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Short Description

Arabic music, oriental music...



Description


Arabic Maqamaat



Arabic Maqam Arabic maqām (Arabic: ;هقام



pl. maqāmāt  هقاهاتor maqams) is the system of melodic modes used in traditional Arabic music, which is mainly melodic. The word maqam in Arabic means place, location or rank. The Arabic maqam is a melody type. Each maqam is built on a scale, and carries a tradition that defines its habitual phrases, important notes, melodic development and modulation. Both compositions and improvisations in traditional Arabic music are based on the maqam system. Maqams can be realized with either vocal or instrumental music, and do not include a rhythmic component. Contents • • • • • • • • • • •



1 Background 2 Tuning system 3 Notation 4 Intonation 5 Ajnas 6 Maqam families 7 Emotional content 8 Modulation 9 Further reading 10 See also 11 External links



Background The designation maqam appeared



for the first time in the treatises written in the fourteenth century by Al-Sheikh AlSafadi andAbdulqadir Al-Maraghi, and has since then been used as a technical term in Arabic music. The maqam is a modal structure that characterizes the art of music of countries in North Africa, the Near East and Central Asia. In this area we can distinguish three main musical cultures which all belong to the modal family, namely the Turkish, the Greek, the Persian and the Arabic. A strong similarity exists between these three families in which the same modal structure is known as Makam in Turkish music, Dastgah in Persian music, Mugam in Azerbaijan, Meqam in Kurdish music, Makam in Assyrian music, Shash Maqom in Uzbek music and Muqam in Uyghur music. The maqam was preceded by seven centuries, by the Dastgah of Persia, developed by Barbod. Many Arabic maqams can trace their names to the Persian language, e.g. Nikriz, Farahfaza, Suzidil, Suznak, Rast, Sikah (from SeGah), Jiharkah (from Chehar-Gah) and Nairuz (from Nowruz). The reverse is also true, with Persian Goosheh names taken from Arabic, e.g. Hejaz (from Hijaz), Hoseynî (from Husseini), Oshshagh (from 'Ushshaq) and Hodi. Similarly, many Arabic maqam names come from the Turkish Makam, such as Sultani Yekah, Buselik and Bastanikar, while the following Turkish Makamnames trace their origin to Arabic: Hiçāz, Irak, Huseyni, Sűnbűle and Uşşak.



Tuning system Arabic maqams are based on a musical scale of 7 notes that repeats at the octave. Some maqams have 2 or more alternative scales (e.g. Rast, Nahawand and Hijaz). Maqam scales in traditional Arabic music are microtonal, not based on a twelve-tone equal-tempered musical tuning system, as is the case in modern Western Music. Most maqam scales include a perfect fifth or a perfect fourth (or both), and all octaves are



perfect. The remaining notes in a maqam scale may or may not exactly fall on semitones. For this reason maqam scales are mostly taught orally, and by extensive listening to the traditional Arabic music repertoire.



Notation Since microtonal intervals are impractical to accurately notate, a simplified musical notation system was adopted in Arabic music at the turn of the 20th century. Starting with a chromatic scale, the Arabic scale is divided into 24 equal quarter tones, where a quarter tone equals half a semitone in a 12 tone equal-tempered scale. In this notation system all notes in a maqam scale are rounded to the nearest quarter tone. This system of notation is not exact since it eliminates microtonal details, but is very practical because it allows maqam scales to be notated using Western standard notation. Quarter tones can be notated using the halfflatsign or the half-sharp sign . When transcribed with this notation system some maqam scales happen to include quarter tones, while others don't. In practice, maqams are not performed in all chromatic keys, and are more rigid to transpose than scales in Western music, primarily because of the technical limitations of Arabic instruments. For this reason, half-sharps rarely occur in maqam scales, and the most used half-flats are E , B and less frequently A .



Intonation The 24-tone system is entirely a notational convention and does not affect the actual precise intonation of the notes performed. Practicing Arab musicians, while using the nomenclature of the 24-tone system (half-flats and halfsharps), still perform the finer microtonal details which have been passed down through oral tradition. Maqam scales that do not include quarter tones



(e.g. Nahawand, Ajam) can be performed on equal-tempered instruments such as the piano, however such instruments cannot faithfully reproduce the microtonal details of the maqam scale. Maqam scales can be faithfully performed either on fretless instruments (e.g. the oud or the violin), or on instruments that allow a sufficient degree of tunability and microtonal control (e.g. the nay or theqanun). On fretted instruments with steel strings, microtonal control can be achieved by string bending, as when playing blues. The exact intonation of every maqam scale changes with the historical period, as well as the geographical region (as is the case with linguistic accents, for example). For this reason, and because it is impractical to precisely and accurately notate microtonal variations from a twelve-tone equal tempered scale, maqam scales are in practice learned orally.



Ajnas Maqam scales are made up of smaller sets of consecutive notes that have a very recognizable melody and convey a distinctive mood. Such a set is called jins (pl. ajnas), (Arabic: )جنس meaning gender or kind. In most cases a jins is made up of 4 consecutive notes (a tetrachord), although ajnas of 3 consecutive notes (a trichord) or a 5 consecutive notes (a pentachord) also exist. Ajnas are the building blocks of a maqam scale. A maqam scale has a lower (or first) jins and an upper (or second) jins. In most cases maqams are classified into families or branches based on their lower jins. The upper jinsmay start on the ending note of the lower jins or on the note following that. In some cases the upper and lower ajnas may overlap. The starting note of the upper jins is called the dominant, and is the second most important note in that scale after the tonic. Maqam scales often includes secondary ajnasthat start on notes other than the tonic or the dominant. Secondary ajnasare highlighted in the course of



modulation. References on Arabic music theory often differ on the classification of ajnas. There is no consensus on a definitive list of all ajnas, their names or their sizes. However the majority of references agree on the basic 9 ajnas, which also make up the main 9 maqam families. The following is the list of the basic 9 ajnas notated with Western standard notation (all notes are rounded to the nearest quarter tone): Ajam ( )عجنtrichord, starting on B♭ Bayati ( )بياجيtetrachord, starting on D Hijaz ( )حجازtetrachord, starting on D



Kurd ( )كردtetrachord, starting on D Nahawand ( )نياًنذtetrachord, starting on C Nikriz ( )نكريسpentachord, starting on C



Rast ( )راسثtetrachord, starting on C Saba ( )صباtetrachord, starting on D Sikah ( )سيكاهtrichord, starting on E



Maqam families • Ajam - Ajam ()عجن, Jiharkah ()جياركاه, Shawq Afza (  شٌق افساor شٌق )أفسا • Sikah - Bastanikar ()بسحو نكار, Huzam ()ىسام, Iraq ()عراق, Mustaar ()هسحعار, Rahat El Arwah ( راحة االرًاحor راحة



)األرًاح, Sikah ()سيكاه, Sikah Baladi()سيكاه بلذي • Bayati - Bayatayn ()بياجين, Bayati ()بياجي, Bayati Shuri ()بياجي شٌري, Husseini ()حسيني, Nahfat ()نيفث • Nahawand - Farahfaza ()فرحفسا, Nahawand ()نياًنذ, NahawandMurassah ( نياًنذ ّ  هرor )نياًنذ هرصع, Ushaq Masri ()عشاق هصري صع • Rast - Mahur ()هاىٌر, Nairuz ()نٌرًز, Rast ()راسث, Suznak ()سٌزناك,Yakah ()يكاه • Hijaz - Hijaz ()حجاز, Hijaz Kar ()حجاز كار, Shadd Araban ()شذ عربان, Shahnaz ( شينازor )شاىناز, Suzidil ()سٌزدل, Zanjaran ()زنجران • )زهسم



Saba - Saba ()صبا, Saba Zamzam ( صبا



• )كار كرد



Kurd - Kurd ()كرد, Hijaz Kar Kurd ( حجاز



• Nawa Athar - Athar Kurd ()أثر كرد, Nawa Athar ( نٌٍ أثرor )نٌٍ اثر,Nikriz ()نكريس



Emotional content Generally speaking, each maqam evokes a different emotion in the listener. At a more basic level, each jins conveys a different mood or color. For this reason maqams of the same family share a common mood since they start with the same jins. There is no consensus on exactly what the mood of each maqam or jins is. Some references describe maqam moods using very vague and subjective terminology (e.g. maqams evoking 'love', 'femininity', 'pride' or 'distant desert'). However there has not been any serious research using scientific methodology on a diverse sample of listeners (whether Arab or non-Arab) proving that they feel the same emotion when hearing the same maqam. Attempting the same exercise in Western music would mean relating a mood to the major and minor modes. In that case there is a wider



consensus that the minor scale is sadder and the major scale is happier.



