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Figure 66: Examples of different tone movement transitions towards stability for three
tones in the C microtonal overtone scale with a second interval F+s1cnts.

This previous figures summarize the move from one chord to another, and the
same method will be followed among the tones in the chords which have more
than three tones in the microtonal overtone scale.

The stability of the harmony in this theory is based mainly on following the
category of the overtones of a harmonic series in order; thus, three tones play-
ing the main tone in unison (I’ 1) are evaluated as having high stability for
harmony, so that the overtones of these tones will be matched.

The relationship between the intervals plays an important role as has been seen
in the chords I3 9, 1% 3, and I3 15,

In order for a chord to move smoothly to a more stable position, the move-
ment goes from the weaker to the stronger overtone. For example, the move-
ment from I'7 to I>3 starts on the eleventh and seventh overtones and de-
scends to the fifth and third overtones.

Cross harmony is possible as far as there are no changes in overtones as in the

example bellow:
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Figure 67: Similarity in transition.

5.4.4 The harmony of more than three tones

Chords with up to nine microtonal tones can be built in a similar manner to
three tone chords.

The example below shows three tones from I3 to which the microtonal over-
tone scale within one octave for each interval have been added in order to
make each a chord with four tones:
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Figure 68: Four tones in harmony from the C microtonal overtone scale. They are
classified according to their position from the fundamental; the
fundamental, the first and the second intervals are the same. The third
interval is changeable.

In the following example, for five-tone microtonal chords the microtonal
overtone scale within one octave for each interval in order has been added to
the four chord 5131

s S e
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Figure 69: Five tones in harmony from the C microtonal overtone scale. They are
classified based on their position from the fundamental. The
fundamental, the first, the second and the third intervals are the same.
The fourth interval is changeable.

Other chords having more than four tones in a microtonal overtone scale can
be written in a similar way.
The harmonic movement towards more stable chords is similar to the example

above (Figure 66). Further examples of the nine microtonal chords can better
illustrate the idea.

Taking chords chosen at random from a microtonal overtone scale consisting
of nine microtones, these chords can be classified in relation to the category of
their position from the fundamental as in the following example:
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Figure 70: Inversions of nine tones from the C microtonal overtone scale classified
according to the category of their position from the fundamental.

The reason for the stability in such a category is that:

- Chord Number 1 is more stable than the other chords. The tones are written
in order according to the overtone category in a harmonic series from one to
sixteen.

Chord Number 2 has a lower B_3ieqnis position than the weak overtones posi-
tions of 9, 11, and 15. Compared it with chord Number 3, it is seen that
B.sients has a higher position than the weaker overtones positions of Num-
bers 9, 11, 13, and 15.

In chord Number 4, D4enis takes the place of E.j4enis in chord Number 3,
although E.i4cni has a higher position from the fundamental than Di4enss as
well as the other overtones B 31cats, F+51cnts, A-59enes, and Hoqcngs.

The main reason for the stability of chords Numbers 7 and 8 is that D-4encs
and Gioens are in the correct category in chord number 7; however, in chord
number 8, their position is switched. As was previously illustrated (Figure
20), D4cnts is the third overtone for a main tone Gacnes.

For similar reasons, chord Number 10 has a higher E_j4cnis than Hojzenes 00
chord Number 9, but H 120 is the third overtone for a main tone E_j4cns.
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Here is an example of the movement of the nine microtone chord toward
more stable chords:
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Figure 71: Nine tones represent the microtonal overtone scale tones. They are moving to a high
stable chord.

The previous harmonic movement is a high one, where all tones move toward
the main tone and its octaves.

Further examples:

Figure 72: Nine tones represent the microtonal overtone-scale tones.
They are moving toward stability.

In the previous example, we notice progressive development for nine tones
towards their stable chord. In the last chord (Number 6) there are double
tones from E.i4entst E4-14enes and E5_14enis. This strengthens the chord’s stability,
and the E.i4enes pitch in the chord itself, simplifying the modulation to the E.
l4ents OVertone microtonal scale. This is an example of modulation technique.!#
From previous examples, we can classify the strength of the chord inversions
as follows:

- The weak chords have more tones from the overtones with high odd num-
bers than from low odd number overtones.

- The strong chords have more tones from the overtones with low odd num-
bers than from high odd number overtones.

144 Chapter 5.5 and 6.6.
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- The tones of the weak chords have no direct relationship between their
overtone series.

- The tones of the strong chords can have direct relationships between their
overtone series.

The nine tones cluster in the microtonal overtone-scale

The cluster chord for all tones in a microtonal overtone scale within one oc-
tave is written:

Figure 73: Cluster for the tones of the C microtonal overtone-scale.

5.5 The modulation in the microtonal overtone tuning system

There are many ways to modulate from one microtonal overtone scale to
another within the microtonal overtone tuning system. These modulations
move from one main tone to another, which means the basic elements of the
first tone change. These elements are the frequencies of the overtones belong-
ing to the first main tone.

