>NMHEKHMIAG: KK HPB = @ H
MAG>@M.=HAMAHEEMLB® B E EBNGL@> G IMBAIKGH NI@2 G : E
<MMARBRI>KHWMAB: LM >BS ?BEMNK H=R>@BNEKHHGLIBK>
@ :BGILBI® >B®MARP-RH?>QI>KB>GBBEK> O>BNIKNMMBG @
HNKL>BMAK>L>GELAHKIABPA: > KMK: B @RIiGsO
4> K-MK:B®BGK>MNKNEG <HG L <EBHXIERKMK:BGAGBHG @
K>:<MAE>O0BT®BMGANG G > KKV NM BIIA>Q M PG M KP>
=HG M MABGD :;HNM BM V P> CNLM =H PA:M INML NL

GL>E:FLMK:FIMAGC:EEBMBHL>FBMEE: NBHYB @ A MA
=> %>=B=GHBRMHMA>Q>K<BEBBMHNMBFL BEBPAIX>L
>G<HMASAHKRERMAB ASA . =K>LHG:BEBEB?%>=B8MH
K>F:BEHG®@ACBLM>-HOX4>B2HMAL FXXK>:LHBR>:K
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HE=<IEBMK>MIE>PA>KWAXMBMHEG MH>PA>KBN>KB @AM
1A:M BL PAR P> G>>= MH MK:BG MA> IARLB<:E V MH
However,l donot believewe cantrain for somethingoyousby participating
in somethingdistasteful. It makedar moresensdo dowhatyou like in orderto
beableto dowhatyouwant. &K >:E BISBVB G B K <IN M K : = BIdNNMAB-H G
U+H.:BGH? . BE@VAHKMHWBIRGRBM KE B GEEKQ MAHNGMKR
NM AHKBRINEM>LG:DIL>GMHA> 5>1&K>:EBISX&M:O>
CNLK@NMA M G>>MHHLL>LKE>KMEBGH® B M AQFHNM
HNKL>BMAXKXK>L>GIELAHK=NNBMH>GEGHMNMMHF: MBPHEERP
MA:M & FNLM LN??>K ?HK AHNKL BG : @RF MH :MM:B
)>NM L@ H: <DM M A<ABEBE &1 A>B >K: B GAE HHIBNMNO \KA >
?B>E=<HF>»IGMK:.GRMA>.G=>EBBGRL HHIB?RNGGBG @
'FHG®A>EBIIBOM®BLMBE@G=BREI@ : M APACK B @ AWK L M
?PEN??BACPMEA>G<HNGMAEBGOBMBG@AHR MK>E6=
L<K:F;R3*MHNKOASRRB>E2<HN KBlBHer ? B>EB=CGhevl! : =
| : KA B<4: K B @GHAOMMKA >B>Q/NB M4 : L G WMAhéMENGR ABM BIG@
her ;E:GDHOM>RMA®@ : M, <H N KBLBher ? B>E0< K : F; EBIGRG
LAE<:FI>KHPREGNKLNMBM AS>SLMM<AZ:.G=>EBWGRP AB<A
LARIB>>KHA>SE>: PRK<AA:BL?: KKRKHFABE=®NGA>KBG @
HGG:MAE?BBE=I1KBGNBG®@HP Gl A>B >EEGN K L NHHEMA >
Ki:MA>KMK@GMNMHE> BGC@AHLMBENSI:G=HPGLBFBEBKE=
PABE> MKRBG@ MH DB<D : ;:EE BGMH : G>M
1ABK>:EEELIRG WBK: @ B GIKM® : G B BHKMRAI'H B B M A MVA >
<ABENGGBARRHNA@B>EIE@D>MMBGKIRM.FN<AQ>K<BL>
MASABBEH<dKK<MBASE H<dKK<MBE HB/G A > K 26 MER HK
' ><:NBBIHK @ : GBSHNGE =>L B @GHKA R L BM KE B BEBGA®
INKLNMHEREMAESOMBMHKR: GRABE MNKAIBK @ : GB SSMBMHKGI R L
MA> INK> IARLB<:E CHR H? KNGGBG @
&BIMA>F*?HML1IHMK:BGN K MG LG = Q | K <IAIH KR-HL N
G>>MH>E>retilar MK: B GBB@ KMRA BW H MOgoE-RBentered® H
<NLHG K:G@2<MBOBMB>EERCHRMEIHH> . <A MAHL>
B=>:L : ;BM FHK> <EHL>ER
reguar MK:BGRB@K/BF>F;>RBM@BIMAHG>Q :RHN
<:GAK:PHKNEEB&G@®E GB @HWKHK, PHINE=<HNGM>K |IKH
=N<MBOIXKGR Q>K<BH® KME>>?7?><BB.OQWH>=HGK>@ N
E:KERA:M>.GRHR:OMHNBBBGRHNKHNMB®>LM H>:
K>@NEKMRHNB EBENGHAE :NGa3HHKRM: P2>MB&@H >L
BGRHNKE>GBBMGHIMF>MABNDILALB=>>LBEBR: IM>
<HF> I KBHKEMRMH>:LBFIHKML@M M RBIGIEB =M. A >B K
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MABG@ILBKE>X4>GC>>MHOHBFAG: GBWIRKN>0>8MKHF
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Chapter 7

The Anticipator Symphony Movement #2: Understand-
ing Blue

The object is to understand the difference between learning to focus and
putting on blinders.

?BBM KMMABGSEP>HK@B2>?BG>P5HKB>G<HNGM>K>=
A>RHKDFHLMER>P*>QBYHG=-MAPHK+>PBICNLMNMA >
HGBABMGAGHMPHE . < ALOBGHFFHGA>RK>HMRPHG =>K?NE
' NNMPHG=>KBPMEKFRB??>R>KBIMoHP>0OMRAZ. <MA M HK@B:

, (>>?2?2HNG=>@KPBEGLIBKBVGBIWME&>:-A>MHNLI>MM: M
MA>SKEEGHG M K=BNO B BEGB MMBAMA® HE : < MA LMW BE€: | ¥b

?M>EBWM:LBG>P5HKPA>K>(>>?@:BG>KA:IA>KHLM
BFIHKMBEGIMB @MMMA>KGEGB@QUMEM:K=>>=L IHG=>GIMER
A>K HPG PHKDL

$>HK@B: EHHD>= PBMA : LMKB<M :G NG?HK@BOBZC
MA:M EBMM>K&ZGAMK . 2EHHHKQ . FBGBG@ MA> LA:I>L
<BSBG@ MA> M><AGBJN>L LAAAWNWHDA= LM MA> LH
P:L MA> BG?EN>G<> K>LIHGLB;E> ?HK >:<A PHKD

IB<MNK> ;R MA> L>GLB;BEBMRIBM KDLGHEEMKIE>
F>GM A:= : =:NGMBG@ <HKHEE:KR &? :EE A>K PHI
AHP MA>G LAHNE= LA> |IKH<>>=

&M P:L : FHF>GM H? @K>:M ;K:0>KRM&BL<IHHBFRBN F:
, (>>7?7?> ;>@:G MA> E:;HKBHNL M:LD H? :MM>FIMB(
?KHF A>K HPG <HGL<BHNLG>LL L>>DBG@ MH >EB
?KHF A>K PHKD >Q<4BMA>KG?EBG<ABG@ <HG<>G|
, (>>7?7?> ;>@:G MH =K:P HG A>K HPG L>GLB;BEBMR

Y Georgia OOKeeffe: ALfEHQ:G: /H;BGLHG
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HMAPHKHKH;E>SMAAMOBPKH?BMHENMBEH-OMAKMFF>K
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1A+AK:L>@ BVGH) SHWHIZ H G MPKAH-EB > A BN aen-trivial dual-
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PBMAF>MABG®& MER G=>= <A>FB<HEEIHN®A:MK>
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;> <:NIUX<E 3K < B> B G B M Bl I G\t WEEBRVIHPH> EFEB M<AA H K =
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NNRGHP>A:0OBEHHDP=R? KHM A<> G M S NMDAAPM < : G
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IAMAHNIGMAREBBM-AMAKHN@AR &M L: G>:BI=>:NM
MA>R>LLHF>MABIGHAR® VBAVE R : LEBDDAPARLB4YBRB G @
U)>MLMN¥MRANGBO>RIEHHD BMEH@ EMRAM B G BISALBNG X3 : G
?BG=RM.MN=RBi@Gi@ms HK><HG<BPBPWBHEG <HF>NBM >
DGHPE>=@BHEHMAMKBOB:EBMB=NML<KBHGH KM?
MAXH: =K ABKG &M Lreconciliation 1HNG=>KLMAGKH:=>K
MABRBX® HNEA= OMHM NalRheways B AB4dAHIBS>IK>L>GM>=
MAB=>HK><HG<BEZBGVMBBEHVGEGB&@@N E | VBNXKBEB-M A > : B K>
"ERAIX>L>GM: M&VHI::BMFHNEEEHHRAMH>AHA>HIB>K
<>BOKR=<HG<BEB=MBHKGIK>L>GMiM K <>| MIBHH®I A>K L
<HNEA.:KBMA>B>PHNE=OMBQ:FBGHIEXHG<>IMBHG
K><HG<BNBEHWBASRAHNOQANBMNA: MMAMKHN @ RML
K>E:NHEA: VH=RIBG?HKF ABEBHESBW M>KHNBfH KBMBG @ L
T "HNKI><HG<BHEBKWFBHGENK><HG<BHEB>M8MB O:2¢®! > K
P:KL HK BG :G :MM>FIM MH IK>0>GM P:KL

GRHGBMZ:MVCNMM>B G M BGNMMIS >><ACNMM>BEFL
VBLMKBOB:EBMRL<KBHWMBGIKK MB<NEKKIBFBBR-KLI|><M
BOX4A>@>INNEHMA>: MogetherP >=>7?BNeA>:RIB® AB A
I>K<>RBRO<*HG<BEB-PWBHTBNGASCHEE><NGB &> MBADGS KB
HNP:RIL>HI|BWAB:GHN K> < H G < B EZHR AVHBHS@ Bdieate M A >
I>K<>IMN:E <HGSGMBIRE> @ BNGH K > : MI5A chord that is
reconciliation
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,G<P>A:02HGLMKWMWNAMGMBMRAHKP><EHMPBKHEA>
LBFBE: KBMB2R>K>GHULAG: KBHRILK>L LHBMGPAH K=
BG:BGMBGX@<AP?HKFNPA M>0OBALBFBE:KBEBSMH
<HGLMMNEMG MKBOBBEMRML<KBEK>HG<BEBGMBK G
LM:G=B&G@EMNKMA>B??>KYSBAMK B ©B: EB ¥ B A>Q
| K>LLBHHKY<H G <BEB@QVWBWHIGFO> KR EN: BEG<M N  KBRG @
BGK><HG<BEB:NMBHGF;>KNBM KK LL<KBPRPIAM KNMABG
A:;BM:BEMAMPHE:G>HWBL2 NIMHH H I > KN GIMBAEKR : E B A =
BFIHKMH32%> ?HKIMANEMN&S G GANENNM ABNGEAOBW >
< H Nf¥enseunderstandand appreciatgéhe non-trivial duality H MA<AHK =L
MAPM<:EZEBKGMKINMHAO & =< H H | > K : MB$bGld senseunder-
standand appreciatehe trivial dualitesthat appearto separatehe various ex-
pressionsof thosesamechordsand bridge thoseseparations.& 31 ABLR : L
U<AHXE>KRYYHNE=<HF>IRPBLPKHIES=MARPHKPHNE-=
> 0 2K :>MM>K IE: <>

1AKH, EBMAPM=HGMK . BBKK:BTHHADMB GEFMAHN@ AM
4>MK:BEK:BGIIH>FHKBGSS I><B:PB-EEB @ AMB M;;EEEB MR
MH LRGMA>LBS> :GG=MN@BFSMGEBRHN :GHMA>K LMHKF

<HNIHR>.KIQHKR?HNGRL>BE&VMAFB==EH ?.:BKER
FNG=GLNDAEGMN==>GEFREBS*MNKPASLL>GIBGCM>EE><MN
E=>O>EHIF&BEMLPBM<ABRGRBESEIL HF >M ARBHGNH> O > KR
?7>R>:BIERPHKEFEHKHFK > : LHG M ARKRB GRH N K EHE?
BGRIHNK? ? B<kHMIAA: EHEK<KHMEA<:FINHK<KHMRA<HNG
MKRG=MA>SKEBENKEIM:G=BGKHIERIHNKHD<ABMANG<A
HX:K=;H;KQ3l< . MMHKGHAZEH MKKERKR HNKK>HK <HE
E>@KH?>LMABLLBL UGH ;K.:BBHKJIWHEMASHHDIG =
CHNKBGEMAHQ>A:NMA>FKHHBGMHIBGMGLE:MA>F
<INIHGMACA>BHNG>>MB>>VWAPHKDIPEM AHUL® B :BG L
MAZB > B4 WA >SKBM ABIGR>:<AG=PA>BHK>:<ARHNI>P
H??REN>@ HMBHKM>FHK>HHD<:LBERHNHNB= M ADK G
FHK> ;HHDL :KHNG= RHN V MA>R K> :?M>K :EE MA:

IA>SHA>S>KEBRF>UHBEM>GIAPEHRP>0O>KRBN M. BEGKHGM
HMAHHD<:G=XK>:EBA3AMA>K>HHDG=CHNKEBHEN:O>G M
HI>SGBR>.KLAB=>CGBG?HKFBMBBABGBHDALLG<MN:G@ >=
VBM:ICNRPM->BBFIHKMGHKRHNKP EB?G=BGM>K+>HRF L
PA>SBGHNM: BEKHEBMASHHD<BGK>I1:K: MBHHG-H O >
G>PHQII> KHGMA2EHHKHQ@HMA>BL<:KHHDMH>INM G
M BEPNMLBHNK? ?PB8MAB@QGRB ®EH>BHNKL>ESPWK
- G?>P>*KHDIGNIHGMASHHDLAB®/AG>MH??B<RHRBG
GHRHPG®IHIK><BANMA<MGMMBBRAHN@ANMBEEM H
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MHN<SMHN.MEHEHDG>PHHDINMGHM: GR@ : B:& <> IMH A >
"HHDLA>E?
IAKH<KHA?E>BRMA>>OHENWMHBASEHD<BD>KR<MA>
IKH<>AYtOMWMAKHB@GANEBORP>L>>PBL=HE> @ : MMBX
?HKF:MBHG>GMBPPB MMMABG?HKF: RBHGFBBEMHK M
M > KNEA KMB BA@& B M APHKP>>QI>KB>IGAHPIK>EB | ; EIIM>K G L
HBG?HKF:MBHFBPF-GHPE>SMEMEHRIMH>A:OPBMHAP >K
"G=BGMBGMPHKEEAFHKIN>LMBHGMM>RSIIN NGV A >
M::ESNMLBNEB CPEMPAALB @@ >BEHNKL>E>MAR>: KR.?
P>KEN<DR=BKHNKG>KIRRI>KERBLNVMBEE:M>@QHKB>L
HDGHPE>B-@MVMH>R N<<B&BM<BJVEAXN BNIB G E BWA BML
U:>LMMKLHNR:FBER="KB>GNKH<Bx<ME MNKPHKE=
1A:BPA:A><BPBL=HF<AMAHLM>ILCE><MBOG ®KBL
MBENMRXK® :=:M>0 BIGBHN<<BE&BM<BIEEHPB G @B G
<BIEMH>F:GB?>IBM>G>?B.<B=-ABL>A:0BHKEG M MAE
L>GLBG@ :G= >QIK>LLBG@ H? MAHL> GHG MKBOB:E
1AYKH;EPBMX:BOBEEAM>EBMABGK : F>P HHKRRDAH K =
MA>HBHRA PWK > EBFRGDNG HPQ: <RERA>. KMK:BCBE®
F>F;>K B&dMdévement of The Conjecturdd > L:B=

&? :GR <HG<>IMN:E I>K<>IMN:E >QIK>LLBO> FHF
<AHK= MA:M BL =>7?BG>= BG :EE BML <A:K:<M>KBL

MA> LMKBG@L V :MMKB;NM>L PAB<A P> A:0> <HF>
M:LM> M>QMNK> PHK= BF:@> LA:I> >M< V MA:
<HFFNGB<:M> HK >QI>KB>G<> MA:M FHF>GM =>[>C
<>LL MH :G= HNK :;BEBMR MH |I>K<>BO> :EE MA>
<AHKZWMeaIWBL MA> <:L> MA>G ?KHF : <AHK= MA:
LI><MBO> MA> MK:=BMBHG:E <:M>@QHKB>L H? BG?*~
MBHG:E F>MAH=L H? BGO>LMB@:MBHG L>>F : EBM
&? MA> NGBO>KL> BL ;NBEM HG FNLB< B? EHO> A
HK :G= EHG>EBG>LL : M>QMNK> AHP =H & MK:BG
U;K:0> G>P PHKE= MA:M A:L LN<A <K>:MNK>L BG E

1A:MKBGNALL <DKHN G KR BIG@? BBA> K<>IMN:E <HG<>|

MN>E MBMWRSAHKEA: BMA<SK >: MHNMABL OG>BGM>EE><MN
"EPHKE=G=MRNEERFIK>AB#>G>>MMNG=>KLIVHUEMA>
MKBOB=E6HG MKBOBBEMB:=AL<KBM&? N K M;AEKB SNOA: M
whenwe can describeD in a variety of modalitiesN both the non-trivial and

trivial dualities of a chordwe are then expressinghe chordb we clarify it for
ourselvesand makeit accessibléo others. &<:GGHNEHRK><B Bk>
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PBMABSMPE>HTM>HK M>FBMAHNWIG = E K A K:X>
MKBOB:E PBMAHNM MA> NG=>KERBG@ DGHPE>=@> }
OHAHP-HP>MK:B&X:BGHMABEPG=LMBHBE>PABM=BL
MBM<SMING=>KLM: G=BQI&®>LMBGAOHK&BZNG GRN A >
S>SLR:RMMK: BB GZHMAS> G L BG=K > : MBHAGH KB=M B F
BM:MX>: MIXKAMIGHK:BME¥YMASIHG@@HN:GMHH: NI
' LFN<BG?HKF:MBHK: G/:  HNMO>KRMABSKWNG=MBHG
PBL=HBADGHPE>G@VW"APHNG=MBHEHP E>BRBRG?HKF:MBHG
= MMAZ<MIAF+FHKRHHKN: ® GHPHNM >KR MABSSNDOMMH-K
tialy MA> FHK> ;HHDL RHN <:G LMN?? NI MA>K> HG R
EBG>OMKEHKBEMHM: KKMXxX>GMK:IIBDMNGBAE O>EHIBG @
FBGBMBG<HNKABE-MBG=NNEA>BKKBHRKBBRMR<>K>ER
EB>BGEABE=KxGKBRNRHNKHKAHBR®HMNKKA:OBM:KM>=
MEBLIEMR M KKBNEBEMGGMBIM-L>HKHE>L<HGNEA>L >
=:RVU&HG<MKBMHBHEHHKB @& NB®MBBMHA:G @ A HEHBC >
><:NLHF>MAMABEEQ@L MBRKHEHEGEEM: R; >M ALK HBIME: R; >
MASEKKB>BHLR;>RHNNMHF>M ABEDEBE BVBAG@ K NKNK BHL
BMR :G= BM A:L MH ;> <A:G@>=
IAMKBKD MBGE®>=HEGE=XK>DB G <RKG®BERIBM:F®B B
>SK<BABG=BSFA - MAERHOG=NLBE&MWHMB F N AMB-K B K >
ME>K&EM:G>=B??>RHEM>KRBEHK>BM:LK>:=B@&@
EHOMH>:=L: <ABEGFR;KHMAGH BLMBXHHNK :K>GML
UINGBLAASEGMWLHRMWM:DDP:RHNKHHDEHO>SERK >
HNKK>?>K>GH#MGRMABGBNEHY MAS<DHX>K>HQ>RBG
LMKN<WMBIKRGE>ILMBOPABIUSHN R:EK>:AROPHG W
PHNE= Hnything
&EGMAG=MAOK:Z2P>GMIENGBBKRAAHHENMAK>EH<DL
?KHAHF>1A:M>:G& HN B=MA>SKG HNM-BGNH/GR:BD >
LHEA:=MAENQNKRHFBABF2HENG<IAAXKX>EN>LMBHG
PA-NMMKH>:=MNENG<MMA:@@EZP:L?BKFERGOBGIAXM HNE =
GHMP:EENBEXIPLLK>:=BA&AIKH . E-PBME AHO>EMENG<A
P:.L&PHNEE>EMWH BB AS>QM>FEHMHIMK : HIMBFX = >E: M >
@Q>MMBOE@H<AHHEK>:HHOQ>R>GMHBHNB<DER>0>&
PHNE=IKG>M >:<>K > HQThe World BookEncyclopedia; ><:FMA >
LHENMBRA G- ERMA>RKHEK=0O: WAKHE&8MANWSHHEH@B<:E
MAHNL:G=MAHNLHMHGxHHEBMMEHKXKBENHNE=PA:RHN
EBDEBBRPIA-RHNB=G GBRHI® HMK>B MHGE > MRIBPK: =
FHKMHAHHLUICHFP>LHF>L : K>LMBWABAHE>LINBGMKD
FRDGHPESH®BX<XDERF>P>EEG<R<EH|K#HB=NMs HOI>KR
=>>| BG<HFIE>M> ;:NM LMBEE <NKBHNL

75



PHKHX:NMBEBHGMABEBDA>. G<BGEQ>K<&BL> MA>
>G<R<EHIl><B\NI&ked =HBBE MR LLHF>MABB@HKNG
"O>6R;B; EBH I-ABKRrANMBEHNAHHILEHE BHBPR? HH M LBUG> | L
MARE@ : WHP ABE>HK><HFF>MaARWH NN @ @<L MBNEABG
<R<EHI2HBMAPA>S>NGEG BMHABE=EKM™MA>>SBKERHE>L<>GM
R>KELNKIKBMA>R<>INE=G>02HKHKEBEMHBGL@®P BEEK
M:BGER @MAC>KIRHG @ > ;EBDOBPHPK AHNEG<HNKG® >
= HIMA>S>KK-HMARPIKRIMAHLNMSKM >EBIHGK D& @ >G @ > K
ANGRF®MABEB KHHRGEPB>BHNA:EERH®HM BEMHBL<HO>K
MAG.F>HMARBGGHKIAZBKEKB MN<BDR; RAHKCH <D:XR
HPG>NKA: RBID>KFRN<ABWA>BIRIHF: GE><MBHG @ KHKL
MABGO>GINMHKD/AH :=B<sK>:FKX HHB=>:RM>EKIABE=K>G
'NBE= MA> A::BM H? ?BEEBG@ NI MA> :HHD<:L>

#HKHF=ABE MAKGI NWRBE BBAGHAH D<FLRGHEBVMHHIMN =R
BGHH <AHHE>SL> KMEERRHG <DG>PEBMaAVBEAREH : L?:L<BG
M>R;:LD>M; 0REEHOMHE . R:LD>MLEEHOMA: M<AL
D>M;:EE EHO>GRMABK@G >PBMALD>M:; OEAEP: LEN<DR
SGHN@H: O K>GMAK > EBMA=MEHPBSROH<NEBEEKBHS
CNLBMRBGI@>>MVIEHEF>MABGAB 1A P LK>E:MBIOBEGM>=
VPHNEHGLMBMKB2RMABE Q@ MKBNOBEEMR AMKBOB:E
BMR( F:R;>MA=B=GQNWBMQ:<MNMEAFMR NMAXR.EBS>=
MAMA>=BK @ AVHPNEBMASKHFE>:LD>M|EERHKK AxHNE=
NL>:LD>M:IIEEE=HHKPBRGMH AHB>HKBE?’E >: KGBIRA@R
?HLM>K>= MA> E:MM>K