Modulation Modulation is a technique used during the melodic development of a maqam. In simple terms it means changing from one maqam to another (compatible or closely related) maqam. This involves using a new musical scale. A long musical piece can modulate over many maqams but usually ends with the starting maqam (in rare cases the purpose of the modulation is to actually end with a new maqam). A more subtle form of modulation within the same maqam is to shift the emphasis from one jins to another so as to imply a new maqam. Modulation adds a lot of interest to the music, and is present in almost every maqam-based melody. Modulations that are pleasing to the ear are created by adhering to compatible combinations of ajnas and maqams long established in traditional Arabic music. Although such combinations are often documented in musical references, most experienced musicians learn them by extensive listening.



Further reading • el-Mahdi, Salah (1972). La musique arabe : structures, historique, organologie. Paris, France: Alphonse Leduc, Editions Musicales. ISBN 2856890296. • Lagrange, Frédéric (1996). Musiques d'Égypte. Cité de la musique / Actes Sud. ISBN 2742707115. • Maalouf, Shireen (2002). History of Arabic music theory, Faculty of Music, Université Saint-Esprit de Kaslik, Lebanon. • Marcus, Scott Lloyd (1989). Arab music theory in the modern period, Ph.D. dissertation, University of California, Los



Angeles. Published by U.M.I. 300 N. Zeeb Rd., Ann Arbor, MI 48106. • Racy, Ali Jihad (2003). Making Music in the Arab World: The Culture and Artistry of Ṭarab. Publisher: Cambridge ; New York: Cambridge University Press. ISBN 0521304148. • Touma, Habib Hassan (1996). The Music of the Arabs, trans. Laurie Schwartz. Portland, Oregon: Amadeus Press. ISBN 0931340888.



Dulab A dūlāb (Arabic:  ;دوالبliterally "wheel"; plural: dawālīb, Arabic:  )دواليةis a short instrumental composition used as an introduction in Arabic music, which serves to introduce the Maqam. It is generally performed in unison by a full ensemble.



Jins A jins (Arabic:  ;جنسplural ajnās,  )اجناسis a set of three, four, or five stepwise pitches used to build an Arabic maqam, or melodic mode. They correspond to the English terms trichord, tetrachord, and pentachord. A maqam is made up of two or more ajnas. The word derives from the Greek word genus, meaning "type."



Liwa Liwa (Arabic:  )ليوهis a type of music and dance performed in the Arab states of the Persian Gulf, mainly in communities which contain descendants of East Africans from Tanzania and Zanzibar. A large number of male participants arrange themselves into a circle, which is anchored by one or several drum players. A man paces in the middle of the group playing a simple reed instrument called mizmar or surnai, whose plaintive sharp sound reminds the listener of an oboe. The circle claps and dances in place, while individuals join a line which rhythmically paces around the inside of the circle. The Liwa is a more casual dance than the others, and can be performed with great spirit and banter from the young men who usually take part.



The three backing drums for this dance are the shindo, the jabwah, and thejasser. More recently, a fourth drum -- known as the Peeper -- was added. This drummer plays a dominant role, which gives him plenty of opportunity for a virtuoso performance. The mizmar has an oboe-like sound and produces a haunting melody, which is lent particular poignancy by the eastern tonic scale to which it is tuned. Like the oboe, it is made in two pieces, with a double reed fitted into the second piece. The best instruments these days are made of African hardwood in Mombassa and Dar Es Salaam. Their cost can be as high as $2,000. The Liwa begins with a mizmar solo of about six minutes in slow tempo. The drums join in, followed by the ten dancers/singers, and gradually the pace increases to reach a spectacular swirl of activity. The whole dance takes about 25 minutes and both men and women can be involved in a performance. The singing is always performed in Swahili -- the native language of Tanzania and Zanzibar. These were both major trading partners with the Gulf in centuries past, and have lent their language and culture to influence this fascinating dance. It is especially performed on Eid and other celebrations.



Quarter tone A quarter tone is an interval about half as wide (aurally, or logarithmically) as a semitone, which is half a whole tone.



Trumpet with 3 normal valves and a quartering on the extension valve (right).



Many composers are known for having written music including quarter tones or the quarter tone scale, first proposed by 19th-century music theorist Mikha'il Mishaqah (Touma 1996, p.16), including: Pierre Boulez, Julián Carrillo, Mildred Couper, Alberto Ginastera, Gérard Grisey, Alois Hába, Charles Ives, Tristan Murail, Krzysztof Penderecki, Giacinto Scelsi, Tui St. George Tucker, Ivan Alexandrovich Wyschnegradsky, Iannis Xenakis
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Types of quarter tones The term quarter tone can refer to a number of different intervals, all very close in size. In the quarter tone scale, also called 24 tone equal temperament (24-TET), the quarter tone is 50 cents, or a frequency ratio of 2 1/24 or 1.0293. In this scale the quarter tone is the smallest step. A semitone is thus made of two steps, and three steps make a three-quarter tone play (help·info)or neutral second, half of a minor third. In just intonation the quarter tone can be represented as 36:35 or 33:32, approximately half the semitone of 16:15 or 25:24. The ratio of 36:35 is only 1.23 cents narrower than a 24-TET quarter tone. This just ratio is also the difference between a minor third (6:5) and septimal minor third (7:6). Quarter tones and intervals close to them also occur in a number of other equally tempered tuning systems. 22-TET contains an interval of 54.55 cents, slightly wider than a quarter-tone, whereas 53-TET has an interval of 45.28 cents, slightly smaller. 72-TET also has equally-tempered quarter-tones, and indeed contains 3 quarter tone scales, since 72 is divisible by 24.



Playing quarter tones on musical instruments



A quarter tone clarinet by Fritz Schüller. Because many musical instruments manufactured today are designed for the 12-tone scale, not all are usable for playing quarter tones. Sometimes special playing techniques must be used. Conventional musical instruments which can play quarter tones include:         



Synthesizers (if design permits) Fretless string instruments (on fretted string instruments it is possible withbending or special tuning) Slide brass instruments (trombone) Woodwind instruments, using special fingering or bending. Harmonica Flute Clarinet Saxophone Harp



Experimental instruments have been built to play in quarter tones, for example a quarter tone clarinet by Fritz Schüller (1883-1977) of Markneukirchen. Other instruments can be used to play quarter tones when using audio signal processing effects such as pitch shifting.



Pairs of conventional instruments tuned a quarter tone apart can be used to play some quarter tone music. Indeed, "quarter tone pianos" have been built which consist essentially of two pianos stacked one above the other in a single case, one tuned a quarter tone higher than the other.



Music of the Middle East While the use of quarter tones in Western music is a more recent and experimental phenomenon, these and other microtonal intervals have been an important part of the music of the Arab world, Turkey, Iran, Assyria, Kurdistan and neighboring lands and areas for many centuries.



Many Arabic maqamat contain intervals of three-quarter tone size; a short list of these follows.[1] (Note: Due to the lack of widespread support for Unicode quarter tone characters, a regular flat symbol is used with a strikethrough. The proper form has a short diagonal stroke through the stem, not a straight stroke through the bowl. ♭)



1. Bayati play (help·info) بياجي D E♭ F G A B♭ C D



2. Hussayni 3. Siga play (help·info)



سيكاه E♭ F G A B♭ C D E♭



4. Rast play (help·info) راسث C D E♭ F G A B♭ C with a B♭ replacing the B♭ in the descending scale



5. ‘Ajam 



Sabba play (help·info) صبا D E♭ F G♭ A B♭ C D



The medieval philosopher and scientist Al-Farabi described a number of intervals in his work in music, including a number of quarter tones. Assyrian/Syriac Church scale:        



1 - Qadmoyo (Bayati) 2 - Trayono (Hussayni) 3 - Tlithoyo (Segah) 4 - Rbi‘oyo (Rast) 5 - Hmishoyo 6 - Shtithoyo (‘Ajam) 7 - Shbi‘oyo 8 - Tminoyo



Quarter tone scale The quarter tone scale was developed in the Middle East in the eighteen century and many of the first detailed writings in the nineteenth century Syria describe the scale as being of 24 equal tones [2] The invention of the scale is attributed to Mikhail Mishaqa whose work Essay on the Art of Music for the Emir Shihāb (al-Risāla al-shihābiyya fi 'l-ṣinā‘a al-mūsīqiyya) is devoted to the topic but also makes clear his teacher Sheikh Muhammad al-‘Attār (17641828) was one of many already familiar with the concept. [3] The quarter tone scale may be primarily considered a theoretical construct in Arabic music. The quarter tone gives musicians a "conceptual map" which with to discuss and compare intervals by number of quarter tones and this may be one of the reasons it accompanies a renewed interest in theory, with instruction in music theory being a mainstream requirement since that period.[2]



Previously pitches of a mode where chosen from a scale consisting of seventeen tones, developed by Safi 'I-Din alUrmawi in the thirteenth century.[3]



Greek tetrachords The enharmonic genus of the tetrachord described by the Greek Archytas consists of two quarter tones and a major third.