Modulation happens by strengthening special tones in a microtonal overtone
scale which will be the target of the modulation. At the same time, the other
tones that have no relationship with the modulating tone are weakened.

There are four ways for modulation:

1- The main branch modulation

2- The branch main modulation

3- The contiguity microtonal harmony scale (branch-branch) modulation
4- The random microtonal overtone scale modulation

1- The main-branch modulation (|-/ or MB):

In this modulation, the microtonal overtone scale of a main pitch modulates to
another microtonal overtone scale of a branch pitch by choosing a certain
overtone from the first scale and using it as a main tone in the second scale.
The fundamental tone of the second one is one of the first 16 overtones of the
first, except for the first, second, fourth, eighth, and sixteenth overtones of the
main pitch.
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For example:
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Figure 74: Modulation from the overtone tuning system of C'to the overtone
tuning system of D-+4cns.

2- The branch main modulation (/-] or BM):

In this modulation, the microtonal overtone scale moves to one in which the
main tone of the first scale is one of the branch pitches of the second, and the
scale of the first is within the overtones of the second (see Table 7). In this
instance, the fundamental of the second is a fundamental for both harmonic
series. At the same time, the second scale’s main tone is an undertone for the
fundamental of the first scale.

For example, in the modulation from the E.i4cne microtonal overtone scale to
the C microtonal overtone scale, the C is not present in the first 16 overtones
of the E._i4ce harmonic seties, but the E. j4cs Overtone exists in the overtone
tuning system of the C as the fifth and tenth overtones. C is also the fifth
undertone of E.j4cne:

E-14cent /-IC
H 1 | =
=1 < I
I I

Figure 75: Overtone harmonic movement from E.i4cnes t0 Coroent.

Both the main branch modulation and the branch main modulation can be
done directly from E.isene to C or from C to E.j4ene without mediator a new
microtonal overtone scale without having any linking overtone, as is seen in
the previous examples, or they make the change by using one or more linking
overtones. The linking tones are shared overtones as they have the same fre-
quencies between two or more harmonic series and support the process of the
harmony in the modulation.
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3- The contiguous microtonal overtone scale modulation (branch
branch modulation) (/—/ or BB):

By using a mutual overtone in two microtonal overtone scales, it is possible to
modulate from a microtonal overtone scale of a certain pitch to a new one,
where both microtonal overtone scales are neither a branch scale nor a main
scale for each other. In other words, the fundamental tone of the first harmon-
ic series does not match the overtone in the first 16 overtones of the second,
and the fundamental tone of the second does not match the overtone in the
first 16 overtones of the first.

In this case, the new fundamental tone comes through a modulation in a
branch mutual overtone which exists in both harmonic series.

The second harmonic series can be a branch harmonic series or a main hat-
monic series for the first series, but in overtones higher than the first 16 over-
tones of both harmonic series. Otherwise, both harmonic seties have no direct
relationship with each other, and the second one is an enharmonic series.!*
When this is the case there are no linking overtones between the two harmonic
series.

For example, the C harmonic series and the E.s3cns harmonic series have no
direct overtonal relationship, as the fundamental tones of both harmonic series
are not present in the first 16 overtones of each other. The modulation process
goes through the thirteenth branch-tone, Fisicnts, in the first harmonic series,
C, which is at the same time the ninth overtone of the second tone, E. s3cnis:
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Figure 76: Overtone harmony modulation from C+ocne to
E-s3cns through the thirteenth overtone.

4- The random microtonal harmony modulation in the microtonal over-
tone scale (0-0 or OO):

This modulation can be achieved by moving directly to a new harmonic series
or to an odd harmonic series without any preparation. The modulation hap-
pens without using any of the items from the first harmonic series. The fun-

145 Enharmonic series is a term used for a series of overtones where the fundamental tone has no
integer multiples.
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damental tones in both harmonic series have no equivalent overtone in the
first 16 overtones in the other harmonic series.

For example, while modulating from C microtonal overtone scale to A-oent
microtonal overtone scale, the overtone setries for A+oee has no direct relation-
ship with the overtone seties of A+ocne. Additionally, the fundamental C has no
duplicate overtone in the harmonic series of A+oen, and Ao has also no
duplicate overtone in the harmonic seties of C:

Figure 77: Random overtone harmony modulation from Ciocat to A-+oent.

The examples above were performed by using 1200 cents to an octave. In the
compositions that were written to illustrate this theory, the 72-TET and the
24-TET were used to make their results as precise as possible, without compli-
cating the work for musicians and for other composers and theorists who may
use or study this theory. In the 72-TET case, the smallest interval in a micro-
tonal overtone scale is 16.7 cents. All intervals, which are equal or less than
16.7 cents, will have the same accidental. For example, all overtones between
Csents and Chgenss are treated as C. In the 24-TET case, the smallest interval in a
microtonal overtone scale is 50 cents. All intervals, which are equal or less than
50 cents, will have the same accidental. All overtonal intervals between Cosents
and Ciosens are treated as C, and all overtonal intervals between Ciogenrs and
Ci75ents ate treated as CF.146

5.6 Linking overtones

The linking overtones are used in three methods.