ONKBAPE:R>=LD>M EEAP - M<AZED>M ;WP B MA\A K
[:K>SGME<HNK: QARPGMF>LMN=HM® :F>1 A>@ H\M K
K>:=BGKINMLD>M;:FMIEBKRM>GAP:LRHNG@A K>:MA>
KiMACBFIBE>PLI:IsKL<KBIMBHGHMAA: =P:M<AEBEBK
HA3 OAK>:=ABE=KG&HNGXIIDNEVMVHKMHO>EEBH@K:IA
B>1%>RHEPGA<HNKAOKIHHFIBEEBBGERLM: MBHGVB<EL
"GaAE:R>KA>K<AHHKHHEHC>=2MIFMABGEB®RBEELD>MNEE
PBMBK B :KBHKNYELLNWKS>L E:L>KLIN: BGE<KHIMA>
:LD>M 2 cH¥ A: F >A > B @ ANVA<H N KIM : M= HR H N1 A BISEDE E
A lI>G4A-MEBA:II>G1A>K=L: IS KBHMBPA>S>GABBKE
DG>PHK>>HNMLD>MMEEGR; HE&BG>MAA: =MAGNF;>KL
HGAHPF:GRIHBGMtKR :OHKEBMF*O>K: @B AP B G VHW
U:>RHBAK< WAXKXK> MANMH:BH@ K:?PEBRYIGI=<H:<A>L
OA>OHGBEA=BG>K>KH>EFNG: ;. BPRANG<NPBNMABAGH K
F:EKNEBRBNF:G>CA:OBHPKM>AIRHPPA: M:GA:II>OBI1H
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RHNG@G G=PHF>GAHP>KPBMPHG>R:F>G=IK:BUWHH
>:KER
LLAXK>SHPE=bK>><:FBGM>KBIGMHKMGEC NIKB-AHP
EHGGMHHD:. R>MK><HOKIKEG CNKBBER GLAGY ?K KP > > [BLG
LM>H? P>>DR:L: OBM:MIHB®BI AN <<HI2LM>:NF>LI>
<B:BBERRABGCNKRE: BXMA>: LHGA: BGM>K>MM; KH:=>K
BGM>BEK@NAPN G <M B:HGIB L@ E BINGAARN F: GH=R4AB<AE
E>MEH>@ KoGEL < K>SBEGARLBMABK: MR KK>GIMPI: LN A >
MKBOB:EBIMRIF>HBGM>KBGM= M L&ther: | E: R »K:
<H:<oA: LM:MBLdWMBE B NX GorE B/ LKM B G XK. MM A=PR K> E >
MH>GMAGHG MIKBNOBBEMAI>K<>IMN:E <HSGEMBNNNRE
<AHK=MAwWEE ;:LD>M?HEA>SBK@AMKLBM :G: EEBRG
?BEEBG@ MA>BK ==N@AM>K L BGM>EE><MN:E ;HHDL
&BLELE>O0OMKE: MHIG:=NB/WMP> @ BG><KEBW>GBGM>EE><
MNIBHG@NMRBI=EB??>K:2GG:=NEHWEKB OWEQFH><HF >
IK>MIMMRN ?P BMWAB @@have MEHEH "O>BP>P>K2HKMNG:M>
SGCHNMsMHHIEB?EH; <:K>MWK PWK > EEEFRVPA>KSH? M > G
SGHN@A OBHHWL [ ><NM™MAGHM M : DMA>= aH?M AMAKBEE
MAHN@AM>NE RHEBGBEHF > M ABBGEMED K M ABB/GA®: IR
U'HLHF>MABKSNEH O HKEBOBG®#HIB Gk GRHN EEO >K
PHKD : =:R BG RHNK EB?> W
SEHOMA:M: @HHEOMA> R>:K HE=HEB?NM A:MMH>
CN=@QRBM&FHOBGWHMRFB= ?B?MNBRHINHOMAKHKE B2
M:LDEAK>LIHGLB |IBEBFMEHENIHVARKEBDKG:<HSLLABI
5HN IGHKI>: EIENRKAH PM A SA@RHWA > KNMTAS>SMASRY LMN<D
?:LMG<HFIKHFBLAB®ER&HWYL=HP &B G M >E E \<WA=K EBRG
HNKK:BOGHPA>B8>@AHF>M5B @AM>GHB GO >N K MBAG K
MBGM>EH>KIBNDENMR: M<IAB P>K>:MAG>PLI:I¥YR>KHEE
KHNG= BG MA> L:F> HE= BGM>EE><MN:E KNML
IASMKBKHE» <HFB:GI®@LM :=HE BI&M SB/HA NG 8 I’ B G
<HNGG>BG?HKF:MBKGHNMNMEMAHVMABGE® A B RAH NK >
B@GHK:GM

7U*:N=> MABL @NR CNLM 4HB>=LM3B BB 6 O G/ >
K><>BIM ?KHF MA® HRDLMMRABL IB><> H? MK:LA B
KB@QAMA4ASIK> =H>L A> @>M H?? <:EEBG@ ABL K>:
& EE LAHP ABF PAB<A LB=> H? ABL ;K>:= BL ;NMM:

SDGHEeNAMMRHR>>& :L: L>CBHKB @AAHHBHEXE:PLL
"GAHGHAKNF:GBMBPBG*K 3:G<P:LHNK>:<A>K:GH?
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"HMBGM>EEGSG<MMKKNEHKB BEKL>>FI1-HF>AHRMNM?IE:<BG
HNKHEBB= P>LMBKIAAHHAEDBE@WMBLE: PLLEBDRBG =
BG@E:HENIMKHIRPEHPBKRBLAERPB==H2 <HKG?BMEE
>GMK:GIBVMBMA>F-MBEBLHKB>% MrBG& OP:BMNG MBE
MAB>><HBHEIABKE= E>>MBAEEG ? HKIM A HVG Bl ‘M A<H N KH; >
C><MBA>MM>FINVMBE>@ LBEEBGK RLF:BE@ GHK:IGA<RB=G M
<:BEMEA>FHNKHL X ><MBODHIA VB AXRN L MBM A B G @DR&P?>
<<HFIEBARAM ABGI @BE: BINMBEESH=PBEEB®E@LLRKN K
" "RLF:B@QGHK:GY3*H¥FFR M>:<A<EKEEFP=B@GHK:KBMR
IH>LAKK> EBABWM GAHGHKLLA> KEK> ER:KMA>K>
=H>L A> @X>MV8??

EMHHBHKK 3:G<><HNIHZ=RMHQIE: BB AI>K>GINL
IKBOBKA@WPA:=GH#M EEMA >BXB E =LKM &I BI-A> KB | KH
PHNGB??>K>GIFP>LBNIBB==B@ GHKOCMBNMIBEEP:RL;: =
PHK+HEH: = PBMACHK: MB:@GB GI@ NA>BKE N GWMP : RMH
LH? MBME>:GBGHE> BIM>: KNNMLBBINLN:BNHREYLMNIBEW
S>SMMPAKBE@ GHKOIKNIRB=LMHHP B MM,PA MB KALAVHP=>M:ED > =
CCHNMBMAG=HO>F>BRMA>HGC><MW4ASK>ARLB<::EER
MHM=EBHMB&GHWFBOO>B MB+MA IMR LB <:IKBEM RM > K MBAG > L
?BHEMEG HMPAFNID NIHNKAHKE> <:GGHAM G @ AGH MP=L
P>KPEHKBBMMAPBEEP:RIHNGBGSGO>KRBEB NKH=R GO N
IBA:IMHHPBMIANEKG G BVG>M > E E >BEVBQAR>P > K>HKIGM N | B =
LH>BMI> =B=GCMHHME> HKGMNIBl}> <HNE =<\ WMHH.N K
@>GHHHE> <:GAHP>0O0=K<BBA:-MMEHEHPBMWABGM>EE><MN:
:BEBMR P> A:0O> BGA>KBM>=

OHFH?BGLMMG<IASKK>GWERARNB@AMR Q<>IMBHG . EEI
BG: MM \NAMBBE>MAGL PHK= W=F:R;>EBMHNBEBXPML:
'BMEHRKEH==B®OI®LP>E>:KGBGBLEHFEH==PGREBMME >
E;>KMNKABAHR: R: <KHMANG B O >% b<>A H GHNWH>ignor-
ant E@GHKMIxNG:P:KB?: <MLIGHN :BEGISH?PA:BL
DGHPG c®Bite:4> <AHHL> MH B@QGHK:GM :R <AHHLBG @

F.CHKKMMNGBIGIE&ENBGM>EBHMANM GLBG®QIK>L
LBH&E AHKBENM RABE® A®@ : IBG NBGHP E S\AaH G ? KHHNEBND
GHK:G4&>A:O>L:=NEME>: LM NMH>?BNGAK > :HH HNKQ
IS KMBG=HNK: K>>PKBBEGELBAMM<HGM BRI >M BXXK?HK F:
MBBGIAHIK>:LNMALI><B:EBSHMRKIB<B>WRN:EHRB
LIBK>L :@:BGLM : ;KH:= ><E><MB< >G<R<EHI>=B< L

EA: 0> ?KB>Fer4BL PHG=>KENBHEHE<HNGMHKKEMB K
FH=>KG&GB>GMBERMRHNG@®@NOAMEKARI><B:EBEEBHMM
DGHHFIHK>>HNMMAEG=EE>KI@dBEMAHNIBAMB: EBG @
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THMMABEK>GHWVG:LMAF:MBBEGE=: <HEEPKH?X>LPAK
M>:<APHNBIG?HKF NMBHAGHEHF@ RARLB<BEGEB@QAMR: K>
PBHEN KWAG>MKHPEAKHNOMWK ;:L>EG=>G<HNGMPBIG>P
'LMABLLNMK>:M MK G/ E E B HWML> G MBHDGK BAE R
PBRAEO>EK>:=IRRL>LIBM;=<HGLB=BR&FR=N@AMPK>LM
F>GMNMABGM>EEE>GECMKNEREL HHF;BGPBEMAE >0 E
<:KBEBABWL Q<>IMB&,BEE O2KK ®AGB @AM 8 GINKEB O
BGKGHHNGNPBEHELMB=GBIGHAMHNE=ENILM:BXd>KLHG
"EER <A><D HG "FBER L ;K> MABG@ U'NLM MH F:D>
%>KBL F:GPAHLXKXH?>LLEBHGIEM>SBIBXGM>EE>GWN:EER
>MAB<BFER<<:MES=HRAHP>>=BGI@M BIGNBIEMB L
E:K@<*K>PFHLP:L: <HFIES AN RLMMWMWMWRHM::ERRGHFIK>A>G
LBH&P:L=>EBQ@MMLIL=BABRFEF><:NBVNEEHPE=MK>I:BG
LHFLF:EE>:LNKMABGGNF>KDBEG=G>AbALLLAHPKH
"FBERNMIABPRLMHKNMRAG3IBGIN:EMLK>>FIA:LBHK>MA>
>SQMMHIAB<MABPH=>KRHKE5( MABPHLM FH=PKIGEEK
F:R:>MAIHLM FH=GKIG =B@B M:K> PHNKEMH=-RHKE=8
?K:@F>BGMHPE>Gx>QI>KB>&EM>>FI1L MAHNRCANLM
<AHHU>KLHOGHPE>=zZIOoMABRBMACGCHK.HIK>>V;>>BMA>K
LI><B:EBLM HK : =BE>MM:GM>
AHKMA>HKHNHBH=RGHMA OGO >GHM MA<:L>1A:MKH:=
O>KLMNAA>BLG O>BABELLNAHKMA>HKEBR NYLLP>A:0>
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Chapter 8

The Anticipatory Symphony: Movement #3 Modulat-
ing Passion
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?BKAHKMA>HKREBAPAIMLLBNG=x<KHGVBEKMAGHG MKBOB:E
=N:EBHMRASAHKEANF:GFHMBWAGGAMW =NE:MEEBHEEHPL
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"FHMBHB?”EG=P.L:F:S>MBE>.KMAWHGPMAHE>@:SBG>L
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OQHMMAKHNGW- ; HKKHNOIANWA>GR?>>EBPGEMAK>:M
>SGBEBEAO>KPABEFNMHHDBW @&@: MO BMA KH N @BES> G2
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= B ? ? BiveNdnhRbntrol how we feelaboutthings. *H=NE ;> G M H=
CNIMMHEM MKHA:G® AA:K:<M>KRBRIHWB ¥MLA B B X > >niddu-
lated |:LLBHB@>L>>DH=CNLBEMM=xK: G @ LB M@ LB K >R
FNLMEBPOA:ObHF=>@ KE2>HG MVHKOHBNNK>>EB& @HB >0 >
P>>HA:OMA>BEBNMRN GINKFHMBMIEIMM>KLG=<HGLMKN<M
<AHK=G=%;>EBPOx:GENM:D>HFEI><BPPBx=xMHGA: GMA>
IKH<>LL

INGBKGNKFHMBA.GHMAUM: DISKME=UINM<DMH@ >MA>KW
IA:L>1AM:D3:KMA:LXAHNESBILHFBFF>=BKM2E:@L
AA>EP:L R> KHEHHLL>LLB G@&G>KP:LFRA>:KMHIG=>LM
=>LBKABEB I MMNMAHE=>K-LEB @RABERBAH BO:xKHUA >
LMKA>M GXPHNBEP=M<AMBPBMAG OBHRELA>> HNHE:I
U@>GNBGNE . MHPRAB=SIWMA# . GG>KPHNE®I>:KB@ABL
A:G=%>PHNHE=:PKHFPABMANLA>X:NHEBMBIHK <& =
U?2:LMWMAKIBA>R . G2HEENPW :F ::F ::F VPHNBx<AH
MAKHN @ASNB@ A HKIABHGCGNMAKHNGDOAMBHEE | L
UPBBA&<K>1iB>BE=&W:LEBEB OBX®MUMASGMK2KMF<HG
MBGNHINF>K<ERE: K>GRAWKGHBG<EBRGBIIA: OB EARNG L
BAMAAHNDO>SBA>G 1A#:GG>K$>GNBIBFNE: MHP-AB=>
YYHELMGKXG"+1&/"KHHR <:IL<HNEEE>FBG2HKGER

WMBEEAESK>>MMABB@BRMN:GGHMI:BRLA>==BG @

" GRBOGBWBOWML>PABGBEKXK®B.G@ @BGHXKHFBLBG @
MR>>MA>H @G =< KKRNMAMK:RAMAG> QM KR>.KL ?>P
FHGMAL E:M>K & P:L MA> IKHN= HPG>K H? FR HPG #

