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Part I

Heptachords and Scales

1 Introduction

1.1 Heptachords

Table 1: Heptachords

Heptachord Pattern Scales | Symmetric Center
1 isartum 1,4,1,1,1,1] 2 G
2| embubum | [3,1,1,1,4,1] 2 A
kitmum 1,%,1,1,1,1] 2 D
4 pitum [3.1,1,1,1,1] 2 E
5| gqablitum | [1,1,3,1,1, 1] 2 C
6 | nis tubrim | [1,1,4,1,1,1] 1 F
7| nid gablim | [1,1,1,%,1,1] 1 B
2
qablitum nis tubrim
nid qablim pitum
embubum kitmum iSartum
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Figure 1: Symmetric Center

2 Rising Scale.




Table 2: Heptachords II

Heptachord | Keys per Scale | Key Signature A | Sum X

1 isartum 6 2 12
2 embubum 6 2 12

kitmum 6 2 12
4 pitum 6 2 12
5 qablitum 6 2 12
6 | nis tuhrim 12 ) 60
7 | mid qablim 12 5 60
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Example. Consecutive Heptachords.3:*

B}, - kitmum
J 5

D- kitmum (1},) C- kitmum (3},) . ( l,b)‘1
/- ) f | ,‘f} o be bo ol
A I o © O
D PaY QO VP
A1V P (@) ©O
g o= — S ,

semitone semitone semitone semitone semitone

Figure 2: Consecutive kitmum Heptachords

3 From the main theme of CARL NIELSEN Symphony No. 5 CNW 29 (1922).
4 Flatward shift for higher pitches.



1.2 Scale Range

Table 3: Scale Range

Heptachord | Center | Semitones | Octaves | i, Cent | Cent per semitone

1 isartum G 60 5 6000 100
2 | embubum A 60 5 6000 100

kitmum D 60 ) 6000 100
4 pitum E 60 5 6000 100
5 qablitum C 60 5 6000 100
6 | nis tuhrim F 120 10 12000 100
7 | nid qablim B 120 10 12000 100

Definition. Cent per octave: 1200.
Definition. Cent per semitone: 100, Equal temperament (12-TET® or 12-EDO°).

Definition. Scale Range: 3000 ... 0 (Center) ... +3000 Cent.”

Theorem. The 7 Heptachords of the Babylonian Tonal System are based on an
FEqual Temperament system.

5 Twelve-tone equal temperament.
6 Equal division of the octave.
7 Semitone: i < i + 100, i < i — 100. Whole tone: i < i 4+ 200, i < i — 200.



1.3 Scale Cycle

Table 4: Scale Cycle

Heptachord | Center | +3000 Cent | —3000 Cent
1 isartum G Db Ct
2| embubum A Eb Dt
kitmum D Ab Gi
4 pitum E Bb Af
5 gablitum C Gb Fi

Figure 3: Tone Circle




1.4 Tuning

Conjecture. FEqual Temperament Tuning Procedure.

Table 5: Tuning

Heptachord | Center | ¢, Cent | f, Hz

1 isartum G4 +500

2| embubum A3 -500 220
kitmum D4 0

4 pitum E4 4200

5 qablitum C4 -200

6 | nis tuhrim F4 +300

7 | nid gablim B3 -300

Definition. Tuning Range: =500 ... 0 ... +500 Cent.

8 Center in Scientific Pitch Notation.
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Figure 4: Tuning
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6.2 Scale 2
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A Appendix
A.1 Oetatonic Scale
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9 Derived from CARL NIELSEN Symphony No. 5 CNW 29.
10 OLIVIER MESSIAEN’s second mode of limited transposition.

39


juerg
Durchstreichen


A.2 Plots
A.2.1 Heptachords

Babylonian Tonal System Heptachords

kitmiurn
Heptachor

Q>

0 1000 2000 3000 4000 5000 6000
Cent

Figure 103: kitmum vs. Heptachord
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A.2.2 Octaves

Babylonian Tonal System vs. Octave

kitmum
Octav

D

0 1000 2000 3000 4000 5000 6000
Cent

Figure 104: kitmum vs. Octave
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