The first method is used to support the fundamental tone of the second scale,
where the linking overtone is a branch pitch of the first scale as well as the
main pitch of the second scale.

The MB modulation can use more than one linking overtone, if these linking
overtones exist in both harmonic series.

For example, D+4cnis Overtone is a linking overtone in the modulation between
the first microtonal overtone scale C and the second scale of D4ens. The ninth

146 See Figure 11.
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overtone, D y4cns, Of the first harmonic series, C, is converted into a main tone
in the harmonic series of the second:

T
2 d =

oy —r| f

J o \ =

Figure 78: Overtone harmonic modulation from Ce+ocne to D-+4cars through
the ninth overtone of C.

The second method creates a smooth modulation from a branch harmonic
series to a main harmonic series by using one or more linking overtones. In
this case, however, the linking overtone is the main tone of the harmonic
series of the first microtonal overtone scale, and it is one of the branch over-
tones of the modulated microtonal overtone scale.

For example, E. i4enes s the fundamental of the harmonic series of the first
microtonal overtone scale. It is also the fifth and the tenth overtone of the
harmonic series of the second microtonal overtone-scale, C. E 14cns is used as a
linking overtone in the modulation between both microtonal overtone scales:

E-14cent /-IC
A e
l. ) 4“/ }

Figure 79: Overtone harmonic movement from E.tscars t0 Croene through the
fundamental and the fifth E.14ns and the fifteenth Hoj2cns Overtones.

The third method is based on linking two microtonal overtone scales through
their mutual pitches, excluding the main pitches of both scales, so branch
overtones linked together help the modulation process. As is illustrated in the
previous example, linking between two microtonal overtone scales can happen
also through one or more of their overtones.

For example, E_14enes and Hop4enis are both linking overtones helping in modula-
tion between two microtonal overtone scales. H.isens represents the third,
sixth, and twelfth overtones of the E_j4cns harmonic series. At the same time it
represents the fifteenth overtone of the C harmonic series.
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The linking overtone E.i4enis also represents the second, fourth, eighth, and
sixteenth overtones of the E.14cnts harmonic series, as well as the fifth and tenth
overtones of the C harmonic series. This process takes place while the funda-
mentals of both harmonic seties have no direct link.

E-14cent /—IC
ol | |

T e o
5 4

Figure 80: Overtone harmonic movement from E 14cas t0 Ceoent
through the fundamental and the third overtones.

The example below shows a modulation from the C microtonal overtone scale
to G+2ents, through the overtone Ho12enis, where Hoqaenss 1s the fifteenth overtone
in the C harmonic series, and the fifth and tenth overtones in the Gzens hat-
monic series:

Figute 81: Overtone harmonic movement from Ceocor to G-2enis through the
fifteenth overtone.

The third method of use for the linking overtone plays a major role in the
contiguous microtonal harmony scale modulation.

The main difference between the main branch modulation and the branch
main modulation is that main branch modulation goes from a high consonance
to a low consonance when it moves from the fundamental tone to an over-
tone. Conversely, the main tone modulation will gain more harmonic stability
while moving from an overtone to its fundamental.
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6 The maqgam system and the overtone series

6.1 Microtonality in Arabic Music

Arabic Music is based on magamat. Microtonal'¥ intervals have an important
function in magam, although these intervals are not completely fixed. They
change from time to time by using amas.'® Ajnas provide the feeling of
modulation to new magamat within the main wagam itself.'¥

Many studies have been carried out since the ninth century to give the mwagam
and the music of Islamic period a logical and scientific explanation. The
musical study about the magam tuning system was performed by several
philosophers and theorists including Abu-l-Hassan Al ibn Nafi (Ziryab) (d.
ca. 857), Abu Yusuf Ya’qub Al-Kindi (Al-Kindus) (d. ca. 873),
'Ali bin Yahya bin abi Mansur Al-Munajjim (913), Abu Nasr Al-Farabi (d. ca.
950), Abu Ali al-Husayn ibn Abdullah ibn Sina (Avicenna) (d. ca. 1037), and
Safi al-Din Al-Urmawi (d. 1294 AD).

With Safi al-Din Al-Urmawi, Arabic music theory reached its summit. Since
then, Arabic music has suffered a kind of stagnation, with very little
development.!>

Magam, as defined in Chapter 2 above, is an Arabic term for mode, scale, or
melody. A specific maqam is responsible for the feeling or mode of a piece of
music, much like a key signature and the relation to the Doctrine of Affections
in Western classical art music. The word maqam was introduced into the
musical language after the thirteenth century to replace the word naghme,'>! a
tone or a degree. It was used more frequently by theorists between the ninth
and thirteenth centuries.