Interval size in equal temperament Here are the sizes of some common intervals in a 24-note equally tempered scale:



interval name



size (steps)



size (cents)



perfect fifth



14



tritone



12



eleventh harmonic



11



perfect fourth



10



500



tridecimal major third



9



450.00



septimal major third



9



major third



undecimal neutral third



midi



just ratio



just (cents)



midi



difference



700.00 play (help·info)



3:2



701.95 play (help·info)



1.95



play (help·info)



7:5



582.51 play (help·info)



-17.49



550.00 play (help·info)



11:8



551.32 play (help·info)



1.32



play (help·info)



4:3



498.05 play (help·info)



-1.95



13:10



454.21 play (help·info)



4.21



450.00 play (help·info)



9:7



435.08 play (help·info)



-14.92



8



400.00 play (help·info)



5:4



386.31 play (help·info)



-13.69



7



350.00 play (help·info)



11:9



347.41 play (help·info)



-2.59



600



minor third



6



300.00 play (help·info)



6:5



315.64 play (help·info)



15.64



septimal minor third



5



250.00



7:6



266.88 play (help·info)



16.88



tridecimal minor third



5



250.00



15:13



247.74 play (help·info)



-2.26



septimal whole tone



5



250.00 play (help·info)



8:7



231.17 play (help·info)



-18.83



whole tone, major tone



4



200.00 play (help·info)



9:8



203.91 play (help·info)



3.91



neutral second, lesser undecimal



3



150.00 play (help·info) 11:10



150.64 play (help·info)



0.64



diatonic semitone, just



2



100.00 play (help·info) 16:15



111.73 play (help·info)



11.73



septimal quarter tone, just



1



50.00



play (help·info)



-1.23



play (help·info) 36:35



48.77



Moving from 12-TET to 24-TET does not improve the matches to any intervals in the harmonic series, but it adds a number of new intervals not available in 12-TET. New intervals matched particularly closely include the neutral second, neutral third, and (11:8) ratio, or the 11th harmonic. The septimal minor third and septimal major third are approximated rather poorly; the (13:10) and (15:13) ratios, involving the 13th harmonic, are matched very closely. Overall, 24-TET can be viewed as matching the 11th harmonic more closely than the 7th.



Notes 1. ^ Spector, Johanna (May 1970). "Classical 'Ud Music in Egypt with Special Reference to Maqamat" (GIF). Ethnomusicology 14 (2): 243–257.doi:10.2307/849799. Retrieved on 2006-0908. 2. ^ a b Marcus, Scott (1993)."The Interface between Theory and Practice: Intonation in Arab Music", Asian Music, Vol. 24, No. 2. (Spring - Summer, 1993), pp. 39-58. 3. ^ a b Maalouf, Shireen (2003). "Mikhii'il Mishiiqa: Virtual Founder of the Twenty-Four Equal Quartertone Scale", Journal of the American Oriental Society, Vol. 123, No. 4. (Oct. - Dec., 2003), pp. 835-840.
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Tahmilah A taḥmīlah (Arabic:  )التحميلةis a type of instrumental piece in Arabic music. Often played by atakht ensemble, the tahmilah features the alternation between solo instruments and the full ensemble.



Takht Takht ("bed", "seat", or "podium") (Persian:  ;جخثArabic:  )التختis the representative musical ensemble, the orchestra, of Middle Eastern music. In Egypt, Syria, Lebanon, and Jordan, the ensemble consists of the oud, the qanun, the kamanjah (or now two), the ney, the riq, and thedarabukkah (Touma 1996, p. 140). The melody instruments play heterophonically in octaves or perform solos. Instrumental forms include bashraf, sama'i, tahmilah, and dulab. The ensemble may be joined by a male or female vocalist and a group of four to six singers who provide the refrain sections. Vocal genres performed include dawr, muwashshah, layali, ma'luf, qasidah, and mawwal (ibid). While the takht typically comprised between two and five musicians, a similar, but larger ensemble (numbering eight or more) is called a firqa.



Source 



Touma, Habib Hassan (1996). The Music of the Arabs, trans. Laurie Schwartz. Portland, Oregon: Amadeus Press. ISBN 0931340888.



Arab tone system The modern Arab tone system, or system of musical tuning, is based upon the theoretical division of the octave into twenty-four equal divisions or 24-tone equal temperament (24-TET), the distance between each successive note being a quarter tone (50 cents). Each tone has its own name not repeated in different octaves, unlike systems featuring octave equivalency. The lowest tone is named yakah and is determined by the lowest pitch in the range of the singer. The next higher octave is nawa and the secondtuti. (Touma 1996, p.17-18) However, from these twenty-four tones seven are selected to produce a scale



and thus the interval of a quarter tone is never used and the three-quarter tone or neutral second should be considered the characteristic interval. (ibid, p.23) By contrast, in the European equally tempered scale the octave is divided into twelve equal divisions, or exactly half as many as the Arab system. Thus the system is written in European musical notation using a slashed flat for quarter flat, a flat for half-tone flat, a slashed flat and a flat for three-quarter tone flat, sharp with one vertical line for quarter sharp, sharp (♯) for half-step sharp, and a half sharp and a sharp for three-quarter sharp. A two octave range starting with yakah arbitrarily on the G below middle C is used. (ibid, p.24) In practice far fewer than twenty-four tones are used in a single performance. All twenty-four tones are individual pitches differentiated into a hierarchy of important pitches, "pillars", which occur more frequently in the tone rows of traditional music and most often begin tone rows, and scattered less important or seldom occurring pitches (see tonality). (ibid, p.24-25). The specific notes used in a piece will be part of one of more than seventy modes or maqam rows named after characteristic tones which are rarely the first tone (unlike in European-influenced music theory where the tonic is listed first). The rows are heptatonic and constructed from augmented, major, neutral, and minor seconds. Many different but similar ratios are proposed for the frequency ratios of the tones of each row and performance practice, as of 1996, has not been investigated using electronic measurements. (ibid, p.18) Actual practice is estimated to vary within a quartertone from notation. The current tone system is derived from the work of al-Farabi (d. 950 CE) (heptatonic scales constructed from seconds) who used a 25 (unequal) tone scale (see tetrachord), with Mikha'il Mishaqah(1800-1889) first presenting the 24 tone equal tempered division. (ibid, p.19) References • Habib Hassan Touma (1996). The Music of the Arabs, trans. Laurie Schwartz. Portland, Oregon: Amadeus Press. ISBN 0-931340-88-8.



Chromatic scale Qualities # of pitch classes: 12 Maximal evenness



The chromatic scale is a musical scale with twelve pitches, each a semitone or half step apart. "A chromatic scale is a nondiatonic scale consisting entirely of half-step intervals," having, "no tonic," due to the symmetry or equal spacing of its tones[1].



Chromatic scale on C: full octave ascending and descending The most common conception of the chromatic scale before equal temperament was the Pythagorean chromatic scale, which is essentially a series of eleven 3:2 perfect fifths. The twelve-tone equally tempered scale tempers, or modifies, the Pythagorean chromatic scale by lowering each fifth slightly less than two cents, thus eliminating the Pythagorean comma of approximately 23.5 cents. Various other temperaments have also been proposed and implemented. The term chromatic derives from the Greek word chroma, meaning color. Chromatic notes are traditionally understood as harmonically inessential embellishments, shadings, or inflections of diatonic notes.
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Notation Although composers have not been consistent, music theorists have divided the notation of any chromatic scale into a variety of ways: The ascending chromatic scale[1]



The descending chromatic scale[1]



The harmonic chromatic scale



The melodic chromatic scale The harmonic chromatic scale has a set form that remains the same whether ascending or descending and regardless of key signature. It is created by including all the notes from both the major and minor (melodic and harmonic) scales and then adding the flattened 2nd and sharpened 4th degrees from the starting note. The harmonic chromatic scale therefore has every degree of the scale written twice, apart from the 5th and the key-note or starting note at the top or bottom. The melodic chromatic scale has no set form that is agreed upon by all. However their form is dependent upon major or minor key signatures and whether the scale is ascending or descending. The image above therefore is only an example of the melodic chromatic scale, as it has no set form. That no scale degree should be used more than twice in succession (for instance G flat - G natural - G sharp) is however a principle upon which most are agreed.



