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Investigating Musical Interval Ratios of the Modes of Chargdh Compared with the Consonance
Models

Abstract

Intervals in Persian music has always been a subject of controversy for musicians. In a band performance, due to
the inaccuracy of the intervals, the musicians perform with considerable difference, which results in a
multiplication of errors. Creating scales with specified fractional intervals prevent differences in performance and
can also measure the amount of concordance in polyphonic music. The research method is analytic-comparative.
Radif is a collection of melodies that have been gathered from the past. The Radif is made of various parts called
Dastgah. Modes of each Dastgah are extracted from the available Radifes. Concordance theories are models based
on physical, physiological, psychoacoustic and music theory studies. Phenomena such as virtual sound, acoustic
roughness, simple ratios and critical bandwidth have been used to construct the models. The result of each model
is a graph that shows the amount of concordance at each musical interval. Based on past studies and general
intervals of each mode (the usual quarter tones criterion in Radif and allowable range of ancient tonal intervals),
scales with specific tones are constructed. These potential scales have been evaluated according to two
concordance theories with harmonic entropy names and the Foster model. Among them, the most consonant scale
is chosen. The case study for this paper is the mode of Chargah. The Chargah is made of two similar tetrachords
that can be described as: less than whole tone, more than whole tone, less than whole tone. Chargéh is one of the
main Dastgahs in Radif of Persian music. This mode is also incorporated in Western music and is known as the
Double Harmonic. Although this scale can be considered as a tempered Chargah, in 12 ET, the intervals in the
Radif as well as in older texts differ from that. Six scales with specified fractional intervals with limits of 3, 5, 7,
11 and 13 are nominated. Therefore the intervals created are all part of the microtonal intervals. Based on the
results, in both methods, the scale of Chargah no.3 with 7-limitand intervals of 15/14, 7/6, 16/15, 9/8, 15/14, 7/6
and 16/15 have had the most concordance. While at first it seems that a low-limit scale might be more acceptable,
the 7-limit Chargéh has yielded the best result. The reason for this may be due to the distribution of consonance
rates. At the 7-limit Chargah some levels of concordance are distributed across all intervals, but the 3 and 5- limit
Chargah are made up of a few very consonant intervals and a large number of relatively dissonant intervals. In
the harmonic entropy method, one of the Chéargah with the 11-limit is the least concordance, but in the Foster
method the 3-limit is the least. The reason is how each of the two models was created. The harmonic entropy
diagram shows the degree of concordance continuously; therefore, if an interval with a large ratio is close to a
simple ratio, this method is considered it as a relatively consonance, but in the Foster method this interval is fully
dissonance.

Keywords: Consonance models, Chargah, Microtonality, Persian Musical Interval, Potential Scale.