&M LFRNEMBENMBRBHKP>>D G=MABMMHIIYN2:GGBG@ W
# GGBG@HMAHREBNG?HKMNGHM@EKR: O>>B:BLBEG&IA>
IHLM #:GGPHKKEBIMAXKXH<>RIPABXRMHNBRHNKI@NG
PBMAHMNM BIA@E@K B @5@ MNK? : M FF>BRGUEB @ A M>IGBW @
FHO>F>NEAMBBWHWHD@ K=MEBBSA:G<E:IIBG@EKMKHG
MB@ANGH6>GFH=B?#.GGC>K.GGHMBBMMBEEG>K +HM
B&EFR R>KEEBG-5HM:=MHNEMAMKB @@&@BK><A:| &
PHNEBG>= M5B @B G MBRGMR > =G >0 G<: | @ NIGH
'E:G= L FR #:GG>K MA:M PHNE= GHM ?:G

OH & MHHD &M G>IOMK PHKD>= :@:BG

1AHBBGRA>8>LM: MM B-GN&KFHMBH:EGEIMA>KEEP :RL
<A:GNAPRIGAOMH.<IMH@ >NABKES Q. <MRR F>>:R OHL

P> >0BKG:<MBN¥MBRGH@G BE@NMA:L>HGNMLRHNK-HMBHG:E
#.GG>K<AHHUKBF>MABGE&@G=: MEAASFHMBHMGNBO:BSGM
H? RHNK LBLM>K L :K:B>L
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,( MAM.:DBG®MA.LH?2?FHMBNG E&EBGIPHHP BM.A|:K: M
BGEFHMPKEMAE  CSHMMHNK-FHMBHAASKK>SEP:RMAHL >
MPHHFIHG>NGHA>KRHMB B QL EK B MASKM ASF HM BWHAG
?>>EBBEROAS ME:=G>LE@PKA: M>O>B=MA>BIM A>GMBMR
I>KLHE:<>0>GdM B OYBRNMMBHN IMA>NFHMBKEFH N >P:GM
MHB<DG>FHMBHG EBKBNMRKMA>H:KM+tHP=HRHN>>
PAR & :=OBL>= RHN GHM MH NL> RHNK #:GG>K

ESLN@O @ ELRBEBRMAHF>MABSPF>FBFIHKM:SMK>:EER
BLG. MI=EK>:AR<R<EXMNKBREAB VMA>FHMBBGM> @LE MIR
G=P:G>0OHF>MABEDI#H KVIMABG>RHR: M<&GHMABRG>L
RHNKMB<BIGMH KEBRB M E E>WHM | KEHE? > L L B B @ :NEK >M
BG@MA=>» G=4+ IKH?>LLBHG:EEBIHKNMBIMA:M
7*  N=2%>CNLMMAN:;:B>K>GCKM: EEEFR H K M &aMVA >IKH-F >
P:RP><:Co>ABRPBK>=+H8P:BM>:EMRBGHBNBNMHKFH
F>GMA>®RHR:  M<MA@ . F-RHNKBGOHBEM><BMEG=LMA>
?BAE<HMMEAB <D RRHNBMAOKBMNE>HWKHFIE:B&: G
GHMEBBM® : BGA: B =BG UEKRI<KH : <RA: G: @ HKP G >HKK
K>?>KH>8MO>KBF>  NVW AGHHRRK HK KHPB<D ERIILUK >: E
EB?PMO>HGY HK ME>:IBMMAHN ERA8 LM A MWK : G L BHGNHPG
ULIHKML >E+H=-MBHGMD>MA>SFO HHKAHBHKHKNKFHMBHG
MNGBG@ >Q>K<BL>

1IAA2BHIMVMMBIMHAHHUSIHKMIAMEKMRMH K > : BEEEBRB¥: G>:
M>BRHR:GMHEH>EBMM>EIHKHMMB M:G>:GBG=BOB2N:E
RHR:GMEB>PBMAIHKWABULKBF:KBIEBRG=BOBHGNE OHK
EBI@HBM>GCCEBI@ NR>MBHEHAP BFFB A ®@&@B4A HB=<>>? B GISAL>
@>G>K>ER HNK @ HBNGEROD : FBGBEBIM A>G MBI M RMH N IM-A >
>FHMBHG BG RHN

IAG>QMBIMBG<KRHMKG=>KLM:B2Z2BG@ K><B:MBHG
H?MAsport SHNHMABIBLHE : MBHWAM>: HKB G =B O B/EA ME
HKB @ B GINElE:FRRM NEM ASIHKMABRIGHMHNMAN; LHKB@ >K
AHH=HKB<A>EESVMABL HNNL>,;, . BBH@HHBE®B @ NEK>M
BG@ABLKMMAXH<BIENEBRHG?KHEVMBHB @ GHK:G<>
B ®™ AB-G M > E BWK:\NBIGTHHGNE: GMHE> : KIGFN<A; HNMAISI HKIM
IHLLB:E#NP:GMHB>: WMAKNEAB L M: i 6KERH KM ALl HKWVH P
—=HGAAMHK:SRABIGHMF:CHK>L>: KKAC><RKR; > HG®HH=
"HHBIGMABPIHKM= <HNIBAS:LL>MAKHN@®A>PLLM?28K
LHFBGM>K:@BSBEGAHNEEHMAGH 1AB=>BIMH><HF>
knowledgeable,HNM MA> LIHKM MdémdtiokalD>L RHN

 G<RHNKDGHPE>=@>HNMACIHIRMWHR:GMHI IERMA>
DGHPE>M@BHNK.L>KO:MBVMHEIHKWLMBEEHO2KHMA >
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M>HBG=BOBFAN-NE>RHNMASIHBNWMLOERHES>>MABG =
: P:RMR:M<RAHNKHKNMMARNMKOHKEBM>NKF>:BGIA:M
LIHKMM<A?>RD:F>>CMP>HMAMK: FR:M<A>>BI®@ AB<A
R HNPKO H KBEGVHAH F | > M B; Gl @nOpickanewfavorite 1 A : Blieally
A:K=GF>KB>M: Navaddlly P.GMA: O@ HH&ENRG =, : =
@NRL LHF>HG> MH KHHM ?HK :G= LHF>HG> MH HIIH
K>F>F;>K:KBa&aMHHKHID <ABRBA:OSGHB=>AHMHE&P:L

' NMP:LBOMA><DL>.M5=BM.LK:BGBG®#tMAKB=LEHG @
SGHNKAM KSNPBK&E&R:L.EM>KG=MSBRE@LM: KBIG®A >
PBG=HWAKL.B&>@ :B8 HMBR A>K H H.K : BH=G/ APB G = HBiM
L>F® K: OB E EBGQ@FHP & ARPBG=HRABEARPBGE>P
MA>SE<IMHP:KIAKL> KMAS> KIA>RI>. K>SMH>LMKN@WHEB G @
K>:<MACHMMHMARPBG=H&M:L&=><B=0K:<XX<AHLZ2:
OHKBKIEIGNK@QBM@PBMBE=xANMKUSHKHBHSHN: G
;> NM>F Wo=L.:GHMAXKIMAK>: MM@>X>=> KM D2 OHKBM >
PAB®MA=II>K><HF?HKNMAERU$>NM<IRHNHH@ >K:O>
FR=KHIEHGAWKHMHFMKABGHHNA:OMHy notto BGMABL
>Q>K<BL>

4A>RHNKP: M<ABIGEO >BIH AB RMHNKOH KBt +: KM B
<BI:MBIGKRHLLNAFPAMMBMREN=KGNG ;B:l<HFF>GM: M
HK MM>RNMIERHNIGCPERI:G=>QI>KMB4 <D @ KHNG =
M AL>I H Wdih unbiasedappreciationH M ALl H K Ml G L < B HNHL<ENRG <
DGHPE>=@BUOU®B®:N=BGE®&A?? HBENM<<HFIEBLAEABGID
BM: MKBIH@:EEBG&RMEB»?2=<HFI|>MBM® HEEB ®R B {\MPA >
I>K?HKF: 6% ><AMAEBM ¥ . LMxKk :LL=>FHGLMKHMWBAG
LIHKMKNMHKAKRMABQ>K<BEMBFV¥ILAB? WBGK®@ K> K
A l2KHWAPHF>GMIM AR>G @Q>KLBNMASIHKMABMHA>EIL
RHRBOWAG . MNRAE<EBGUMBHIG? . OHKBM?H<NLBIGC @
FN<A L IHLLB;E> HG MA> LIHKM L :G :KM HK <K:?M
4A-MP>KMKRBIGEA>KBELM:; EBLAK><B : MBW>@?HHKR
MACIHKERHB GBMBAHER: KMB<NEEK >@D>M MEEN
E>:KGFN<ALRHN:G;HNMLD>M;BEB @4HKH=P:LRHNK
<AHBE> KGIN®HER<A>EED: M BRGHE& >SMAB=>1A>BE>:KG
MHITK><BMABMAKKBG=KHMEHNMLBHNK OHKB M XMH
O.ENEPAH=>FHGLMKEM&H? G=LDBE® ALIHKRMH M : O >
<AHL>G

+HPRHK>MWKRH NPKOHKBMA<MA>IE:R$SH; . <OIMRHNK
NG:;:LAEM . M3U?:G =HBWK;B@>=@ HI<A>>HSGRHNK
A>:=-:BGRMHNKEBE?>KHENHKNNNFI>KMB <B&KHNK K
MA:MOH<IMMMBB8WKOHKBMIAAKE: R BKBMAXO:E??B<>
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NMHG MNKIKBBM>>EHEBMBE2>KEGNMLAH<BRHN
LN==>GEHBRGRHNKL=FBKBKEB & DBEEX=>Q|>K MBARH N K
K<A>G>FR :IIK><B:MBG@ MA> @K:<> H? MA> HMA>K
1IABBIGHIMFN<A<:LH?2;L>GE>D>MALE>: KWK HPPH G =3 K
BBL<:LH?2:L>GE>D>MALA>KMKHB> A:OxK>:ME=K@ >K
FHKBEG?HKIFI>sBGBINKFHMBHBKEHMAXKH:=2KM>@WH KR
LIHBMMMABGLM:GEG>HNK:OHKBMM:BEBRFLE:<BGIA: M
LI:<>NM>F>F: M8 GG>KVPA>BHN:D>HF>MABG @B M
=H>LGEM.:R@H:<DVH@ >MAPRBMM:KMN¥ . M:RP>EB
MARMHNKOHKBMNBNABHK >RHKFEEK<B® AAB >K: KK?PAR
RHNR?><MBKB8L: :ER NN A>SKE<A: G §¥A BMM A<H N KH.>
>QIEHHKWWBABR@E:MBHGEMRBPEGGFHMBEEGVMA>GMBIM RNV BK L
MA>NFHMBI R NMABBGBBREBR:G@G=MA:MM>EKB MAPAHE >
B=>: H? FH=NE:M>= |:LLBHG FH=NE:MBHG Y MH :=CN
O:RP><AHENLBGLMEB2AHKMG =L - RAHNEHMYHNBEKF
LMKHGE>NIMBHQ:FBG>S8>FBQAMP.G=>KBGIBHP
BGMKB@NBGO@AFMLB@QEGRPPHG >M N KNG BHINGB MHAN K
G>PGE:K@:%S AP>KMR=BL<HMAAMMN NLMA: KA BMK @ > K
LI:<PBMA:><<:KMBEBMAM>0RK>EEM®: :LLB=RBMA
BEBHRIEB=GR>GCGWHK&GMA:M:=MABG®BBICNL¥MB??>K
>GM MABG @
&?>YE:G=X>EBB®tI I KHIKBNVMet: LHIIHL>MHNKk BAMABL
[ KMB<NE K BMNGAPHKD &?>>MAMAGHG M K=B\OBBAARM
SLM>SL<KBIARAHKFABAL>FHMBMHGE>IMEBHPB MAHHGE =