Keyboard fingering Here is the standard keyboard fingering for a chromatic scale; where 1 means the thumb; 2 the index finger; 3 the middle finger:



Historical usage The ancient Greeks wrote of three genera of tetrachords: the diatonic, the chromatic, and the enharmonic. Some theorists, such as Ptolemy, assigned specific frequency proportions to these genera and others, such as Aristoxenus, did not. The tetrachords proceeded in descending order, the diatonic genus filling a perfect fourth with two whole tones and a semitone, the chromatic genus filling a perfect fourth with a minor third and two semitones, and the enharmonic genus filling a perfect fourth with a major third and two quarter tones.



Nonwestern cultures • • flats.



The ancient Chinese chromatic scale is called Shi Er Lü. The Indian solfege i.e. Sargam makes up the twelve notes of the chromatic scale with respective sharps and



See also • • • •



Chromaticism Chromatic circle Diatonic and chromatic Atonality



] Sources



1. ^ a b c Benward & Saker (2003). Music: In Theory and Practice, Vol. I, p.47. Seventh Edition. ISBN 9780-07-294262-0.
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Musical notation



Hand-written musical notation by J. S. Bach: beginning of the Prelude from the Suite for Lute in G minor BWV 995 (transcription of Cello Suite No. 5, BWV 1011) BR Bruxelles II. 4805. Music notation or musical notation is any system which represents aurally perceived music through the use of written symbols.
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History It has been suggested that the earliest form of musical notation can be found in a cuneiform tablet that was created at Nippur in about 2000 B.C. Apparently the tablet represents fragmentary instructions for performing music, that the music was composed in harmonies of thirds, and that it was written using a diatonic scale.[1] A tablet from about 1250 B.C. shows a more developed form of



notation.[2] Although the interpretation of the notation system is still controversial, it is clear that the notation indicates the names of strings on a lyre, the tuning of which is described in other tablets.[3] Although they were fragmentary, these tablets represent the earliest recorded melodies found anywhere in the world.[4] Ancient Greece



Photograph of the original stone at Delphi containing the second of the two hymns to Apollo. The music notation is the line of occasional symbols above the main, uninterrupted line of Greek lettering.



Ancient Greek musical notation was capable of representing pitch and noteduration, and to a limited extent, harmony. It was in use from at least the 6th century BC until approximately the 4th century AD; several complete compositions and fragments of compositions using this notation survive. The notation consists of symbols placed above text syllables. An example of a complete composition is the Seikilos epitaph, which has been variously dated between the 2nd century BC to the 1st century AD. Three hymns by Mesomedes of Crete exist in manuscript. The Delphic Hymns, dated to the 2nd century BC, also use this notation, but they are not completely preserved. Ancient Greek notation appears to have fallen out of use around the time of the fall of the Roman empire.



Arab world Al-Kindi (801–873 AD) was the first great theoretician of Arabic music. He proposed adding a fifth string to the 'ud and discussed the cosmological connotations of music. He surpassed the achievement of the Greek musicians in using the alphabetical annotation for one eighth. He published fifteen treatises on music theory, but only five have survived.[5] Al-Farabi (872-950) wrote a notable book on music theory entitled Kitab al-Musiqa (The Book of Music). His pure Arabian tone system is still used in Arabic music.[6] Arabic maqam is the system of melodic modes used in traditional Arabic music, which is mainly melodic. The word maqam in Arabic means place, location or rank. The Arabic maqam is a melody type. Each maqam is built on a scale, and carries a tradition that defines its habitual phrases, important notes, melodic development and modulation. Both compositions and improvisations in traditional Arabic music are based on the maqam system. Maqams can be realized with either vocal or instrumental music, and do not include a rhythmic



component. A theory on the origins of the Western solfège musical notation suggests that it may have had Arabic origins. It has been argued that the solfège syllables (do, re, mi, fa, sol, la, ti) may have been derived from the syllables of the Arabic solmization system Durr-i-Mufassal ("Separated Pearls") (dal, ra, mim, fa, sad, lam). This origin theory was first proposed by Meninski in his Thesaurus Linguarum Orientalum (1680) and then by Laborde in his Essai sur la Musique Ancienne et Moderne (1780).[7][8]



Early Europe Further information: Modal notation and Mensural notation Scholar and music theorist Isidore of Seville, writing in the early 7th century, remarked that it was impossible to notate music. By the middle of the 9th century, however, a form of notation began to develop in monasteries in Europe for Gregorian chant, using symbols known as neumes; the earliest surviving musical notation of this type is in the Musica disciplina of Aurelian of Réôme, from about 850. There are scattered survivals from the Iberian peninsula before this time of a type of notation known as Visigothic neumes, but its few surviving fragments have not yet been deciphered. The ancestors of modern symbolic music notation originated in the Roman Catholic Church, as monks developed methods to put plainchant (sacred songs) to paper. The earliest of these ancestral systems, from the 8th century, did not originally utilise a staff, and used neum (or neuma or pneuma), a system of dots and strokes that were placed above the text. Although capable of expressing considerable musical complexity, they could not exactly express pitch or time and served mainly as a reminder to one who already knew the tune, rather than a means by which one who had never heard the tune could sing it exactly at sight.



Early Music Notation To address the issue of exact pitch, a staff was introduced consisting originally of a single horizontal line, but this was progressively extended until a system of four parallel, horizontal lines was standardized. The vertical positions of each mark on the staff indicated which pitch or pitches it represented (pitches were derived from a musical mode, or key). Although the four-line staff has remained in use until the present day for plainchant, for other types of music, staffs with differing numbers of lines have been used at various times and places for various instruments. The modern five-line staff was first adopted in France and became almost universal by the 16th century (although the use of staffs with other



numbers of lines was still widespread well into the 17th century). Because the neum system arose from the need to notate songs, exact timing was initially not a particular issue because the music would generally follow the natural rhythms of the Latin language. However, by the 10th century a system of representing up to four note lengths had been developed. These lengths were relative rather than absolute and depended on the duration of the neighbouring notes. It was not until the 14th century that something like the present system of fixed note lengths arose. Starting in the 15th century, vertical bar lines were used to divide the staff into sections. These did not initially divide the music into measures (bars) of equal length (as most music then featured far fewer regular rhythmic patterns than in later periods), but appear to have been introduced as an aid to the eye for "lining up" notes on different staves that were to be played or sung at the same time. The use of regular measures (bars) became commonplace by the end of the 17th century. The founder of what is now considered the standard music stave was Guido d'Arezzo, an Italian Benedictine monk who lived from 995–1050 His revolutionary method—combining a four-line stave with the first form of notes known as 'neumes'—was the precursor to the five-line stave, which was introduced in the 14th century and is still in use today. Guido D'Arezzo's achievements paved the way for the modern form of written music, music books, and the modern concept of a composer.



Modern notation



An example of modern musical notation: Prelude, Op. 28, No. 7, by Frederic Chopin Modern music notation originated in European classical music and is now used by musicians of many different genres throughout the world. The system uses a five-line staff. Pitch is shown by placement of notes on the staff (sometimes modified by accidentals), and duration is shown with different note values and additional symbols such as dots and ties. Notation is read from



left to right, which makes setting music for right-to-left scripts difficult. A staff of written music generally begins with a clef, which indicates the particular range of pitches encompassed by the staff. Notes representing a pitch outside of the scope of the five line staff can be represented using ledger lines, which provide a single note with additional lines and spaces. Following the clef, the key signature on a staff indicates the key of the piece by specifying certain notes to be flat or sharp throughout the piece, unless otherwise indicated. Following the key signature is the time signature. Measures (bars) divide the piece into regular groupings of beats, and the time signatures specify those groupings. Directions to the player regarding matters such as tempo and dynamics are added above or below the staff. For vocal music, lyrics are written. In music for ensembles, a "score" shows music for all players together, while "parts" contain only the music played by an individual musician. A score can be constructed (laboriously) from a complete set of parts and vice versa.



Variations • Percussion notation conventions are varied because of the wide range of percussion instruments. Percussion instruments are generally grouped into two categories: pitched and non-pitched. The notation of non-pitched percussion instruments is the more problematic and less standardized. • Figured bass notation originated in baroque basso continuo parts. It is also used extensively in accordion notation. The bass notes of the music are conventionally notated, along with numbers and other signs which determine the chords to be played. It does not, however, specify the exact pitches of the harmony, leaving that for the performer to improvise.



A lead sheet • A lead sheet specifies only the melody, lyrics and harmony, using one staff with chord symbols placed above and lyrics below. It is used to capture the essential elements of a popular song without specifying how the song should be arranged or performed.



