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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
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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



2 isSartum

[17%7171ala%]
2.1 Scale 1l
1 Al -isartum (6},) [;f
X f o O
e b bo bo be bo =72
—_ = = = = = = =
"4
(s
A3V
[Y) 7/ 7/
semitone semitone

Figure 5: Scale I

! B, - isartum (4},) l)f
Y X f -© [o R
+ f be- = —
b= A bo = ba = = = =
7/
A
(o)
[J) N 7
semitone semitone
Figure 6: Scale II
C - isartum (2},) £
l)‘.' n f l f\ o © l")‘
— é’D o O "9 —
[J) N 7
semitone semitone

Figure 7: Scale 111

10



D - isartum (0 ,)

n f f f
74
= &) o o o © O
~®e O © \ 7
semitone semitone
Figure 8: Scale IV
E - isartum (2 # ) ¢
f
.I“ AT f ol O P O Iﬁe‘ O
—) O 14-0
N N
semitone semitone
Figure 9: Scale V
F # -iSartum (4 # )
f f £
&) .
" ; o 5© <3
1 1L o~ O A 4 " H
4o fo #o T —
semitone semitone
Figure 10: Scale VI
G# - iSartum (6 # )
f f f
&)

L 1L
_ = = o fo #©
fo fo © Fo FT T
semitone

Figure 11: Scale VII

11



2.2 Scale 2

D, - isartum (7},)

f

I bbobelni="2 =

p— A _ = = =
"4
(e
\N\3V

[J) N N

semitone semitone

Figure 12: Scale I

E|, - isartum (5},) £

- f - = = = == =
"4
[7an)
A3V

() ./ 7/

semitone semitone

Figure 13: Scale II

b F -isartum (3},) ¢ l?f
L d -
T, f b © © "=
> o o O l)e-

2\

[ fan

AN3 V.

[J) N 7

semitone semitone

Figure 14: Scale III

12



G -isartum (1},)

f f f
—® Q ] p= O ©
I /A bc O ~F
e o ©
[J) 7/ 7/
semitone semitone
Figure 15: Scale IV
A -isartum (1 # )
A f f f
7/
'If\n 1L o>
=5 S —
I -©-
* o U\—/ semitone
semitone
Figure 16: Scale V
B -isartum (3 # )
—®y f f, # g\,
—oZ . e —e © J
N ___ /
semitone semitone
Figure 17: Scale VI
C # -isartum (5 # )
f f f
rax
y O
_f_/ ﬁo #0 ﬁ\“ O/
-©-
#" #9‘ #U\ / semitone

semitone

Figure 18: Scale VII

13



3 embubum
[%7 17 17 17 %7 1]
3.1 Scalel
B |, - embabum (6,) [,f
Py f bo bo
-+ f bo o Pe "
b= A bo be l’& = = = =
9
N\
[ Man)
VUV
() 7/ 7/
semitone semitone
Figure 19: Scale I
C - embubum (4},) £
bepy £ f o bo bo
LI 4 h ey DO ~F
:@ [ @ ML=
g 7 -7
semitone semitone
Figure 20: Scale II
D - embibum (2},)
A f f f
) 4 1
— I = o PO ©
LIRNAY h e O ~F
~@®e¢ O VO 7
;m/ semitone

Figure 21: Scale III

14



E - embabum (0,)
f

0 f £
)V 4
A
@
Y = = — 5 o © ©
T T = T © < 7
~ semitone
semitone
Figure 22: Scale IV
F # - embubum (2 # )
f f ¢
&)
ju/" — %() o O
_#_b ﬁo O < ©—
semitone semitone
Figure 23: Scale V
G# - embubum (4 4 )
f f £
rax
6):
_#1/ -
_ = = o #O
=+ — = #_9. o
# K 4 #D‘ o U #\ ' f
~ semitone
semitone
Figure 24: Scale VI
A #- embubum (6 4 )
f f
6 )
¢):
d

= = =
Nl

== === 5&56
= © fo fo i = F
~ semitone

semitone

Figure 25: Scale VII



3.2 Scale 2

E |, - embabum (7},)
be bo b bo bo he
Iz be bo be P2 = — —
_, = = = = = = =
A
[fan
D
g 7 -7
semitone semitone
Figure 26: Scale I
b F -embiubum (5[,) [;f
- f bo be
T, f bo o PO "=
(e
A3V
() 7/ 7/
semitone semitone
Figure 27: Scale II
G -embubum (3[,)
f f f
—OQ : I P 'D() ©
A I b O o
ol o PO O
g 7/ 7
semitone semitone

Figure 28: Scale III

16



A - embiubum (1},)
f

f f f
" 4
I\
—oH : o Py O ©
¥ & o © [ —
7/ semitone
semitone
Figure 29: Scale IV
B -embubum (1 # )
f f f
—®y o O ©
[ Py O #©
o2 o O o i
N ___ /
semitone semitone
Figure 30: Scale V
C -embubum (3 # )
f f f
rax
y O
;o iy o O o
- #_e- o © #9 T
./ semitone
semitone
Figure 31: Scale VI
D # -embubum (5 # )
f f f
rax
¢):
4
T — — #e—
# > #3. o #9' # \—
A

semitone
semitone

Figure 32: Scale VII

17



4 kitmum

[17 %7 17 17 %7 1]
4.1 Scale 1
. E|, - kitmum (6},) l)f
- f o bo bPe
P=. —_
s bh obebaie2 =
_, = = = = = = =
"4
s
[ N -7
semitone semitone
Figure 33: Scale I
F - kitmum (4},) f
s
[J) N 7
semitone semitone

Figure 34: Scale II

G - kitmum (2],)
f

o~

o) f |
)" 4 1 Py )X @ )
A b O ©
o o O VO
() | 7/
semitone semitone

Figure 35: Scale III

18



A - kitmum (0 },)
f

f f f
"4
I\
__T_,:)? O © © ©
e U © \E—
* e - semitone
semitone
Figure 36: Scale IV
B - kitmum (2 # )
f f f
—®y: . P O ©
_; 7" Py ﬂﬁ() o e—
N N
semitone semitone
Figure 37: Scale V
C # - kitmum (4 # )
f f f
)
y D
= fo o © ©
o © N
* © #\—/ semitone
semitone
Figure 38: Scale VI
D # - kitmum (6 # )
f f f
rax
¢):
Z
I ,— 4o fo fo e
# O A —
# - < #\—/ semitone
semitone

Figure 39: Scale VII



4.2 Scale 2
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5.2 Scale 2
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6.2 Scale 2
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A Appendix

A.1 Octatonic Scale
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9 Derived from CARL NIELSEN Symphony No. 5 CNW 29.
10 OLIVIER MESSIAEN’s second mode of limited transposition.
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A.2 Plots
A.2.1 Heptachords

Babylonian Tonal System Heptachords
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Figure 103: kitmum vs. Heptachord
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A.2.2 Octaves

Babylonian Tonal System vs. Octave
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Figure 104: kitmum vs. Octave
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