= MABM:IMBEHPBMA:DG=LMKHG@CHRK=LHKKHE=
EHO> :G= >FIMR

A>SNL®HHE= :=:LMA>HFBG<GINE MBEMANB>:LDPHEDL
U%BHAKKRHN WNAKW: BEHRG 1> KBRHH=FKHF>M3MHNXKFH
MBHGEBF  MI$PHHKW-EERFHKMEHPBMAAIRENK HG®HO
BG@®@ :=\BEFHK>HNMBG® I MR>:DG=LHKKH P%NNEMA >
GHKFE HEHKHLBIVBEHOBKHGLIB<NIBWJL>G<PA:HRL
><:NE2>NEAAMM=>>LIBBWBIG?E:FF:MNHHPKBB K>:EBMRKBOB: E
=N:EBNBRA>L <KB ;>Il><BHBIGUIMBAMR SMEA VA : W ><:EA M>
SBMA2EHMAKXKKRHNKIBHERPK><<NK=Mb<KBLEHFx=HF
'BG:MBRS:DLHKKHPGREIMRA>BIAHI>>SEBGIGH<B: M>=
PBMBMRHNKHKEHMASK<AB@GBEBOH@EWG M>GEBMR
<HFBEN??B<BtXGBHGIMFR M: MG M3+B L <HK=GHIR KN R+
FBLE:;BA:M>B@@:P-KKMAGHG MIKBNOBEMN R DBE@&P
MAB: > BEA-MPWKIHP>KEMBIHG?KBINGNIN:GGHMN: @ >
A MK>R=>LMK HREBVGRGHW K IHXHE A M A >NKNF : Q B F B SEBBHGOo>»
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CHEEAMK>OWAMKNP I HLBIMPE:DLHKKHPG@XEIMR
=H><:NLMAMABR>@: BEAEE MMB :GBRASESRE:K>P: KMAPM
K><MN:EEEBRBMAAHF ;. BGGMBMB LHKKHP?NES >FIMR
<:G G>0>K NGF:LD :G= HO>KMAKHP MA:M PAB<A P> ,
&EBk>KM:BGEPRKMBP>BEMAXK>HEHOG=LMK>G@EMA
CHRNMEHNI=KBPN,:LBHBGIMBARH K H=P >: DG L HK KIR=
SFIMRAXGHMBHGEH=NE:M2EBKWBANLHF=>@ KbZEHG
MKHEB MAMBP>LI>GMA>KR=>0>EHNMAG®E BNHRE Bl M >
emotion ? K HW AdbjectH 2 FH M BPHG : G Q > K €BILK>H G MKOHRKA >
BEBIVHRMAMMBG=N<I><B2BHMBB®&IL G=LBFNEM:G>HNLE
<ABSHFMHKI>KLHGBE <KBWBAAB L MKB HNMMMNBHPGZ FHMBH G
'E >G>HeM:D> <HGMKHE HO>K MA> MA>KFHLM:M H?
EBBRHNXHRHNKLRHNKAHHRBRHNKKMGESIKHINHXHO
>KMABWH<NLBENGS >EBERLDG>LHK K:HERP>FIMB GW¥A
?B WLABNGEOHB K > EBI3MASFHMBK&GDL | : K. MSHBHA>GMBMB>L
MARWN: OBEBG DMNA>B HVU AZB K.IMMBIIG HWIH E B F B B BMD> G
<HG?KM/ANMBMBXBKIMPMEIMHWF:QBFBBSHRQGS=CHRG =
LMK>GG@ARMWMAEB 2BL<H®AKMI > < B:2BKkB O B-MEB3>GE MEEH O >
G=CHR=LMK>@B@&RWABB’G=P:EEHBRMA>FHKPABEHEE
KHNGBGA:IIBG>LL F-DBBE@EMA>:F>MBHFBGBFRBRENK
I:KMB<BIPBBWSHR G =BOB=\=EMBOBMBEMEK RHNA >E
BGBP>:DG>UMHKKHP>FIMBG &L HIM R B GNaBR\MH NCKHH K
E>-(RPHNKHOSKL¥MK>: MEBEB VH\BEM : GIWP >RE NG=MAHL>
MABGAMNB Q@ RMNE @ : MBOEBEBGADIIRHN: OK>MN KM =
cLI:<PA>S>KEHOG=CHRK=LMK>GBMRAGtHdPrRHN: G :D>
=><BLBHORAB<HHAMAZ2H<NLBGNBGB>MH>:=CNLMK=
SEBFBG:M>=
AA>@P: LBGEGRFB= M>GELEMVK @ K M2 > O >KNF F > KLL
<:FISKG=<HNGL>N-REH<SE <:Fl :Fl "O>K@PR>bG
LBMN:MBENGEH=>LBSE=DBEMA>F>G:F> ME>: MMBE:D >
L>>FH=>NN NRBEN KBWHEPBE<KHBM A>M APH => I<KME F
E.:-DMHHHO=B??>KAGM<M>KBHWYEB<AL KMB<NEKH ;:ER
PBEGHIWKIKBHNM B> KWMA A :=: K MAXKIBBF=> @BG:MBHG
<ABER=LMBEE =H
GRAHPA>GPBFFBG®HLD>O>K@HK>>&BEH® BBMA
FRFHKMAERHIBRKBGMHAGHG <AEHKBGURBEEBMA
O:KBHMRN: MIESKGNP>BHWFABCBMNE=II>@ERA>:=*R
FBGEHNEBEE:LA<DVMH=@ MB<>NKKHN@®ADPA>G:KS:G
PHNE=MM:<PR$=K =:BABENF>GC > MBIGKE<xH=REA>: KM
Ki:MPHNE=<<>E>KNMHF>MABIBEA:<ABG@ :MIPKFBGNM>
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L: =:KDA:=HPHNEBRMAHMMHMABPHMME>O-#B @ AM

" G="EB@HGIM>BBER=NMHGHFBKKOHRNLM¥F:EBSBERBID AM
P:L2NMBEBNEBQ>G>: MADNK?L<XKX >: F B GHE&EB @GRAINIB @
LEN@F>:G=@ > WBK:<NEHRHRKE>O0LKBSRUMPBG
KHPH?»K:SHK LMXIMRA; >==>BQC:PLHMEBE:K@G=LMKHG @
SGHNMEBL>F, HRGHEQ WIPHKERHNERZK::;?>RA:G=?NEL
LEBFR E:D> IE:GML
ONK?:<PERBMK>P=MK:KPABE>: LI BCHIK>: MG :BM
BGMHKRA>: WMMHEHRPHNEHHDIBGMAENESDREHPEHERP >K
FR@:SMIMAAHKBSHEBWR ;> KBGE@iILMKBDR:Z : B\MGHA H K >
2IHX>: <AMGEH<BIDGHFR?KB>APS>UH4A:RM>KRHNHBG @
HNM MA>K> BG MA> FB==E> :EE MA:M =BOBG@ :G= 1
U K:FI W & K>IEB>= U K:FI BG FR E>@ W
-K:<MBKBIGKQ MBINEKE H M BHGIVI ABG=BOB:GN~EMBOBMB>L
MALM>MHEBMEBMLEHMBBHEIB L E HAVB DIXK > : =B :GAGBKM A >
FB==H2 E:DX3X AH;:C>EIGIHM I >NVIH A H KWPAE: C>BIMH M : R

" ?EHNMNPBE: GO SHWK : KBG@E-M A LG KB PBM AKB @BM > <
MBHIG LI>SGHNRAHEBPEPBFFBEE&N B & AB: DM NKF H
MBHGAM ;C>BWH > : WIGAE HN M G1 A>SK: M ABPAKNEAK CIKA NG =
:G= LBGD :>G>:MA MA>F
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Chapter 9

The Anticipatory Symphony: Movement #4 Creating
Chords

&BLGBGLB @AM NEK > L B3 @K B WMMEKWIBHBG MIIK>L<AHHE
<E:LLKHHNM>MBA>SMN=>ARHE >>=HFA>HE G : DB Q\@:
LHG@ = =:G<GC=PHK-M@RBMAMLD>O>KRPMAHK . A BG@
MK:BIABHKA>WKR:G=+HP=HMAL: F>? HK: G <BGExMA >2¢ K
F-DBAN®PHK-MHHG@IL BM-:SBGW O>KRBEG&G ANE:LL
<:GCH.ERMAKM>LD1IA>RK==EEBG @ SKBPKBMXXtE:G<>KL
1A>@NMBBG=>KOMRNME@D K . = MAK:=MAG= MK>I1>:M
BGMIA>Q>K<BAMK: @B & RHRBKEM P 2K G=1HKO >KR
M:LBDG:<AE:LLKHKHFLNHK>G R HG =>KWWPAEGCKaA. H BHEARG
MAHBG=BORBENL EKHHMNI ABQ >K KB IC>NMRALM F > M ABXK®
KB;BEEL® HBFG@AGI NK<AHMENKABE=K>6B Gi@N @GvAAM M
MA>SKSPAHENG<AMABG@AMA<RGGHW . G=FHG®@A>
MABGA@AHR MBS A <XRGCGHHWK 1B GC @ BG@G <B.&G@ KBM
BGC@4d:BGMBEGGHo<xNEIMBA@NKMWFRR:=FBM&HLHF >
HMAHMABG@NREMNMKNGNM FGHM> :KERHHE :G>HKHL>
1:GBBIKL>KK:GkA>RKXK>. EER<>EE>&GM WABFIHKM:GM
K>:EBS:MAB&MCHK-A>HKRBRGNAM B M AK>: E B S MVABEMHBIG E R
KP>SI>SK?><MIEEBNLBG@ KBHWR=BUHQ I KHNKAHK=
; N N8 ME LKI> O >MBEAWw&Brethe only personin the universecapablef creat-
ing the expressions that are unique to our chord
1HNG=>KLMAS>GC MB=EMA B\B;>AB GFA<K>: MIBTNM@ > L >
MABB@8LEEAHKENWMK>0BKkKBIMNIH3NH MXHW ABrd Move-
ment of The Conjectural Symphony

U AHK= MA>HKR E>:=L NL MH MA> LL>KMBHG MA:I
<HG<>IMN:E [I>K<>IMN:E <HFFNGB<:MBO> FHF>GN
FHLM E>@BMBF:M>ER >QIK>LL>= HK >QI>KB>G<>=
LBFNEM:G>8BNLMR:M MA> ?K:@F>GM:MBHG H? MAH
F>GML BGMH MA> =BL<K>M> FH=:EBMB>L H? PHK=
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?HKFENE:> <HEHK LA:I> HK M>QMNK> =H>L LB@G
MA> AHEBLMB< F>:GBG@ H? MA> FHF>GM :G= HNK

BM W

G= UX MA> <HFIK>A>GLBHG HXZMABKGHBQA>AHEEL
MA> L>GL>L LBFNEM:G>HNLER BM BL : FNEMBFH=
PAB<A P> L>GL> MA> IK>L>G<> H? LMKBG@L :G= <
I:KMB<NE:K OB;K:MBHGL ;NM BG MA>BK ;KH:=>K >
<HEHK M>QMNK> MIABK>GHKH HKIBAGCG@ MA> <Al
HNK EBO>L BLG M : <:L> H? ?BG=BG@ G>P L>GL>L
?BGBG@ MA> P:R BG PAB<A P> NL> MAHL> P> EK:

1A:BPA:MEEHAMK:BBRGHBI MAMK : B GIEFGN®AR LB 8:&
M>EE>GWNEBMBHGMK B BNEM BB QNGB G < K H:N K B E B&IR

PBEEBGNEGXANMAKXH: =XKB<AAHKK*HFIEFRQGB?>LMHWBHGL

EBGMAHN@AM) I>KBMABY <AHKEF NRMA:MRWHE>@BMBF
- M>EIRDU=H>KAHKHHEBD XRPHNBG<HNKRIKPEMHEQI:.G=
MAPN>LMBMAMGFH>I<AHEHHEDB DM LEMBEDR>EBLHNEBD>
PA:BBHEBMMWMABGDAHKMH >QI>KB>GAHW&EA:OSH
JN:EFLHNMN@ @ > MMBKMHR K: G @IIN>LMBHGINIRA: O >
GH>KM®BICP>MHGRH MA>RA:OMA> @ B G GBBAR Mhink
K>GLP>MHHFEMAHIN>LMBERKE: MAHLNMVMHKHE M A >
?BG:E IHKMBHG H& IvproidatiBris K D

NN>?HR>FHOBGMHALM<MBASKEBGPHKXK>HMK:BGBG @
P>G>>MH==K>LILA> QIK>L IHB¥HAGH K 4lA > B KLMKEBE O >
F>GMMABRFIAHGHRGLBAARK RB® AB PA<: G GA: GKNK
" BEBMIRGEKEAHK=ZEA:O>LD>RHNNG=>KMIRBEH<HMNG
BGRRHNKRLBBEM>EES<MI\HHEB R G:NEEM B>NL MM K1 >\MGH:
MA>IKH:FFNEMBFH=KE>IMN:E <HGGMB&AKBEEAHK=L
NNBMA>SHEBGMABMAEKMIFFNGB<LMABHBVRIHILH-EPAHB G
A::BAMRPHKE @ K ¥%B BIIM Ahivhancommunications a transactional
process 4> :KXGHINILLB®><>BBABBIG?HKF: MIBHIG <KHNEK
K>:EBWMRLMKN<H/NKPGLL>KMBHISMAPHKEG=HNEB?>
I1H;>@BG*QI>KBEBB8MABPHKHEEF<AHKRE<:GGHMK>ER
L>GIMA>P><:GGHBIFIERK><>B®>KINLM @ B/ K>:M>
<AHKEP>EERMA&A> . QMAPMG>>MH> @ BIBHK > IM>LL: @ >L
BGO:KBHWR=BHGERANLE>>Q BRGI I KH:<MABPNEMBFH-=
'E EBM>K: <R MA:M <AHK=L =>F:G=