Each magam has a name that refers to its origin, a person’s name, or to a
special feeling.!> Magamat are composed of gjnas. Ajnas play a very important
role in the maqam structure, which allows musicians to modulate from one
magam to another freely.

147 Some musicologists consider magamat like magam Ajam, Kurd, Hijaz, and Nabawand to be equal
temperament scales, by comparing them to the Western tuning system. I do not find this correct.
For example, magam Hijaz, compared to the major scale, has the third interval slightly lower than
the major scale in Western music. This slight difference changes from one country to another or
even from one city to another and gives the magamat their characters.

148 Singular jins, plural ajnas. Normally two ajnas form a magam. These relate to the trichords,
tetrachords, and pentachords in Western music.

149 E1 Mahdi, Salah. La musique arabe. Alphonse Leduc, Paris 1972, pp.45-47.

150 Maalouf 2002, p.19.

151 Nagham is singular, the plural is #aghamat.

152 VWA a1 e saal athas dgall ol £ lde tasne ol Ol Salah ad-Din, Muhammad. The Key for the
Arabic Tunes. Mkhemer 1980, p.86.
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Ajnas can function as trichords, such as jins Ajam, jins Sika, tetrachords,'>? such
as jins Rast, jins Bayati; and pentachords, such as jins Naua-Athar, jins Mahur\>*
In many cases the heptatonic scale can present a magam, although theoretically
all kinds of other scales can be encountered too, which facilitates the
production of immense variability of scales. These scales form the row of
maqarn.

In his book Kitab Al Musiga Al Kabir'>> Al-Farabi explains the process of
generating a tone system by applying the Pythagorean mathematical method to
define what was called naghme (maqam) during the Islamic period. Additionally,
the circle of fifths was used by most Arabic, Persian and Turkish musicians
and theorists to build their tuning systems.!56

The slight differences in the intervals in the ajmas are very important to
differentiate one magam from another. The same magam can be used differently
in different countries or within the same country. There are three reasons for
these differences:

- Due to the different accidental notations in different countries which lead
to different tuning systems, the same magam can be used differently. For
example, in the Arabic world ganoon'>? players use the 24-TET system, but
the musicians in Turkey and some musicians in Syria use the 54-TET. The
small intervals in the 54-TET give the musicians more freedom to choose
the right interval for their magan.

- Magam music is famous for improvisation; many musicians perform the
maqam as a heritage that does not need to refer to musical theories.

- Between the ninth and the thirteenth centuries when Islamic!®® culture
flourished, different theories in tuning systems were written following
different mathematical methods.

153 In some theories about the magam jins are defined as tetrachords, *=* <! T2 "1, 207,

154 Al-Humssi 1992, p.113.

See also Farraj, Johnny. Magam World.(http://maqamworld.com/ajnas.html, 2001-03. Accessed 7
Feb. 2016.

155 Al-Farabi 2009, pp.225-982.

156 Ashton, Anthony. Hammonograph, Wooden Books, Wales, 2003, p.13.

157 Arabic instrument similat to the santnr which can perform different equal temperament systems
depending on what Urab (Pedals) it has. The 24-TET has 24 Urab in each octave of the instru-
ment.

158 In the Islamic period, magam music was widely used in most countries under the rule of the
Islamic government.
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Theoretically speaking, magam Ajam in Arabic music has a scale similar to the
major scale in Western tonal music, where the intervals between the tones of
each scale are similar either in the 12-TET or in the 24-TET:

[ - I |

¢ he &
cents. 209
L |

1 1

200
L

Figure 82: Magam Ajam on B-flat written in 24-TET/ major scale on B-flat written in 12-TET.

This similarity in notation is not realistic in performing traditional Arabic
music. Magam Ajam is performed in different ways and it carries different
meanings relating to the area that the musician comes from, the instruments
used, and the theory adapted in constructing a tuning system.

For example, a similar scale can be written in the same way for the 12-TET
and the 24-TET, although it has completely different intervals:

'l
=4 I 1
=7
ey I —

[ -

204 180 114 204 204 180 114
oscillaion  ~ ® o o =
= =4 < < =

ratio - B ¥ B ~

27/16

8192/6561
4096/2187

Figure 83: One of al-Urawi heptatonic tuning-system rows written in the 12-TET
or in the 24-TET.!

The reason behind the similarity in notation and the differentiation in intervals
is that each interval is written to the nearest interval in both the tuning systems
12-TET and 24-TET.

If the same scale is written in the 72-TET then it has a different and more
realistic notation:

f
P-4 Il
ﬂ\—l_b—-—w
r 2 -

204 180 114 204 204 180 114
oscillation ® 0 N © o
N = =4 2 < o =
ratio — = < o = o

N

8192/6561

4096/2187

Figure 84: Al-Urawi heptatonic tuning-system rows written in the 72-TET.