A chord chart • A chord chart or "chart" contains little or no melodic information at all but provides detailed harmonic and rhythmic information, using slash notation and rhythmic notation. This is the most common kind of written music used by professional session musicians playing jazz or other forms of popular music and is intended primarily for the rhythm section (usually containing piano, guitar, bass and drums). • The shape note system is found in some church hymnals, sheet music, and song books, especially in the American south. Instead of the customary elliptical note head, note heads of various shapes are used to show the position of the note on the major scale. Sacred Harp is one of the most popular tune books using shape notes.



Notation in various countries India



Indian music, early 20th century The Indian scholar and musical theorist Pingala (c. 200 B.C.), in his Chanda Sutra, used marks indicating long and short syllables to indicate meters in Sanskrit poetry. In the notation of Indian rāga, a solfege-like system called sargam is used. As in Western solfege, there are names for the seven basic pitches of a major scale (Shadja, Rishabh, Gandhar, Madhyam, Pancham, Dhaivat and Nishad, usually shortened Sa Re Ga ma Pa Dha Ni). The tonic of any scale is named Sa, and the dominant Pa. Sa is fixed in any scale, and Pa is fixed at a fifth above it (a Pythagorean fifth rather than an equal-tempered fifth). These two notes are known as achala swar ('fixed notes'). Each of the other five notes, Re, Ga, ma, Dha and Ni, can take a 'regular' (shuddha) pitch, which is equivalent to its pitch in a standard major scale (thus, shuddha Re, the second degree of the scale, is a whole-step higher than Sa), or an altered pitch, either a half-step above or halfstep below the shuddha pitch. Re, Ga, Dha and Ni all have altered partners that are a half-step lower (Komal-"flat") (thus, komal Re is a half-step higher than Sa). Ma has an altered partner that is a half-step higher (teevra-"sharp") (thus, tivra Ma is an augmented fourth above Sa). Re, Ga, ma, Dha and Ni are called vikrut swar ('movable notes'). In the written system of Indian notation devised by Ravi



Shankar, the pitches are represented by Western letters. Capital letters are used for the achala swar, and for the higher variety of all the vikrut swar. Lowercase letters are used for the lower variety of the vikrut swar. Other systems exist for non-twelve-tone equal temperament and non-Western music, such as the Indian svar lippi. New systems that remove handicaps in existing systems are also being developed like Ome Swarlipi.



Russia In ancient Byzantium and Russia, sacred music was notated with special 'hooks and banners' (see znamennoe singing).



China



Chinese Qin notation, 1425 The earliest known examples of text referring to music in China are inscriptions on musical instruments found in the Tomb of Marquis Ye of Zeng (d. 433 B.C.E.). Sets of 41 chimestones and 65 bells bore lengthy inscriptions concerning pitches, scales, and transposition. The bells still sound the pitches that their inscriptions refer to. Although no notated musical compositions were found, the inscriptions indicate that the system was sufficiently advanced to allow for musical notation. Two systems of pitch nomenclature existed, one for relative pitch and one for absolute pitch. For relative pitch, a solmization system was used. [1] The tablature of the guqin is unique and complex; the older form is composed of written words describing how to play a melody step-by-step using the plain language of the time, i.e. Descriptive Notation (Classical Chinese); the newer form, composed of bits of Chinese characters put together to indicate the method of play is called Prescriptive Notation. Rhythm is only vaguely indicated in terms of phrasing. Tablatures for the qin are collected in what is called qinpu. The jianpu system of notation (an adaptation of a French Galin-Paris-Cheve system) had gained widespread acceptance by 1900 C.E. In this system, notes of the scale are numbered. For a typical Pentatonic Scale, the numbers 1,2,3,5,6 would be used. Dots above or below the notes would indicate a higher or lower octaves. Time values are indicated by dots and dashes following each number. Key signatures, barlines, and time signatures are also employed. The system also makes use of many symbols from the standard notation, such as bar lines, time



signatures, accidentals, tie and slur, and the expression markings. In the presentday jianpu system, only the melody is notated. Harmonic and rhythmic elements are left to the discretion of the performers.



Japan Japanese music is highly diversified, and therefore requires various systems of notation. In Japanese shakuhachi music, for example, glissandos and timbres are often more significant than distinct pitches (see Shakuhachi musical notation), whereas as taiko notation focuses on discrete strokes.



Indonesia Notation plays a relatively minor role in the oral traditions of Indonesia. However, in Java and Bali, several systems were devised beginning at the end of the 19th century, initially for archival purposes. Today the most widespread are cipher notations ("not angka" in the broadest sense) in which the pitches are represented with some subset of the numbers 1 to 7, with 1 corresponding to either highest note of a particular octave, as in Sundanese gamelan, or lowest, as in the kepatihan notation of Javanese gamelan. Notes in the ranges outside the central octave are represented with one or more dots above or below the each number. For the most part, these cipher notations are mainly used to notate the skeletal melody (the balungan) and vocal parts (gerongan), although transcriptions of the elaborating instrument variations are sometimes used for analysis and teaching. Drum parts are notated with a system of symbols largely based on letters representing the vocables used to learn and remember drumming patterns; these symbols are typically laid out in a grid underneath the skeletal melody for a specific or generic piece. The symbols used for drum notation (as well as the vocables represented) are highly variable from place to place and performer to performer. In addition to these current systems, two older notations used a kind of staff: the Solonese script could capture the flexible rhythms of the pesinden with a squiggle on a horizontal staff, while in Yogyakarta a ladder-like vertical staff allowed notation of the balungan by dots and also included important drum strokes. In Bali there are a few books published of gender wayang pieces employing alphabetical notation in the old Balinese script. Composers and scholars both Indonesian and foreign have also mapped the slendro and pelog tuning systems of gamelan onto the western staff, with and without various symbols for microtones. The Dutch composer Ton de Leeuw also invented a three line staff for his composition Gending. However, these systems do not enjoy widespread use. In the second half of the twentieth century, Indonesian musicians and scholars extended cipher notation to other oral traditions, and a diatonic scale cipher notation has become common for notating western-related genres (church hymns, popular songs, and so forth). Unlike the cipher notation for gamelan music, which uses a "fixed Do" (that is, 1 always corresponds to the same pitch, within the natural variability of gamelan tuning), Indonesian diatonic cipher notation is "moveable-Do" notation, so scores must indicate which pitch corresponds to the number 1 (for example, "1=C."



Other systems and practices Cipher notation In many cultures, including Chinese (jianpu or gongche), Indonesian (kepatihan), and Indian (sargam), the "sheet music" consists primarily of the numbers, letters or native characters representing notes in order. Those different systems are collectively known as cipher notations. The numbered notation is an example, so are letter notation and Solfège if written in musical sequence.



Solfège Solfège is a way of assigning syllables to names of the musical scale. In order, they are today: Do, Re, Mi, Fa, Sol, La, Ti, and Do (for the octave). The classic variation is: Do, Re, Mi, Fa, Sol, La, Si, Do. These functional names of the musical notes were introduced by Guido of Arezzo (c.991 – after 1033) using the beginning syllables of the first six musical lines of the Latin hymn Ut queant laxis. The original sequence was Ut, Re, Mi, Fa, Sol, La, where each verse would start a note higher. "Ut" later became "Do". The equivalent syllables used in Indian music are: Sa, Ri, Ga, Ma, Pa, Dha, and Ni, while the 'bilinear music notation' system offers a chromatic method: Li, (Je), Ja, (Bo), Baw, Zu, (Zer or Fer), Fee, (De), Da, (Go), and Gaw. See also: solfège, sargam, Kodály Hand Signs. In China Qi is used instead of Ti (Qi for 七, Chinese 7). Tonic Sol-fa is a type of notation using the initial letters of solfège.



Letter notation The notes of the 12-tone scale can be written by their letter names A-G, possibly with a trailing sharp or flat symbol, such as A♯ or B♭. This is the most common way of specifying a note in English speech or written text.



Tablature Tablature was first used in the Renaissance for lute music. A staff is used, but instead of pitch values, the fret or frets to be fingered are written instead. Rhythm is written separately and durations are relative and indicated by horizontal space between notes. In later periods, lute and guitar music was written with standard notation. Tablature caught interest again in the late 20th century for popular guitar music and other fretted instruments, being easy to transcribe and share over the internet in ASCII format. Websites like OLGA.net (currently off-line pending legal disputes) have archives of text-based popular music tablature.



Klavar notation Klavar notation (or "klavarskribo") is a chromatic system of notation geared mainly towards keyboard instruments, which transposes the usual "graph" of music. The pitches are indicated horizontally, with "staff" lines in twos and threes like the keyboard, and the sequence of music is read vertically from top to



bottom. A considerable body of repertoire has been transcribed into Klavar notation. Klavar notation eliminates the need of accidentals and key signatures, and its advocates claim that this facilitates music-reading.