)B?26 =HNKKH?>L LHBBHGLGG L | B&X>B GLANBI> M > GHAB G =
<HFFNGB<FMBB@ABPASKFHLWVMHF?HKMGEHFI>M>GM
G=P>LMBRBMBWM HGM>FIHKRANX: MBIHBFIHNG =8B &68&L
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FBLM:BRB=>GCMBRBEG-HR 9B L NEE KGERIKOL> K EE : KGEHK L
PA:M>OGH<NLB-G@REBMBGkK K> : LBIGMNEKL>:E Q
IK>SLLEBG>>K: EBBIGMM>FIMBGIR @K>: MBHKKGILIPB=>
O:KBHMR=BOD>MKBGRKBM>MKIR=LAHKMH KIBNE | M
=>LB@d: K=¥E:GCBWF:DNILHG@b:KWHE:RGBGLMKNF>GM
M:OAHMH@ K=sIAGCM I >M ?: GBI MAHLGIK>L L\BA,®IB RE& N
CHR Y I:KMB<BI:M> BG MA>F
+HGHMHBMA>SFG=GHMBWHG<*R BG<EB®@IMBHG'NLM
S>S@QPBMAF>MABLGHEG MKBRBNSGEINKLBM WMABLG M
M>KKB>ER?UVERABGLM$ =M GHM>: MIABMGM K : @°>BEM A
RHNBR®HNK<DHMNKLPK:<DI:<BBMA: K$>MI>CHK
I>G<BARMWHN: @ >>P B MVAGHM > ; HHHHPP? H KR B N K IMER.< >
=:RMRKBMHPGHFH ;L>KO:RIBR:® > HNIMVHFbP>K<>IMBHG
GHMMHNIVHF>MABHNGP A>:KEF>EEM A MM H N < Axperi-
encecdBGEHFP:R 1A>M KMRN A B:GHDNIVH F B M ALSKG MA PMLB G
OHE@MASQI>KB>GKQ :FIH>RHNMHIIBG MEBMM E >
P:EDAHIG=HN@AMBK?PBS SHEKNGYAGBWM: L@ K>1IM>
F - CHKGCGCMEKRHNKXKHM>ARHNE=:HNMAIBSSMAB:N<MA>
MHIIBOMAELKNLEE AHMABG@IM=>NIMHM:L@X=>: VAW
L><HG=6 NKHRN EB L <HHIOHK>M ASEEGNA PMLAB==BGI A >
>SQI>KBYEBE<R;>SMABNLBKAPMMLIE:RBGE@ ;> BN :L<HHBEENM
LB=6=MAGAHP:LP:KFG=LM>FE&E=LF>EP>GM: IFNB <
MAxX<>8KII> K.:GHMAS>KOKB=BMHHHDOKHEH=:E
BMBGEPKBMEHP ®MAGC: KBHIRPE>F>BINKHGMK B ANSH M : E
>QI>KB>G<>
IHMA?’WKPABEG=>0RMHMRA:MABGE@BHIMM KR HNM K
MM>GNBEH®@ BIAMABGIDNMHMRHMHNES IKSMAHUABG @ L
MA:-MMKRKRG ?H Kkher MA s DB G@ VB® H NIKH M > ; HHHIX
- EHHWMR>HIBBWAG>QM BIE:DBGAO®>M4HALHF > E > F >HGHMA >
>GOBKHGBRALBAMAA>Q | >KBMGEPE: <> H P:BMDGHY&
<:GK:PPBMANWABIBAMAE:F><:M>QHKR:GPA>G
GH;HB®P:M<ABGA&>MWHNE>our =K:PBGCGAHLH>EIA>IMH
L>> MA>F MA>R ;><HF> : ULM>] HNMLB=> PHK=L W
NMD>M<BBAQVM@AHFGHRMBH®R ;> RHNBARHNKPKBMBG @
CHNMASHNGMALIMKKHN.GAQI>KB>IGA<@ >BBG>QI>GL
BOHKM:MEPK><HKE=K @ MBI K > :IMPN G =M RH&EKBIINKH M >
"HHDGMKBR;>RHNHULHNG=L<MAILN : G+GM A >HBKKG
E>GHIIB@GBR2BN.GM?BG>QI>KB2EBKRKHN4> M>QwH
EBLMEGBOKERIHGAMBHHD GIH I>>HGPR>BBEBK><M>=
"MNLV NMHNGLEEKHN®ONL-EMAMBFER>CNEMG IMR
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MM>GNBHGBMKNHNWMAGCBLN: K EKMMHNEKBOA#HG=>K?NE
BF- @xHGMBGINNEERNGS$>HK@RB>>?HG<>B4U4A>G
RHNM:D>EHPBBRHNKG=G=K>:EEEHRHMB M MRH NP’KH K P H K
MABPHF>GH#M>PHNIK:G:BGWAPNMHKELE (>>?2BsNW><:G
LMBEE>HMBM><-GM:DB<MNKMAHRBKEKIHNGEE G
L>EE:FLNL>MHA:OABLMN=>GKKR.F:E€EK=HIB<MNK>
?K:FXXHNEBMAPA>HAAB=>P: LM AHEBEMNI|:G=H:;L>KNaA>
PHKBVMFAKHN@AK:F> RHRHNB=BMAKHN@A>KS5HN
<HNB2K:.FRWNXBLNHKEG=LM:MM>BMHKxE>: KHRK >
<K>:MBOABROB<KM:BGERBREDNMOHEOPBGEAGHEH@R
"ELHKHNAONAMAGBIHBGM :G=<4<ABKM®MA>BLIHL <EP>K:
G=MA>BO@BMFEK:EBMA>(1>0OB<kKI@ K> MRIH?==B /@ >
OBLN:E =BF>GLBHG MH MA> >GMKB>L BG HNK GHM>:
S5HND SMAB=>KB @ &ABMA IME HH DB GRE&K H¥ A<>> G B BKK
=>KIH>GMARPAHERI|I>KB>E=>@&/:BANNMoHMP>P:GMH>
@BVEd: I MNMAHH. AL >K O : MBRHHSIIA B GKax B @A A BALH <>H. 1
<:IMNKBSH) L>KO: MBHGIE> KB PBOMO | K> L RBHGIG®K <> |
MBHGEKHG<>IMBKIGLO: KBHHFR=B:G= =HG; M8 GMBFB=
M>R@>GBANL:==K>LIMA2BKBUM BS NKB L <N LHBRHHM K
GHM>;HHIIP E>M L =BL<NLL MA> UBGMBFB=:M>= :R @
&A:O>EP:REBD®E:RO>GL: <ABER<E:BE=H@ @:B=L W
U<HPPWKE><H@GBISINE=KNI>H=H<<:LBHB>KBER>G
B=>GMBFRLIE<B>NMH=>EPGL@HF>MABIEGEGR<ABE=K>G
"G=L<NEINPBIG@EF>MABGEAR L >KB HNWBUIHA O MKA<H N K L >
H? U@OKHPBG@ NIW FR = H@ @B>L :G= <HPL P>K> ?HK
NNMIASBNMINLM: O>>G R>K@QHRKL:P: :ENBGEHd:E>K
S HNM.<NEIMEG@EHGH MAXM>GCMBG®IHP &M HMNR<E : L L
"GAKH=N<3HKMKNBEMA MABBEHME>KKIK>L>GMMMBHG
FH=>G>O0>KMARIKSIMKBRBIG® ; E MG K(:==:?BH
F - KMHMND:GAHGHKE=<>L: = HHKLBIMA>=KHRPHKGNF
SKHKHR> KINMASKG R B> KOQKHLB@ GIPZHIGHMAEBKL L
"MMAZGBO>KKBMRGM3IK BGLMKR4AMAHEBG @M :E>GM>=
L<NEINBKL>22:=MA>O>BHKEK: KM : EHGA>E | BNGLIAH > >
MALMNEINBIG@A NMOIK>LLBHHNGWS M>KFBGBEA@ OGBE BHG
" G=PHKDBMH® :EMGHGMNLM:RH?KH=N<BIK®& =N €M: O >
<HGMBGMNHKDG=AMO NB=GHHMAE:LMB®> :KG=P:L
IK>MMR <HGM>GM PBMA FR IKH@K>LL Y NGMBE MA>
1A>HKMAKHEBSBL>NA?KM>KBG. E>BRAINNMH@ >MA>K
LMNGGRABHIBNM@ NLUM=BGA<Y<NEIMNGKH MAPH LWVHF I K >
A>GLBOMA>KBAGEBRHKDO SHH N G MBR> GHI@ HKH H:P M > K
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KHHE?HMAPHGNF>GRMM>ELIB E HN#G MA@ KHNG=B G
MMA®@ :K=>&PLLLBFNEM:G>FNIMBKRG<PF ;. KK:LL& =1L
P>LMKNRIMAGA>FK@ GB?BEMARBHKRA: = EP:RBE>G
U? G H=BGNMABLLHO>KPA>SEEBGKRL: IB><®A:=
G>0AK:KHMU#.EEC@>HAWBABFIMRPHLM:NMBBNXE>
HE<NEIMAK>>OSAK>@FNLM:OBI>GNM N NRGKHEGBIM
=NKBG@ MA> MPH P>>D4AAHV MAEBRBBNEM>-QI>KB>G<
NMIAXGBL<HOMKZE®:L>F;:KK:LLRERIK>LNFIMMH G
>O>BKMRHE K> MBPF>MABERBE<NEIMTMIK P :LL<NE | MNMAXB L
P : Llincredibleart &P :LLMBHBGKW@ QB <HPI&EMIMA>K>2ZHK
=:RLGA: =M KHN=HEHEBGRHP @ HK DN N A X8 K BWHE> | : K: M A >
>FHMBEHNGAR> :D?HHEBI>> B GCO®HMAPHKMAPML>EB<BMBG @
MAHLPH M BHAEHHEF> &M A HN.@QHANMW =BIG | : K : MCHABR.HK D
' G=MAHN@ANNBERBHKD>I:K:MKHMAB:G :G=MAHN@AM
:HNM FR HPG&PHKD MH MA> ?HEEHPBG@ <HG<ENLB

#KHF >O>KRMABG@ & A:0> K>:= :;HNM /H=BG :1
'FHNGM A> P:L GHM : O>KR OB<bt>HANBPE=GMHBG @>
>>G |:KMB<NE:KER NGDBG= MH MA> PHF>G BG AB
LHG :G= ABL [ IIK>GMB<>L%>BK3=KGK>EmM N KR
PBMA ABL PHKD A> ?HN@AM PBMA ABL ?KB>G=L :
ABL :KM PBnly MABG@ MA:M @:0> ABL EB?> =>?BGBN\
BG@&@M P:L GHM : EB?> MH ;> <HO>M>=

%> P:L : @>GBNL BGWABIBE==sBNFMAKHN@A HG>
FH=EBMR MH <:IMNK> : <:L<:=> H? L>GL:MBHGL :
LI><MKNF H? ANF:G I>K<>IMBRKABGL: GBEBNIRBWK >EB
. FNEMBFH=:E K>LIHGL> MAKHN@A : NGBFH=:E >Q
ER : IHKMBHG H? MA> GHG MKBOB:E =N:EBMR MA
<AHK= MA:M BL :KMBLMB< @>GBNL

& =HG M G>>= MH ;> : L<NEIMBG@ @GBNL MH :
FR <NKK>GM PHKD BL :<MN:EER ?:K LNI>KBHK MH
& P:L LBQ

I1AX><HGCGMABKHFG<ENLKBMGHBGWA: K> HLBIFIHKM
GMNL4>:KX% HBHHDBHER> G BINPL>> Q | : GHN K B E B/NHR)
IK>LHNKL>EOCHEH=EBMB6=IM A?N E ? B EEF*>E0-G1 N K
HPGQIK>LEBOBKMNEHMABBEW BVMVAH B MM: <DIL@:BGLM
MAPHKMHIMA@ >GBNMAXMHKE&EPH=BEBBEGRB G=B<:
MBHI->GBBGRHNRHKH?MMG:RBH B @BNG =BM>R ?><{dbL
NLN:BFEHKBEBMAIE>:LNK> KX BFIBVMKRBIGI@ | K>H.G >
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FHKEKM?2G>QI>KBMA<RPDGHR:LF:GRLI><MIA>G
L<NEIMKMK:BGHTFR=:N@ A MKE&HBH H D BHEKAEH = BIG>
LIHGLP1ABLF:SBGEM:IMNKBIFNEM: G MAEHER=K >MB
<>SGMPASHNK:@x* - HKKHP-MABEN@ AG-MG . KIRHNM& W
EHHDBIGKEO>RIAIMBGFEHHDPRDEBERHKW 1IAIB> <AL G
G=K>LHKNMN> VB M*WRWL<NEIMBGI@EBMWH> @ K=>=KWFR
L<NEINBBG@al >QIK>LHBMHCSQI>KBHG<XBEG @: M A SKH ?
FR EHO> ?HK FR =_-N@AM>KL