159

Maalouf 2002, p.152; Touma 2003, p.22.

81



In the twentieth century, especially following the Arabic Music Conference in
1932, music theotists including Habib Touma!®® and Salah El Mahdi'¢! agreed
on adapting the 24-TET as the main tuning system for Arabic music. As far
back as the ninth century, theorists like Al-Farabi and Al-Kindi adopted a
system very similar to the 24-TET.

Theoretically speaking, although this allows musicians to write down their
music, musicians continue to perform maqamat in a vatiety of microtonal
intervals. The positions between the pitches and the correspondent intervals
are not fixed or limited. Even when musicians move between the pitches of
the same magam, they create asymmetric interval melodies, which are
responsible for the different musical expressions. This is similar to the
difference in the diatonic scales in Western music and the 12-TET. For
example, magam Rast can be performed in Syria in a different way than in
Turkey, Azerbaijan, or Iran.

6.2 The properties of the magam

Arabic music theories include certain elements that help to explain the
properties of the magam. These properties can be summed up as follows:

Magam rows or the scale of the magam (al-dinan)

Al-dinan is composed of the main tones of the magam. These tones are replaced
in the main magam rows, which are normally a heptatonic scale, though not
always (see Figure 86).'92 Additionally, the second dinan should be added to the
main dinan to give a clear feeling to the magam. These danauien'®® can be
counterparts, but not necessarily. An example for the counterpart dananien is
magqam Rast:

7
7,
{7y

A'#

¢

scpurating interval
(bwod tanien)

Figure 85: Row of maqam Rast and its dananin.

160 Touma 2003, p.24.

161 See E1 Mahdi 1972, p.36.

162 Parfitt, David. The Oud. http:/ /www.oud.eclipse.co.uk/index.html, 2001-2016. Accessed 7 Feb.
2016.

163 Singular is dinan and plural is dananin.
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An example of danauien that does not function as a counterpart is zaqgam Saba,
in which the main diuan is different from the rest tones of the magam. It is not
a heptatonic scale; it starts on D4 (garar) and ends on CO6 (janab) with a
sensitive tone F:

Mein-dinan ins Sab

jiny Hijaz jins Hijaz jins Jharkah : ins Hijaz
=y

A jins Saba i s > E_._ et b‘ 5= b. N : fing il e vfm\Su/ru :
o Ve i P
o ot L

separating interval
(buod tanieni)

Figure 86: Row of magam Saba on D'%* and its danauin.

As mentioned above, this magam is normally written in 24-TET, but it is
practically performed with different intervals, as long as the Arabic tuning
system is not tempered.'6>

Because of the slight changes of intervals in the different zagamat, it is possible
to have over 300 magamat. Because modern Arabic music does not use as
many intervals, the number of the magamat is diminished to a hundred.!¢

In most parts of this theory the maqam is wtitten within an octave, and I call it:
The scale of the magam.

The gente of the magam (ajnas)

Each simplified row of maqam is composed of two or more main groups of
notes, each of which can perform melodic material, or a/ban.!” The similarities
and differences between these groups of notes decide the genre of the magam.
The groups of notes called ate the gjnas which allow modulations between the
maqamat by passing through a certain jins to form a new magam. The ajnas
reflects the complexities of maqam structures.

Within the maqam, there are two kinds of ajnas: the lower jins (jeze’a) and the
upper gjnas which can be connected or separated. The difference between
them is that the connected ones have no separating interval with the upper jins,
but in the unconnected ones the lower-jins and the upper jins are separated by
an interval (see magam Rast, Figure 85).

104 Al-Humssi 1992, p.123. There is another way to write maqam Saba; see

Patfitt. http://www.oud.eclipse.co.uk/sabaarab.html, 2001-2016. Accessed 7 Feb. 2016, where the
maqam Saba is written in a slightly different way.

165 Touma 2003, p.45.

166 E]1 Mahdi 1972, p.35.

167 Al-Humssi 1992, p.109.
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Genres in practice (#quod al-maqam)

There are at least two and maximum five #guod in the same row of magam.
They are used mainly in the analysis of the magam to explain the relationship
between the ajnas.

For example, magam Saba, Figure 806, has four ugnod:
1- Agd's® one: Saba

2- Agd two: Hijag

3- Agd three: Hijaz

4- Agd four: [harka

The Tonic (Qarar), Jawab al-magam, the Dominant (ghammaz) and the Hassas Al-
magam

The tonic or the garar is the tone the lower jins (jeze’a) starts with. It is in the
opposite of the Jawab, which is the upper tone of the magam.

The ghammaz; al-magam is the second important tone in the magam. It can be its
third or fourth tone but in general, it is its fifth tone, but in the example of
magam Saba on D the ghammaz is the third tone (F), and in the example of
magqam Rast on C the ghammaz is the fifth tone, which is G.