12-note non-equal temperament Sometimes the pitches of music written in just intonation are notated with the frequency ratios, while Ben Johnston has devised a system for representing just intonation with traditional western notation and the addition of accidentals which indicate the cents a pitch is to be lowered or raised. Chromatic staff notations Over the past three centuries, hundreds of music notation systems have been proposed as alternatives to traditional western music notation. Many of these systems seek to improve upon traditional notation by using a "chromatic staff" in which each of the 12 pitch classes has its own unique place on the staff. Examples are the Ailler-Brennink notation, Tom Reed's Twinline notation, John Keller's Express Stave, and José A. Sotorrio's Bilinear Music Notation. These notation systems do not require the use of standard key signatures, accidentals, or clef signs. They also represent interval relationships more consistently and accurately than traditional notation. The Music Notation Project (formerly known as the Music Notation Modernization Association) has a website with information on many of these notation systems.



Graphic notation The term 'graphic notation' refers to the contemporary use of non-traditional symbols and text to convey information about the performance of a piece of music. It is used for experimental music, which in many cases is difficult to transcribe in standard notation. Practitioners include Christian Wolff, Earle Brown, John Cage, Morton Feldman, Krzysztof Penderecki, Cornelius Cardew, and Roger Reynolds. See Notations, edited by John Cage and Alison Knowles, ISBN 0-685-14864-5.



Parsons code Parsons code is used to encode music so that it can be easily searched. This style is designed to be used by individuals without any musical background.



Braille music Braille music is a complete, well developed, and internationally accepted musical notation system that has symbols and notational conventions quite independent of print music notation. It is linear in nature, similar to a printed language and different from the two-dimensional nature of standard printed music notation. To a degree Braille music resembles musical markup languages such as XML for Music or NIFF. See Braille music.



Integer notation In integer notation, or the integer model of pitch, all pitch classes and intervals between pitch classes are designated using the numbers 0 through 11. It is not used to notate music for performance, but is a common analytical and compositional tool when working with chromatic music, including twelve tone, serial, or otherwise atonal music.



Computer musical notation Beside notations developed for human readers and performers, there are also many computer oriented representations of music designed to either be turned into conventional notation, or read directly by the computer. There are a great many software programs designed to produce musical notation. These are called musical notation software, or sometimes Scorewriters. In addition to this software, there are many file formats used to store musical information that this software and other programs can convert into notation, sound, or into some other usable form. In a sense, these file formats are a "notation" for computers. The most common musical file format is probably the MIDI file format, which stores pitch and timing information about music (as well as velocity, volume, pitch bend, and modulation) and can be used to control a MIDI instrument which will produce the specified sound. There are also hybrid formats, such as ABC notation, Lilypond, and MusicXML that are text files that can be read and edited by a capable human, but can also be manipulated by the computer. One notable system is the NEUMES standard, which is being used to form a computerized catalog of Medieval plainchant that can be searched by melody, text, or any encoded aspect of the music. Similarly the Mutopia project maintains a library of scores available in such formats (though they are not searchable by content). Finally there are notational forms that are not intended to be processed by computer, but are nonetheless commonly used to transmit information via computer, such as text file guitar tablature which has become extremely popular following the growth of the World Wide Web.



Perspectives of musical notation in composition and musical performance According to Richard Middleton (1990, p.104-6), and also Philip Tagg (1979, p.28-32), musicology and to a degree European-influenced musical practice suffer from a 'notational centricity'; a methodology slanted by the characteristics of notation. Notation-centric training induces particular forms of listening, and these then tend to be applied to all sorts of music, appropriately or not. Musicological methods tend to foreground those musical parameters which can be easily notated...they



tend to neglect or have difficulty with widened parameters which are not easily notated. Examples include the unique vocal style of Joni Mitchell and the String Quartets of Elliott Sharp. Because of the limitations of conventional musical notation, many present-day composers of various genres prefer to compose music which is either not notated, or notated only through the computer language of digital recording. A further perspective on musical notation is provided in the "Composer's Note" from Fredrick Pritchard's "Brushed With Blue", Op. 55 "(No. 2, performed by Fredrick Pritchard)", pub. Effel Publications, 2002: "The written language of music is at once indispensable yet hopelessly inadequate in conveying every detail of a musical concept. While musical scores are static, music itself is a living art, and as such requires the freedom to change, not only from bar to bar but from day to day and from year to year, the elements of experience and spontaneity unleashing the various potentials of a given work. The composer therefore entrusts the performer as co-creator of his art."



Patents



Recent US patent 6987220 on a new color based musical notation scheme In some countries, new musical notations can be patented. In the United States, for example, about 90 patents have been issued on new notation systems. The earliest patent, U.S. Patent 1,383 was published in 1839.
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Music Structures



Musical tuning In music, there are two common meanings for tuning: • Tuning practice, the act of tuning an instrument or voice. • Tuning systems, the various systems of pitches used to tune an instrument, and their theoretical basis.
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Tuning practice Tuning is the process of adjusting the pitch of one or many tones from musical instruments to establish typical intervals between these tones. Tuning is usually based on a fixed reference, such as A = 440 Hz. Out of tune refers to a pitch/tone that is either too high or too low, or sharp or flat, respectively. While an instrument might be in tune in itself (relative tuning) but is not on A = 440 Hz when playing with a piano or other fixed-pitch instrument nobody will agree it is in tune as it fails to match the reference pitch. Some instruments get 'out of tune' with damage or age when they will no longer play true and have to be repaired. Different methods of sound production require different methods of adjustment: • Tuning to a pitch with one's voice is called matching pitch and is the most basic skill learned in ear training. • Manually turning the pegs to increase or decrease the tension on the strings so as to control the pitch. Instruments such as the harp, piano, and harpsichord require a wrench to turn the tuning pegs. • Modifying the length or width of the tube of a wind instrument, brass instrument, pipe, bell, or similar instrument to adjust the pitch. Some instruments produce a sound which contains irregular overtones harmonic series, and are known as inharmonic. This makes their tuning complicated, and usually compromised. The tuning of bells, for instance, is extremely involved. Tuning may be done aurally by sounding two pitches and adjusting one of them to match or relate to the other. A tuning fork or electronic tuning device may be used as a reference pitch, though in ensemble rehearsals often a piano is used (as its pitch cannot be adjusted for each rehearsal). Symphony orchestras tend to tune to an A provided by the principal oboist.



Interference beats are used to objectively measure the accuracy of tuning. As the two pitches approach a harmonic relationship, the frequency of beating decreases. When tuning a unison or octave it is desired to reduce the beating frequency until it cannot be detected. For other intervals, this is dependent on the tuning system being used. Harmonics may be used to check the tuning of strings which are not tuned to the unison. For example, lightly touching the highest string of a cello at halfway down its length (at a node) while bowing produces the same pitch as doing the same one third of the way down its second highest string.



Open strings In music, the term open string refers to the fundamental note of the unstopped, full string. The strings of a guitar are normally tuned to fourths (excepting the G and B strings in standard tuning), as are the strings of the bass guitar and double bass. Violin, viola, and cello strings are tuned to fifths. However, nonstandard tunings (called scordatura) exist to change the sound of the instrument or create other playing options. To tune an instrument, usually only one reference pitch is given. This reference is used to tune one string, to which the other strings are tuned in the desired intervals. On a guitar, often the lowest string is tuned to an E. From this, each successive string can be tuned by fingering the fifth fret of an already tuned string and comparing it with the next higher string played open. This works with the exception of the G string, which must be stopped at the fourth fret to sound B against the open B string above. This table lists open strings on some common string instruments and their standard tunings.



violin, mandolin : G, D, A, E viola, cello, tenor banjo, mandola,



tenor guitar: C, G, D, A double bass, bass guitar*: (B*,) E, A, D, G



guitar: E, A, D, G, B, E ukulele: G, C, E, A (the G string is higher than the C and E, and two half steps below the A string, known as reentrant tuning)



Altered tunings Unconventional tunings, or scordatura (It., from scordare, to mistune), were first used in the 16th century by Italian lutenists. It was primarily used to facilitate difficult passages, but was also used to alter timbral characteristics, reinforce tonalities through the use of open strings, and to extend the range of the instrument. Violin scordatura was employed in the 17th and 18th centuries by Italian and German composers, namely, Biagio Marini, Antonio Vivaldi, Heinrich Ignaz Biber - who in the Rosary Sonatas prescribes a great variety of scordaturas, including crossing the middle strings - JohannPachelbel and J.S. Bach, whose Fifth Suite For Unaccompanied Cello calls for the lowering of the A string to G. In Mozart's Sinfonia Concertante in E-flat major (K. 364), all the strings of the solo viola are raised one half-step, ostensibly to give the instrument a brighter tone so as not to be overshadowed by the solo violin. The open Dstring then sounds the tonic of the piece, Eflat. However, in modern performance it is often performed without scordatura. Scordatura for the violin was also used in the 19th and 20th centuries in works by Paganini, Schumann, Saint-Saëns and Bartók. In SaintSaëns' "Danse Macabre", the high string of the violin is lower half a tone to the E♭ so as to have the most accented note of the main theme sound on an open string. In Bartók's Contrasts, the violin is tuned G♯-D-A-E♭ to facilitate the playing of tritones on open strings.