OHO ®>RMHNKHM>, HHWDOKMMMBEBE®&@ APHF>GMABH=@ >
PBMAG>QI><NP=EERHMNMSC  KGBFBG=>@BIHEH:IMNIKHA>
PHG=>KHFHE2X>NMA>QI|>KB>GRHNIKB 71> D :MAIB <
MNKANFMAMNGED > MKAS< >G> <KSMMKE><BAPA:M>0>K
>@BHHGLMKINNSMVAHKERHNKPGG=RHRNBEB L <HMA KMV
RHN ;>@BG MH L>GL> MA>F FHK> <E>:KER BG :EE ?:

G=CNEW:MH>MAFR®:G US5HRBEE@ BMM®>G kA HKFEHK >
<E> BEBEE.<>NRHNEKB?>3ML:?K.: IR-HIR>K®& HBIGKR D
MA: M2 :BG AMKNBWAF G HHI  EIENRK>AHKMA>HKRIHL>L
G>FP.RHMABGDBGIMAPHKEG=QI|>KB>&M: XX DM A;>
@BGABGE@®H<>HKME>:LMB@ GBREBBBEGM>OHENNMBKAGS
IKH<>HMABGDBIGIBBG=QBLMAI1B<R:.D>BU>KMB??B<NEM
MBEGOBIPBAHEB>NMA>GH MABKMB<KHE:#0HP>0<2KHK-=
MA>SHKRLGIMBBGRWHEHF®:G<BGNEBHPGMA=RMABG@L
HNOMKM> BMIKBGC@&HEMK BIAA@HMR ML <B G :IBFB @M > K
|K>M: MHBMIA>M KN <H/M KN G B O WKALIIM K | H KWMHLA > E B @HAGM
MAR:RMAB&eLAX<HG<>| MNKEX AH KA >HBHKAR the center
of everythingare vibrating strings, at the centerof everythinglies music that
comestogetherin chordsof increasingcomplexity that ultimate composdhe
symphonyof the universe. Understandingthat compositionprocessthe ways
in which strings and notescometogetherto form chordsis possiblan areasbey-
ond thosetraditionally addressedby physics,areaslike love, faith, truth and
beauty.

1 AXx<A:EENGAGM G ? K &€AHKRIA > HBKERB L < H O hokv Brd @hat
<AHKA> KICR >: FHNMA <M FIHLBMBIHKGE®M AHYXRI:G=>=
K>:L H? <HIGk 3 Ka& Wreliad of The Conjectural

/I>F>F;>K BM BL LNIIHL>= kMdrything MA> KDKBRD I& ?

>MM>L :;HO> :K> :;HNM ;BKMA =>:MA FNLB< :KM
1A>R K> :;HNM MA> MABG@L MA:M I>HIE> <AHHL>
MABG@L MA:M F:D> EB?> PHKMA EBOBG@ :;HNM |
M >:L> PBMA ;>?HK> P> :K> :;E> MH MNKG HNK BGC
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FHLM >??><MBO>ER MH HMA>KL MABG@&®2YEBD> <K
MA> UMA>HKR H? >O>KRMABG@W <:G >QIE:BG AHI
;> 6= =>?BG> :EE MA> E:PL H? BML BGMKB<:M> ?]|
EB@AM NIHG MAHL> ANF:G O>KBMB>L MA:M <HEHEK
F>GM MA>G BM ;><HF>L CNLM :GHMA>K UMA>HKR

IHMKREBQIE:BGAGBFI:<NMMAAIEB<: MBHLGH KFEA > HKHR
everything B? : K>RHOFAL<HIBFREB2?G=B G M > EEMHBPAB L

' HHDNMMHNE=BG>Q<NMHEMAPHKDPBMAHMN:MB@E®™ A
RHMAP:RB®AB <<AAHHKFA>HKKRN EZ?>MMP: RB® AB <PA>
FBQMWNBGHIDNM >MABGI@APHKPBEEMAPBMAB A E<

M B H BnprovisationsB @ AB &M : DMA>K : F > P HHKRDAH KI-FA > HG& R

INTER BM MH : O:KB>MR H? >E>F>GML ?KHF MA> E:G=
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Chapter 1 O

Improvisation #1:. An Exploration of Knowledge

7T1ABA: IMAH: EHHVEB: @ K:NWMM>>=HBEIN KK > G:E RFH
LNITHEM: @HKF:ML>MABF: OMA:NM<HFI: ®RABLKMBHG
M>BW . I>F B :M/H;>KM 0<AK: @ @ BREEB€EHBEHN A>
BF:@>L 8

E@GHK:G<> A:L : P:R H? F:DBG@ MA> PHG=>K?NE
F:-@B<:E

,G 1A> &FIKHOBL:MBHGL
8AOEP:RE>GG<A:GRHzL>KOBABH® ?HEHB&&: MBOBMR
AA>GCG>08@MH>P KE>:GLI> GAHNKRPLM<ABGAGKMBLML
"KHNG=DLBGN:KFHF x: MMHI ALSM K H BMEHBNGK@ K ¥: IV<BEG>@
>K:KB<: MBNEKA> K < H-NEASXBK C>MKMRHM SLEBE=>P @E: G L
MA>OHE @BFG@-MA>KK>KMBEMABFPHKMK : =B MIBHA:
EHPBNEIE H ;L>KOMA<RIMNK&G: GOMABB@ABMA:=HP
<HEHRGG="HKMA=%?BGARGBJINNN\NMABMGRARB?MRB B
K>GMM :P=KR=:<DMK>@ @&: BBGMAPBGHD? LAHP@BRE L
NMO>SEHKBGMKB@HKBEG @ IR :EM AA: ESEH4H NMALM?
MAGIN:KGA: KMRMKPAMKWARN L B < B G AAS RK H?E E
T @>G4AA:=>LPAB®BREHEHHOGHFHKMA:G C:FPBMG&
G<B>BEMB:GOABLPK:BNMBMAB==£> : P> MA>KB=<A
F-AH@ :GR:MNG I I>sKHNGE:QHIAHIGASFNLBd®@ EHKBHNL
G:N=BMHIGR,>RHG=EB>OBEB KBt . KMSH . K:EELEG =
<HI'MBHGW>GLNHNHHMN:; MEA>K>:DBE&E@BG MK: N <
HNK: L<:#H5AHKGaA MKRG®: H MBHGBA+EERMAIN G
BLABG@ LNG BG EHO> PBMA MA>BK @>GBNL MK:GL
?P>FEFHGMRAIM»KBGEN;=NAE>B&@A<HFI:GRRHNG @
>SE-NQAMBKB:GHLM>KE:LYVUMAMHIBKK :SBBFIKHOBL&MBHG
A:OOHENGMMEKBO><:NI&K>F :GMB < B IMME GAoBK* > P
L, KE>:@E>GMIAKMMMHK>PKINGIBPFHB: GHM: GM L E B @GADIE >
MHGSGHMAAKF  LMMK . < P>EDHOMNL%>BLKHMNBSM
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LMBE@B> EEGDLHF>PAS>KMP>>GG=LBOQRSRKHEPBMA
LI:KDEGBYIR>GbBP>:KBAMK?P=HK%:P:BBL&SBRMBM >
LE:. <O A>=L&PHG=PRA>KPACDNGCG @ E:KBEALTLA: DA G=IEE

' KHNGG=BGMKHENKE>BHAOA>RHOMMAIB:GHG=L>MME >
FRL>EGMIHK: GRRHE=}?E:LMB<BIKA EBMHMBHEBLLBPBE@AF
HGHMAE> QBB RLABPRP>B @MA<A . BKH<DEKEDG=HKMA
BG@ : <ENGDBG@ LHNG= :@:BGLM MA> ?EHHK & MK
P M<MAIR:RG=LMAIR:FR=_N@AN=K>KI>:<A>K
@BEHHGOBAEAPHK>B@GAANH NPBHK=G4dAK:L2BEEBK
U&GOBPAMAUW> 0K H@K>RPKBIMAMABFBGBLWGABWM
MAB>EHNWW AB>AMG=0MWHBEM:PGHGE>VMA>Rx<A>:MBG @
EFIKHOBLBUBHNE BXA>KK>KNE>ER=1:MM>KGIA > KK>
L><K>ML ;> BG@ LA:K>= A>K>
&LN==>@ERMA>>KB>>EBIG@HH=RE E>E3IL BM \NGB-QQ®EH
F> M>EEBG@ F> : CHD>

UlA>K> K> : IKB>LM : K:;;B :G=: FNEE:A BG : KF
FB==E> H? : E:D> ?M>K : PABE> MA> |IKB>LM L:RL
FRL>E? HNM HG : E:D> EBD> MABL & MABGD :;HNM
P:ED>= NIHG MA> P:M>K :G= & ?>>E <HFI>EE>= M|
FIE> W G= PBMA MA:M MA> IKB>LM @>ML NI LM>
MA> KHP;H:M :G= P:EDL :<KHLL MA> P:M>K <HFIE>
KHNG= MA> <K:?M ;>?HK> LM>IIBG@ ;:<D BG :G= |
1A> K:;::B EHHDL :M MA> IKB>LM :G= L:RL 9& DGHP
H?M>G A:0> MA> L:F> NK@> MH =>FHGLMK:M> MA:
: G:MNK:E F:GB?>LM:MBHG H? MA> FBK:<E>L PKHN
F>G PBMA PAHF A> LMN=B>= 1A> K:;;B LM:G=L NI
LB=> :G= =NIEB<:M>L MA> IKB>LM L I>K?HKF:G<>

1A> FNEE:A L >R>L :K> LBS> H? FR NGM ->:KE L ;
LM:K>L :M ABL MPH <HEE>:@N>L NM A> <:GGHM :
>LM>= BG MABL =N>E H? =>OHMBHG LH A> MHH L
IKHFIMER LBGDL EBD> : LMHG> L A> LMKN@ @E>1
IKB>LM :G= MA> K:;;B A:NE ABF ;:<D BGMH MA> ;H
F>G K>LNF> MA>BK L>:ML 1A> FNEE:A PKBG@BGAQ@
IKB>LM :G= MA> K:;;B L>>FBG@ER EHLM BG IK:R>k
@E:G<> :M MA> HMA>K MPH PAH :K> GH==BG@ :G=
<EHL>= >R>L

2G:;E> MH LM:G= MA>BK U=KB>K MA:G MAHNW MM
HO>K MA> LB=> :G= =H>L : PHG=>K?NE BFBM:MBH(
LE>>1 PBMA MA> ?BLA>L 1A> FNEE:A BL :@:BG A:l
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:G= K>MNKG>= MH ABL L>:M 1A> IKB>LM :G= MA>
IK:R>KL 1A> FNEE:A KBL>L ?HK MA> MABK= MBF>
A:G= NIHG ABL :KF :G= L:RL MH MA> IKB>LM 9#:M.
RHN <:EE>= MH :<MBHG Us5>L W MA> IKB>LM K>IE
M>K LAHP HNK ?KB>G= PA>K> MA> KH<DL K> ;>?H
ABFL>E? W

AHH=@HWM:GE>VGBHHG>EL>>FMHA:O6HMBXBFN;NM
EDG>PA:M>P. LMKRMBIGEEW>BL ?M>PKEG:<<HFIEBLA>=
C.:SEENLB<B@BHP XB @AM KHOBLAMB:HMEKR BIGI@EE
BLGFM@ B&FIKHOBLBMBADE >@KGNMHGLMKINMMBHIKGE =
:L>NIHGGNG=>KLM:IBZBK®IBH: EKB G <BMRAx11G® N B =>
HNHKPGEK>:MBBFONEIBSA>K:LM=2K.ER=:N@ AR2E>:KGBG @
MAHIKH:FKBG<BUBAPHNEEE FAR Kl H K > : M KO- B/RK N AN K >
FNLBAEHO2ARHN@®BIGEM ABEE:. GP>K>G:MBG@Q@ B <
BG>P,KE>: GILAPR KeHHI>K: MBGKERMMBICHRG LIHG M : G
SHNL LA:K>= <K>:MBO> >QIK>LLBHG H? CHR G= M

1A>ILG>QMKMBHBIARPIHKDK>BFIKHOBL :B/BIACGM>B G
AHKMA>HBRRABIBMIG?: BtR. >NM?KH:EKBG<BMB>HMEHP
NIMH>MAPHKEG=MANGBOBKE>KK>:MBGCHGLMKMZXMBHG
PA:M>;>EBPOPDGCGHR=HGHM? ?MIA>H <>KM:B &ME>HM
>O>ME??MRA>AUPABL QM??MA>SBEGIACIBRBAWHGLB=>KBG @
G>P.:RHDB>PBIQRHKEH??>IKANMA>SE:G>QIEHK:MBHG