Hassas Al-magam is the minor second interval before the Jawab.

Modulation in magam

The modulation in magam music means moving from a certain magam to
another by having good understanding of the use of the intervals.

There are two kinds of modulation to go from a magam to another through a
common jins between both of them, or by moving to a new magam. This new
magam has no direct relationship with the main magam, or no common jins."”

Example of modulation in magam from Arabic music:

Jadaka 1-Ghaith is 2 muwashah'”’ written by Majdi Al-Aqili in magam Hugam.

168_Agd is the singular of the plural uguod.

169 See Chapter 6.5.

170 Muwashalh is an Arabic way of writing songs by using strophic structure and rhythm similar to
that were used in Andalusia between the eighth and the fifteenth centuties.
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Jadaka L-Ghaith

Muwashah Majdi Al-Aqili

magam Huzam

D=laa in jins Nawa Ather
in jins Sikah on Ed onF

in jins Sikah on E {

17 15 1312

in jins Nawa Ather
in jins Hijaz on G onF

ol [r— R [ e P— m_—
) A 1 T 1 1 T | — 1 1T 1 =T '1-

in jins Bayati on G
—_—

in jins Rast on F on onE 4 in jins Rast on G

in jins Nahawand on C in jins Hijaz on G onF

in jins Bayari in jins Sikah
— . — on G onE
in jins Bayati on G in jins Rast on F _—
2zn ) D.C.al Fine

v | o

Figure 87: Ajnas in Jadaka 1.-Ghaith. Magam Huzam on EJ.”l

The muwashah starts with the lower jins (jeze’a) jins Sikah on EN of magqam
Huzam, then it moves between the other genres ajnas of the magan::

17t Fakhrti, Sabah. Jadaka 1.-Ghaith. http:/ /www.youtube.com/watch?v=MWyo0OR880ug. Accessed
7 Feb. 2016.
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Jjins Bayari
jins Hijaz jins Rast
P BN

ins Rast jins Rast i
o o i e Jins Sikal
Jins Sikan ___fins Hifaz b_._ - b_._ Jjins Hijaz
A A | o * — * o0 44 e p—
' 4 o Yo * e o
B S | S S— —
e et ol
- separating interval separating interval
e (buod tanieni) (buod ramieni)

Figure 88: Row of magam Huzam on EJ

6.3 The maqgamat in a tuning-system of a harmonic series

The flexibility of the zagam is an important property that enables it to adapt to
different tuning systems of different cultures and theoties. Because of this
flexibility, it is possible to have thousands of magamat, for the magam to be
different depending on geography, and for the magam to have an entirely new
form. For example, there are many magamat that have a special character in the
Syrian Desert. These magamat are not found in cities and it is not clear if they
are based on a certain tuning system theory or not. One of these magamat was
played and sung by Muhammad Sadeq Haded. By analyzing the song we see
the following simplified!”? rows of maganz:'"

Intervals
inHz: 37872 4109 4598 48967 35458 5825
Intervals

ingons: 441 <18 24 -15 27 -15
f \ | A

v ¥ [ f '

Figure 89: Notes from a row magam is used in the Syrian Desert.

By simplifying the previous row of magam the following system results:

-58 -64 -55 -67 -55

0 |
A

Figure 90: Simplified row magam for the previous example.

172 It is not enough to describe and limit the wagamat in just seven pitches. I call the wagan written
in a heptatonic scale a simplified row of magam ot a scale of the magam.

173 Hadied, Muhammad Sadeq. http://www.youtube.com/watch?v=pRx3NoFnpRM. Accessed 7
Feb. 2016.
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Writing the system in 24-TET gives the following ajnas:

jins Sikah s Kurd

N>

Figure 91: Possible gjnas in the previous simplified row of magam in 24-TET.

This magam has a new order for the ajnas which does not exist in the well-
known magamat. The nearest maqam to this is waqam Bastah-Nikar as it has
both ajnas jins Sikah and jins Kurd:

jins Sikah Jjins Saba

§ —_— jins Kurd { .l)l ‘bl l{ Jjins Kurd e _jiins Sikah
- * o

.1). "' =
.1(,' .‘.

Figure 92: Row of maqam Bastah-Nikar.

This flexibility is also in the microtonal intervals of the magan,'™ and its ajnas.
Flexibility is an open resource for further developments, and for new magam to
be created. This flexibility in the magam makes the adaptation of the microton-
al overtone scale to the magam world possible.

If the microtonal harmonic tuning system for the C1 harmonic series in the
24-TET, is rewritten'” the properties of the maqam are evident. For example,
the following ratios form intervals with in an octave for a tuning system have a
certain mode: 8/9, 9/10, 10/11, 11/12, 12/13, 13/14, 14/15, 15/16. See be-
low:

17 Manik, Liberty. Das Arabische Tonsysten im Mittelalter. E. ]. Brill, Leiden 1969, p.10.
175 1 am using the overtone series written in the 24-TET, which is what Arabic musicians generally
use.