American folk violinists of the Appalachians and Ozarks often employ alternate tunings for dance songs and ballads. The most commonly used tuning is A-E-A-E. A musical instrument which has had its pitch deliberately lowered during tuning is colloquially said to be "down-tuned". Common examples include the electric guitar and electric bass in contemporary heavy metal music, whereby one or more strings are often tuned lower than concert pitch. This is not to be confused with electronically changing the fundamental frequency, which is referred to as pitch shifting.



Tuning systems A tuning system is the system used to define which tones, or pitches, to use when playing music. In other words, it is the choice of number and spacing of frequency values which are used. Due to the psychoacoustic interaction of tones and timbres, various tone combinations will sound more or less "natural" when used in combination with various timbres. For example, using harmonic timbres, • a tone caused by a vibration twice the speed of another (the ratio of 1:2) forms the natural sounding octave • a tone caused by a vibration three times the speed of another (the ratio of 1:3, or 2:3 when octave-reduced) forms the natural sounding perfect fifth. More complex musical effects can be created through other relationships.[1] Many cultures whose dominant instruments emit non-harmonic sounds use other tuning systems, in which other intervals sound more "natural."[2] The creation of a tuning system is complicated because musicians want to make music with more than just a few differing tones. As the



number of tones is increased, conflicts arise in how each tone combines with every other. Finding a successful combination of tunings has been the cause of debate, and has led to the creation of many different tuning systems across the world. Each tuning system has its own characteristics, strengths and weaknesses. Using a tuning invariant isomorphic keyboard with a compatible synthesizer enables one to retain consistent fingering across many different tunings, facilitating their exploration.[3]



Theoretical comparison There are many techniques for theoretical comparison of tunings, usually utilizing mathematical tools such as those of linear algebra, topology and group theory. Techniques of interest include: • Comma, a measure of a tuning system's compromise between just intervals. • Modulatory space, geometrical analysis of transpositional possibilities. • Pitch space, geometrical analysis of tuning systems. • Regular temperament, a system's definition in terms of a small number of generating units. • Tonnetz, an arrangement of a tuning system as a lattice.



Systems for the twelve-note chromatic scale It is impossible to tune the twelve-note chromatic scale so that all intervals are "perfect"; many different methods with their own various compromises have thus been put forward. The main ones are: •



Just intonation



In Just Intonation the frequencies of the scale



notes are related to one another by simple numeric ratios, a common example of this being 1:1, 9:8, 5:4, 4:3, 3:2, 5:3, 15:8, 2:1 to define the ratios for the 7 notes in a C major scale. In theory a variety of approaches are possible, such as basing the tuning of pitches on the harmonic series (music), which are all whole number multiples of a single tone. In practice however this quickly leads to potential for confusion depending on context, especially in the larger system of 12 chromatic notes used in the West.For instance, a major second may end up either in the ratio 9:8 or 10:9. For this reason, just intonation may be less suitable system for use on keyboard instruments or other instruments where the pitch of individual notes is not flexible. (On fretted instruments like guitars and lutes, multiple frets for one interval can be practical.) •



Pythagorean tuning



A Pythagorean tuning is technically a type of just intonation, in which the frequency ratios of the notes are all derived from the number ratio 3:2, a ratio of central importance to the School of Pythagoras in Ancient Greece. Using this approach for example, the 12 notes of the Western chromatic scale would be tuned to the following ratios: 1:1, 256:243, 9:8, 32:27, 81:64, 4:3, 729:512, 3:2, 128:81, 27:16, 16:9, 243:128, 2:1. Also called "3-limit" because there are no prime factors other than 2 and 3, this Pythagorean system was of primary importance in Western musical development in the Medieval and Renaissance periods. As a concept it was further developed by Safi adDin al-Urmawi, who divided the octave into seventeen parts (limmas and commas) and used in the Turkish and Persian tone systems.[citation needed] •



Meantone temperament



A system of tuning which averages out pairs of ratios used for the same interval (such as 9:8 and 10:9), thus making it possible to tune keyboard instruments. Next to the twelveequal temperament, which some would not regard as a form of meantone, the best known form of this temperament is quartercomma meantone, which tunes major thirds



justly in the ratio of 5:4 and divides them into two whole tones of equal size. To do this, eleven perfect fifths in each octave are flattened by a quarter of a syntonic comma, with the remaining fifth being left very sharp (such an unacceptably out-of-tune fifth is known as a wolf interval). However, the fifth may be flattened to a greater or lesser degree than this and the tuning system will retain the essential qualities of meantone temperament; examples include the 31-equal fifth and Lucy tuning. • Both just intonation and meantone temperament can be regarded as forms of regular temperament. •



Well temperament



Any one of a number of systems where the ratios between intervals are unequal, but approximate to ratios used in just intonation. Unlike meantone temperament, the amount of divergence from just ratios varies according to the exact notes being tuned, so that C-E will probably be tuned closer to a 5:4 ratio than, say, D♭-F. Because of this, well temperaments have no wolf intervals. A well temperament system is usually named after whoever first came up with it. •



Equal temperament



(a special case of mean-tone temperament), in which adjacent notes of the scale are all separated by logarithmically equal distances (100 cents) - A harmonized C major scale in equal temperament (.ogg format, 96.9KB). This is the most common tuning system used in Western music, and is the standard system for tuning a piano. Since this scale divides an octave into twelve equal-ratio steps and an octave has a frequency ratio of two, the frequency ratio between adjacent notes is then the twelfth root of two, 21/12, or ~1.05946309... •



Tempered timbres



, in which the partials of a given timbre are adjusted to align with a tempered tuning's tones. This can be seen as a generalization of



the relationship between the Harmonic Series and Just Intonation to a number of different pseudo-tonal tunings and timbres (Sethares 2004). Tempered timbres are a key component of Dynamic Tonality. Tuning systems that are not produced with exclusively just intervals are usually referred to as temperaments.



Other scale systems • Slendro, a pentatonic scale used in Indonesian music. • Pelog, the other main gamelan scale, with three hemitonic pentatonic modes superimposed to form a scale with seven notes to the octave • 43-tone scale, created by Harry Partch, an American composer who wrote musical and dramatic works in just intonation •



Bohlen-Pierce scale



• LucyTuning, a meantone system advocated by Charles Lucy, related to the number Pi and writings of John Harrison. • Carlos



Alpha and beta scales of Wendy



• Quarter tone scale, first presented by Mikha'il Mishaqah, used in the theory of Arabic music tone systems. From this the heptatonic scales consisting of minor, neutral, and major seconds of maqamat are chosen, this system was first promoted by alFarabi using a 25 tone scale. •



Thirteenth Sound



•



19 equal temperament



•



22 equal temperament



•



31 equal temperament



•



53 equal temperament



•



88 equal temperament



•



Schismatic temperament



•



Miracle temperament



• Stretched tuning makes an octave represent slightly more than a doubling in frequency. It is usually applied to keyboard instruments with tines or thick strings, where the ratio of harmonic to fundamental can be slightly greater than a true integer ratio (most notably the piano, and some electric pianos). •