UPA:M B? W
Improvisation #1: The Structure of Knowledge or The Sound of Being

UL MA>R K> <NKK>GMER ?HKFNE:M>= @>G>K:E |
JN:GMNF F><A:GB<L <:GGHM ;HMA ;> KB@AM 1A>
=>KERBG@ MA> MK>F>G=HNL IKH@K>LL H? IARLB«<
=K>= R>:KL VIKH@K>LL MA:M A:L >QIE:BG>= MA>
A>:0>GL :G= MA> ?NG=:F>GM:E &rdugliM NK> H? F:N
incompatible W 7"FIA:LBL :==>=8 $K>>G> I

1A% :F>BGLBNIAAIM B G NHN-MAG >>2ZHKM K BIGA@H K RKI>
O> MA>NG=:F>CGHM:MA<NM KK>GHHERG MM K<>IMBHG
HK=>KHBM&>H K EBM:LHG PR >GARLB <lBHNV@F FH O A >
F-MA>F:MBG<HFI|: MBVBBEBARK FH GQB<BNMR MK BIA@HKR
P:L=BL<HO&R>*EMAKHN@AMF - MA>F: MB<IEH<A>F>GM
>MP>MBBE:. MAMAS"/5 &$SMK>G=MAB:MA MAG>KMRBGR
MKMARMMA>F: MB=<BL&HOMRKRRABE >>F B G@® KR2>KIMF
MASBKG>KLI><MBRMK>G2>=MI>IKNG>=H=NE: MH=
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<>KM>BXM>GMHKPH @ > MA>RHN BK= O >MEA 2 HK >H. M A >
NGBO>KL>

1A:MH=NE: MeBIAOGL MKBGABHKM?K: @ F>GMKBGAG®HKR
$K>>OI>HHPNHMAUWMHK GRR>:KIARLB<BHKD B3GR A?B O >
LMKBG®&H K RBRHN@IDARR KPHKDBGAH FIE>M>ER - MA>HK
B>LW EDGHRMAHN @KANM>E BRBONEA NVA>R>K2B O >
LMKMAE@HKBME><BaIVMAPM=B=EKMEERMA:OMA=NBL
<NLLBHKMB<NEBIGBRA>K>EBKR G?BOFA>HKBMEEE
$SK>>GE>D>MA<NE>SPBMWAPHB: @ KMA<MG  MK>1KH=N&<G =
MABL ?BE> ?HKF:M LH & EE MKR MH >QIE:BG MA>F
EGK>>GHHMHG2B@NKHBPABQOQ>I1:K:MMNPIAB KA ITK>L
>G WMIARP: RB® AB VMAAI'A R L B <BRLKVHNG < > | M N L MEKSBHE-&H K R
?BGB??>MAGNKBHMPABPAHNBO>S>SGMN>BEKEHROxHKK><M
4>GHP GHRAMA PR KEBHENHKMIK >PDA:K:<MHKIDBB
P M>IGALM>:FK>>G>>kHEB: @ KERHPRD2BE> @ @M =K
?BL&==>1B<NWA>0 >G MN:[E B S M\WBNWAL>> > F BGRA. < K=BwW>
F>GMEBEIB<I@SEA>BIKIBNN@ KPFKEBEEG® >:EBKMKBOMB: EB NBIAL>
GHG MKBIOBBIN R B ?BMKBAIHNVKRIB<B®MAS><HGSHN
F:R ?BG= MA> [:KM >:LB>K B? RHN @>M HNM : IB><>
AHKMA>HUAKRBNKK>SMMHEROB® ®NIIHLB MBEKHBEGEK H F
LMKBMA@HKR>LHF>LLNFIMBHGNWyY B BIL H=B ? ? B><-HNKEM
MK SIMNMWMAMKBOB:EBVIBRNKKMB<MBGKRBRHRBKFEMH
MAGHG MKB\OBBEMB NG BMR<AHKMA MK >:MAZ2H K >QHJ
GHBF: @ EGMMEN M BHBIGW: K PBBLIMAB OKFLLA: MFIMIRM : K
?BBAMMA>LBK>IK>L>GM?2M BH&FARPN MK F IKW | K > LV &M
[:KMB<NEMBAMNBAB:EBNBBEP . M>KE=LM>HFKK>>G> L
LMKBG@ =B??>K>GM MA>HKB>L MAKHN@ A
+HPBRHBF: @ BGIKK:PSBEBGEHLBG®E >KW??KHWM ABG
M>KRHHIR BRAEOBLHE NABG L B/AKW | K> L MAMA: KGHG
MKBOHN:EBMB3KH:E>BMRAPR: RP>HK=B G BEKBERRBMA
<AHKEMABGLMEBENG=>KLM:BABMB @R >:K>*>>D BGM® >
K>E: MBIOBIENEBHE3G> M K=B\NO B Bt RE >B GIABR-G M S BIAKM : K
?BLPAS<K>MAPK : @ F>EGMC<> I WNGBMMHNK>KG=K:P
"GHMABPBKMIRM: KHBH A :D> = HRMMAC> KR G MRKASM : K?BLA
+HP=K:P EBG<KH»I<A MACM: K BBL@HNME?PNRMA >
E>CRAWABEB>@®>:0O0BGNFIHMAB>@QHOMAEBEBGHP=K:P
EBGERHF<AGHMAEBB@EFRHRNNEKI>PHPG MAS>GMBEKEEAHN
GHRA:O>B<> <K<HELCA: I>BGLBEABSM: K?BBMKBOB:EBM
B>ILE:LABG&#BR=HP ® MAGC>KR GCMMAGHG MKBNOBBMR
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<>GM5HKN<:G:ELWMABGDMAB<> <KxXxHG>L U:K>:H?
LI><B:EBS:MBHGW

I1PHIN>LMBKIXGH>L>GNRMABM: M2??:BKA=AHI>?NEER
RHNHK:PBG@ HP=-HP>U=> ?K: @ MAGMMW <B : EBASH KM
K>OBMHG MKBNOBBEGR % HRPHP>NG=>KLM3&A:K

<M > KMBARE: M > KN AEHV @ B M B BB BBVRABAG H G M K=BNO BBEM R
K>: H? MA> <AHK= />0>:EBG@ MA> GHG MKBOB:E =
1ABKIMBI@ >MMBSIEWH{ >0 B.EHG M KB\O B ERKR
FHOMAR>=@QHENMNBB GHKMA KK >IK>L>ERMAS . <>L

' >MP>M@BB<> <KSHEBE>G=R=HBGWK>OMEGHG MKBOB:E

" EBMR:MMN :EERERAHILI><>INMHXHNKIL*K 3:G<B:=>BM
O>KHE>MNIBAB QAAHB® GHK=Bx<PGNR MM :R;><:NL>
P>P:GBMHA>A:OMRHKIMBM>G>>MH:D> <HGL<BRMNHKM
MHE>LHNGERLF E@QGHK :GNHMWAFARLB<BRRA>GIA>R
LHN@GAAK: |  KH<A>SE>BR>MG3'/5 &$:GMAG>KMRB @GR

= HVMABLQI:G=BRAEHHBHNKQI>KMPC&d NL>MBEHHDBG @
?HKKB=@2?HK>>E>0<HEG G ><MBHEAQ: KBHINI><MEBY >
P>INLMAGCB=MIMA>NGGHBERI>KMBKMG=:LP>?HKMA>

B<> <K<HIGHEZ QI >KWHHB=>GMAHMM NMRA RKKENMA >
P>—@QHB@GHKHES¥I>LMA>QI|: G =BG@BHPA MAK>H 2 | >
<B:EBS:MBHG K>0O>:EL BML K>E:MBHGLABI MH MA> H
IHNNMBMGHMR>RKPA>B8>,KH: = MAZ2NGGHBDR I >K MBLM
P>NLMMKMRNG=>KLM<GHR><K>:INMO>KE:IB@E®>:H"?
NG=>KLM:&@BBGE@GFMNGC=>KLM:IGABNGCKAR>= QBB @
GHK:GKNNMASAHKER : <AK>HLI><B:EBSOUMBBGEBG®
<AHRKHMAP>KLI><MBBMLKMB <N B KMMBHWERS R : E BMRG
L<BHMNSERAWHP : KIABM A MKAMAR>=@H B @ G HK KGXB
G:EER >QINK@>= :G= MA> GHG MKBOB:E =N:EBMR H?~
AA>SGEMAX>H2ZLI><B:EBS>BEG<ABIGI#@E:<AMA>K
P>@>MAHK-AEHHDBRDPAHEM: K PRAIBABB G >:EB MNRH G
MKBOB:EBMRMLMA>IKHEAMBFGCNAB==pPRHNKRLF:E@
GHK:G#aNMLNLI>MMWA>KIEH F>M AEGEH BHGEL P > EXER
@N>BMA:MMAGHG MIKBOBBEMRA<AHKE>K GVWASFIA:L
BHGG=MA>>>FBBA MBGHM@%KIB CKB- E > < E BLGM A MA >
KFI@>MHK;BEMAGHG MKBNOBBHE BV A >R BHGIERB G
?HKF:MBNOBB GHDKKB: MBEBVMARAHK=>:OBE@BMA N;MER
FH=NE:W>>FH®ERAHBMABMHHPHKEBDG. FH>; MA::GLM:K
?BLA ;NM BL : <AHK=
4ABBVPALM >FLE>@ B MBH=MBHMABY=> ?K:@F>GH2Z MBHGW
<AHK&MM B B EONXP B MPAPN > L MiBddr&andingand characterizing
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the material M A B+ @ B M BF::BVE-EENRAVBAES H G M K=B\Q B BEKIRH ?
MA<AHK&MGIHNLB P2 MK BIRA@HK RG AW B KG HN BXA&B MHP G
KB@ANWWABIPA>KSAHKEA> HERMO>IGMK : G @AKRNG =:
F>G M 1H > K MBEMHAGBHe non-trivial duality of any chordis definedby a
sharedset of harmonicresonances.&D GHM AINHNGEBRB:GRHMNH
INM HG I:LM>E KH;>L :G= @H <NANG&M =IMGEBERBKIHKM
)>NNL=>EBMMPA . KFHEBIKHG : GBH BWM:LBMK > ? BAS: XK
FHGEK<LHG: GR?2B KAV B GB& Bey arenot % KFH&XB<41L HG
:G<>HGHUW>QIK>MA®YAHKBOMMABR.:RMARWHK=U>QIK>LLW
MAHNKKAIB<MNK>MNKFHW>GHK IH>RJK>?E >GVHN
MBHGMEMAHLO>K;K>EBHX2GM>KIWKBIMBHGELMN : E
LM:N2>BAOVMRA=M?BG*AHKEA: MM :N2>>B @@ AHGBFIEB>-=
<D BG MA> LM *HO>F>GM H? MA> HGC><MNK:E OR

OH MA> OB;K:MBHG H? : LMKBG@ V BML UGHM>W :
MA> G:MNK> H? :G >E>F>GM:KR |I:KMB<E> :G= MA:
|:KMB<E> BGM>K: <ML PBMA HMA>K I:KMB<E>L 7GH
NGBJN> IARLB<:E V :G= FNLB<% > @ aibdfthe <M>KBLME
characteristics of the thing? KHF FHE><NE> MH FHNGM:BG M/
MN:EER <HGLMKN<M>= HNM H? MA>L> LMKBG@L Y
I>KLHG ::K=0:KD LMHI LB@G ?EHP>Kae )) MA> <
determined by the rate of vibration of the stringsLM:K : FHNL>
;. R : LMHG> K> EE F:=> NI H? OB;K:MBG@ LMKE
>G<>L :FHG@ MAHL> MABG@L K>LNEM dtKkHF MA>B|
ferentrates<sK>:MBG@ =B??>K>GM GHM>L :EB@G>= HG
OH MH ;> I:KM H? : <AHK= BL MH ;> <HFIKBL>= H? |
LMKBG@L V MA:M :K> A:KFHGB< PBMA :EE HMA>K
=N:EBMR MA:M BThoseAnwuafythidrkhenic notes are

Oharmonic resonances,O a set of notes that are not identical to, but res-

onate strongly with one and other.

#HKO>KRB>Q :FIE>NMK>MWMKHHR<HEE>(@®NAN>LMBHG
S HNK><HG<BEBBMBEBR?GRB<MNKAM=K><HG<BEB:MB
L: MA>F*R=BL<HFPBMMMNHRB<MNIIB<MBE@G<BEB
:MB @& HPKHFR;>EBHAMACB L XK>HK>L>G BCNNEHIBE ?
<ENLM>KMBNWMBHA: KMAA:KFHGBAELMSMABGK><HG<BEB:MB
<AHK=BX MNKI>><APNLBI<M:MNEBEFIF:MA>F: MBXKEN
E:>IN:MBHGI>EE:O:EMKBEG@BE>GMBH&BWAHMA N8 M
BGMACAHK-ABWK><HG<BBEHBEMBHKEMPBMIAAGCG>GHMA>K
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