Fundamental

ne
Overtone: 1 2 3 4 3 6 7 8 9 10 1 12 13 14 15 16
&\ml'{ 2400 3600 4302 4800 51B6 5502 5769 6000 6204 6386 6551 6702 6841 6969 TOBS 7200
' o k - = i’} T
) ¥ . ; Ve jo ¥

. is

k
= = - o
- T ‘14 42 31 H 14 +51 82 5 31 12

The first 16 overtones in a harmonic series written in 24-TET.
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e 900 101 112 1213 1314 1415 1516

Analyzing a row of magam from this tuning system shows that it has the ele-
ments of the waqam, for example, it has a diwan and five oguod:

e

main-divan

Agd one: jins Ajam on C
Agd two: jins saba on F¥
Agd three: jins Ajam on C
Agd four: jins Rast on D

n Jins Ajam on C
I 1

Jins Saba on F¥
|

Jins Rast on D

Jins Rast on D

Jins Ajam on C
]

]
jins Ajam on C

Jjins Saba on F}
r 1

Jins Ajam on C
(]

jins Rast on D

Figure 93: Row of overtone magam on C.

+

Jins Rast on D

This maqam has a Ghammazg on its fifth, G, and starts with jins Ajam.
There are more examples about this kind of #agam in the analysis of the opera
Qadmoos in Chapter 8.7, in addition to some examples for solo instrument in

Chapter 8.3.

6.4 The possible ajnas of the maqarat in the first four octaves of

an overtone

A microtonal overtone scale can have the possible following gjnas in the over-

tone tuning-system:

Overtone jins

Correspond-
ent Arabic
music jins

Overtone jins

Correspond-
ent Arabic
music jins

Jins in
72-TET
-
jins in
24
ATEr —

Jins Ajam/ Jins
Jharka

Jins in .
T2-TET —+
Jins in =
24-TET T L

Oy 8/9,9/10

4/4

Intv. 176 : 4/4,

O, 9/10,10/11

Intv.: 4/4,3/4

176 Ov.: the overtone number. Intv.: the corresponding interval.

88




jins in
72-TET
Jinsin
24-TET r

jins in
72-TET L
D)
Jing in
24-TET

Intv.: 3/4,3/4

O,: 11/12,12/13

Intv.: 3/4,3/4

jinsin
24-TET

| Jins Awj-Ara

Jins in
jins in
24-TET

O,: 11/12,12/14

Intv.: 3/4,5/4

O,: 12/13,13/14

Intv.: 3/4, 2/4

Jins in
T2-TET
..
IS 2
Jins in
ATET () ook |

Jins Anyj-Ara

T2-TET I
o

Jjins in =
24-TET X8

Intv.: 3/4,5/4

Oy: 12/14,14/15

Intv.: 5/4, 3/4

Oy: 12/13,13/15

jins in
72-TET A6y

Jins in
24-TET

Jins in

T2-TET
D

Jins in

24-TET éi' =
D

Jins Musta’ar

O,:13/14,14/15

Intv.:2/4,3/4

O,:13/15,15/16

Intv.: 5/4,2/4

—_—
Jjins in =
72-TET

jinsin
4-TET

Jinsin =
T2-TET
24-TET
.

O.: 14/15, 15/9~

Tntv.: 3/4, 6/4

O.: 15/9%,
9~/10"

Intv.: 6/4, 4/4

At b n e
.

Jinsin — -
24-TET f&"”
L2

Jins in
T2-TET
[y
jins in -
24.TET

o

Oy 77/8%, 8% /97

Intv.: 5/4,4/4

O,: 15/16, 8™/9"

Intv.: 2/4,4/4

jins in
72-TET g

Gk = .
— gy Jins Rast
S == FeiE ———
O.:  8/9, 9/10, | Intv: 4/4, 4/4, | 0,:9/10,10/11, | Intv. 4/4,
10/11. Cgo,10,11) 3/4 11/12 3/4,3/4
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Jinsin
72-TET
Jins in
24-TET

Jins in
72-TET

Jjins in T
24-TET

Jins Saba

Jiny in
24-TET
[y

O, 10/11,11/12, | Intv.: 3/4, 3/4, | O.: 11/12, 12/13, | Intv.: 3/4, 3/4,
12/13 3/4 13/14 2/4

it H i yiebeie e

it e et Jmin Mﬁ
O, 11/12, 12/13, | Intv.: 3/4, 3/4, | O.: 12/13, 13/14, | Intv.: 3/4, 2/4,
13/15 Carinisas) 5/4 14/15 3/4

L Gimbenc

s e
O, 12/13,13/15, | Intv.: 3/4, 5/4, | O.: 13/14, 14/15, | Intv.: 2/4, 3/4,
15/16 2/4 15/16 2/4
WTE s=o==r=o=s A e
s e it zﬂ:;i%iiiifff
O, 13/14,14/15, | Intv.: 2/4, 3/4, | O, 13/14, 14/16, | Intv.: 2/4, 5/4,
15/16 6/4 8"/9" 4/4

i @ i

:i‘?}—:# g e ﬁiﬁhﬁﬁ[
O, 13/15, 15/16, | Intv.: 5/4, 2/4, | O... 14/15, 15/16, | Intv.: 3/4, 2/4,
8" /9" 4/4 8" /9" 4/4

e
T2-TET %@ ]Zﬂj‘ Kﬂrd

Oy.: 15/16, 8%/97,

9™/10"

Intv.: 2/4, 4/4,
4/4

Table 8: Possible gjnas in an overtone scale compared to classical Arabic gjnas.
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This comparison between the gjnas of the traditional magam and the ajnas of
the overtone maqam is not completely accurate, as the intervals between both
styles can be different. For example, from the table above, in jins Saba on F¥ it
is more accurate to say that the interval between F#$-G in the traditional jins
Saba is about 160cents,'”” but the overtone jins it is fixed on 151cents,!”® and
the interval between G-AN in the traditional Jins Saba is about 140cents. This
interval, however, is fixed in the overtone jins at 139cents, and the interval

between A% -H® in the traditional Jins Saba is about 95cents, but it is 128cents
in the overtone jins.

In this situation, we can deduce two significant arguments.

(1) The magam system is not fixed. As mentioned above, 24-TET is a
pragmatic compromise, and musicians can interpret the interval system of a
maqam in different ways. A composer can define the magam intervals within a
certain composition or within a part of a composition by adapting the intervals
of the overtone series in one of the above mentioned ways. The composer can
then argue that he is still composing within the magam system and that he is
interpreting the maqam system in a spectral way.

(2) A composer can also argue that he is primarily a spectral composer using
the intervals of the overtone series as basic intervals. If he arranges these
intervals in a way close to magamat, he uses magamat as a source of inspiration
when composing within a spectral and global way of composing and thinking.
Any movement between the previous overtone ajnas will give a character to the
overtone magam. The number of gjnas will increase when modulation from an
overtone maqam to another occurs.!”

Each of the gjnas found in the overtone magam and has no correspondent jins
in the Arabic magamat possess a special feeling, and can be used individually.
These gjnas are the overtone agjnas, each of which differs from the others by the
name of the main overtone and the numbers of the overtones. For example:
Cat,iz,13,15 80 is a jins in overtone-magam on C that has the following intervals
from F4:11/12,12/13,13/15.

177 In general, the accidental shaped presents the quartertone (50cents), but in Arabic music it is
used to refer to the microtones whose range can be approximately between 25cents and 75cents.
178 From the overtone series (Figure 12) O12- O = 6702-6551=151cents.

17 See Chapter 6.6.

180 Jt can be written also as a shortcut: Cai1315. If the numbers are without interruption the
shortcut can be written as Cai,12,13,19= Cai-14) .

A shorteut for jins, like Cqsg~o~ 107 can be written Cas 10 .
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Jins in
T2-TET
Jins in
24-TET

Figure 94: jins Cai1,12,1315).

6.5 The possible ajnas of the magamat in the chromatic micro-
tonal overtone scale

The chromatic microtonal overtone scale and the wagam system

By using the sixteen tones of the C.M.O.S., more gjnas can be found. It is of
special significance here to consider the theory of overtone amplitude dis-
cussed in Chapter 5.1.1 which demonstrates that the amplitude of these over-
tones is less than the amplitude and consonance of the lower overtones which
are closer to the fundamental.

The maqam derived from the overtone series is the overtone magam and the
ajnas found in it are the overtone ajnas.

The possible overtone gjuas in the CM.O.S.

It is clear that the C.M.O.S. has more overtone gjnas varieties than the M.O.S.
As it is illustrated below, jins Sikah can start from different overtones:

Overtoneno.: 5 11 21 Overtone no.: 11 3 27
Jins in Jins in
72-TET . 72-TET
D]
24-TET o i® -TE
. = 2.
Overtoneno.: 3 13 29 Overtoneno.: . 25 27 15
in jins in
75{'}"5'1' 72-TET
jins in . 4[{{;-‘}1'111‘ 4 =
24-TET 4 - i .
3. o :
Overtoneno. 7 15 17 Overtoneno.: 29 1 9
jins in jins in
72-TET T2-TET =s=

il

Jins in ™ Jjins in
5 24-TET § === 24-TET
. 6.

Figure 95: Possible overtone gjnas Sikah in a C.M.O.S.
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The Gang Leader and His Brother 27
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The Prince and his Aphrodite
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The Victims in the Hands of the Gang Leaders
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‘The First Victim in the Cage 90
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He Loves Him/She 49
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Duel Between the Macho and Aphrodite 53
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Happy Massacre End 147
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