Hexany



Comparisons and controversies among tunings All musical tunings have advantages and disadvantages. Twelve tone equal temperament (12-TET) is the standard and most usual tuning system used in Western music today because it gives the advantage of modulation to any key without dramatically going out of tune, as all keys are equally and slightly out of tune. However, just intonation provides the advantage of being entirely in tune, with at least some, and possibly a great deal, loss of ease in modulation. The composer Terry Riley, said "Western music is fast because it's not in tune", meaning that its inherent beating forces motion. Twelve tone equal temperament also, currently, has an advantage over just intonation in that most musicians are trained in, and have instruments designed to play in equal temperament. Other tuning systems have other advantages and disadvantages and are chosen for various qualities. The octave (or even other intervals, such as the so-called tritave, or twelfth) can advantageously be divided into a number of equal steps different from twelve. Popular choices for such an equal temperament include 19, 22, 31, 53 and 72 parts to an octave, each of these and the many other choices possible



have their own distinct characteristics. The two paragraphs above assume the use of harmonic timbres, in which the partials' placement follows a pattern of ratios of small whole numbers. Western music uses harmonic timbres almost exclusively, so their use is often assumed in discussions of tuning such as this. However, the timbres of the dominant instruments of some other cultures are nonharmonic, and sound most natural in tunings that do not follow ratios of small whole numbers (except perhaps the octave at 2:1). For instance, William Sethares shows that the tunings of Balinese gamelans are related to the inharmonic spectra or timbre of their metallophones and the harmonic spectra of stringed instruments such as the rebab, just as just intonation and twelve tone equal temperament are related to the spectra or timbre of harmonic instruments alone. Some instruments, such as the violin, don't limit the musician to particular pitches, allowing to choose the tuning system "on the fly". Many performers on such instruments adjust the notes to be more in tune than the equal temperament system allows, perhaps even without realizing it. Like the violin and other fretless stringed instruments, the pedal steel guitar places absolute control of pitch into the hands of the player. Most steel guitarists tune their instrument to just intonation. The steel guitar is unique among western instruments in its ability to create complex chords in just intonation in any key. Smooth, beatless chords are part of the steel guitar's characteristic sound. Likewise, using a tuning invariant isomorphic keyboard to drive a Dynamic Tonalitycompatible synthesizer, one can change the tuning "on the fly," adjusting the frequencies of the tuning's tones and of the timbres' partials to sound natural in any tuning across a wide tuning range.



Footnotes 1.



^ W. A. Mathieu (1997)



Harmonic Experience : Tonal Harmony from Its Natural Origins to Its Modern Expression. Inner Traditions 2. ^ Sethares, W.A., 2004 Tuning, Timbre, Spectrum, Scale. 3. ^ Milne, A., Sethares, W.A. and Plamondon, J., Invariant Fingerings Across a Tuning Continuum, Computer Music Journal, Winter 2007, Vol. 31, No. 4, Pages 15-32.
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Music Structures



Musical tuning In music, there are two common meanings for tuning: • Tuning practice, the act of tuning an instrument or voice. • Tuning systems, the various systems of pitches used to tune an instrument, and their theoretical basis.
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Tuning practice Tuning is the process of adjusting the pitch of one or many tones from musical instruments to establish typical intervals between these tones. Tuning is usually based on a fixed reference, such as A = 440 Hz. Out of tune refers to a pitch/tone that is either too high or too low, or sharp or flat, respectively. While an instrument might be in tune in itself (relative tuning) but is not on A = 440 Hz when playing with a piano or other fixed-pitch instrument nobody will agree it is in tune as it fails to match the reference pitch. Some instruments get 'out of tune' with damage or age when they will no longer play true and have to be repaired. Different methods of sound production require different methods of adjustment: • Tuning to a pitch with one's voice is called matching pitch and is the most basic



skill learned in ear training. • Manually turning the pegs to increase or decrease the tension on the strings so as to control the pitch. Instruments such as the harp, piano, and harpsichord require a wrench to turn the tuning pegs. • Modifying the length or width of the tube of a wind instrument, brass instrument, pipe, bell, or similar instrument to adjust the pitch. Some instruments produce a sound which contains irregular overtones harmonic series, and are known as inharmonic. This makes their tuning complicated, and usually compromised. The tuning of bells, for instance, is extremely involved. Tuning may be done aurally by sounding two pitches and adjusting one of them to match or relate to the other. A tuning fork or electronic tuning device may be used as a reference pitch, though in ensemble rehearsals often a piano is used (as its pitch cannot be adjusted for each rehearsal). Symphony orchestras tend to tune to an A provided by the principal oboist. Interference beats are used to objectively measure the accuracy of tuning. As the two pitches approach a harmonic relationship, the frequency of beating decreases. When tuning a unison or octave it is desired to reduce the beating frequency until it cannot be detected. For other intervals, this is dependent on the tuning system being used. Harmonics may be used to check the tuning of strings which are not tuned to the unison. For example, lightly touching the highest string of a cello at halfway down its length (at a node) while bowing produces the same pitch as doing the same one third of the way down its second highest string.



Open strings In music, the term open string refers to the fundamental note of the unstopped, full string.



The strings of a guitar are normally tuned to fourths (excepting the G and B strings in standard tuning), as are the strings of the bass guitar and double bass. Violin, viola, and cello strings are tuned to fifths. However, nonstandard tunings (called scordatura) exist to change the sound of the instrument or create other playing options. To tune an instrument, usually only one reference pitch is given. This reference is used to tune one string, to which the other strings are tuned in the desired intervals. On a guitar, often the lowest string is tuned to an E. From this, each successive string can be tuned by fingering the fifth fret of an already tuned string and comparing it with the next higher string played open. This works with the exception of the G string, which must be stopped at the fourth fret to sound B against the open B string above. This table lists open strings on some common string instruments and their standard tunings.



violin, mandolin : G, D, A, E viola, cello, tenor banjo, mandola, tenor guitar: C, G, D, A double bass, bass guitar*: (B*,) E, A, D, G



guitar: E, A, D, G, B, E ukulele: G, C, E, A (the G string is higher than the C and E, and two half steps below the A string, known as reentrant tuning)



Altered tunings Unconventional tunings, or scordatura (It., from scordare, to mistune), were first used in the 16th century by Italian lutenists. It was primarily used to facilitate difficult passages, but was also used to alter timbral characteristics, reinforce tonalities through the use of open strings, and to extend



the range of the instrument. Violin scordatura was employed in the 17th and 18th centuries by Italian and German composers, namely, Biagio Marini, Antonio Vivaldi, Heinrich Ignaz Biber - who in the Rosary Sonatas prescribes a great variety of scordaturas, including crossing the middle strings - JohannPachelbel and J.S. Bach, whose Fifth Suite For Unaccompanied Cello calls for the lowering of the A string to G. In Mozart's Sinfonia Concertante in E-flat major (K. 364), all the strings of the solo viola are raised one half-step, ostensibly to give the instrument a brighter tone so as not to be overshadowed by the solo violin. The open Dstring then sounds the tonic of the piece, Eflat. However, in modern performance it is often performed without scordatura. Scordatura for the violin was also used in the 19th and 20th centuries in works by Paganini, Schumann, Saint-Saëns and Bartók. In SaintSaëns' "Danse Macabre", the high string of the violin is lower half a tone to the E♭ so as to have the most accented note of the main theme sound on an open string. In Bartók's Contrasts, the violin is tuned G♯-D-A-E♭ to facilitate the playing of tritones on open strings. American folk violinists of the Appalachians and Ozarks often employ alternate tunings for dance songs and ballads. The most commonly used tuning is A-E-A-E. A musical instrument which has had its pitch deliberately lowered during tuning is colloquially said to be "down-tuned". Common examples include the electric guitar and electric bass in contemporary heavy metal music, whereby one or more strings are often tuned lower than concert pitch. This is not to be confused with electronically changing the fundamental frequency, which is referred to as pitch shifting.



Tuning systems A tuning system is the system used to define which tones, or pitches, to use when playing music. In other words, it is



the choice of number and spacing of frequency values which are used. Due to the psychoacoustic interaction of tones and timbres, various tone combinations will sound more or less "natural" when used in combination with various timbres. For example, using harmonic timbres, • a tone caused by a vibration twice the speed of another (the ratio of 1:2) forms the natural sounding octave • a tone caused by a vibration three times the speed of another (the ratio of 1:3, or 2:3 when octave-reduced) forms the natural sounding perfect fifth. More complex musical effects can be created through other relationships.[1] Many cultures whose dominant instruments emit non-harmonic sounds use other tuning systems, in which other intervals sound more "natural."[2] The creation of a tuning system is complicated because musicians want to make music with more than just a few differing tones. As the number of tones is increased, conflicts arise in how each tone combines with every other. Finding a successful combination of tunings has been the cause of debate, and has led to the creation of many different tuning systems across the world. Each tuning system has its own characteristics, strengths and weaknesses. Using a tuning invariant isomorphic keyboard with a compatible synthesizer enables one to retain consistent fingering across many different tunings, facilitating their exploration.[3]



Theoretical comparison There are many techniques for theoretical comparison of tunings, usually utilizing mathematical tools such as those of linear algebra, topology and group theory. Techniques of interest include:



• Comma, a measure of a tuning system's compromise between just intervals. • Modulatory space, geometrical analysis of transpositional possibilities. • Pitch space, geometrical analysis of tuning systems. • Regular temperament, a system's definition in terms of a small number of generating units. • Tonnetz, an arrangement of a tuning system as a lattice.



Systems for the twelve-note chromatic scale It is impossible to tune the twelve-note chromatic scale so that all intervals are "perfect"; many different methods with their own various compromises have thus been put forward. The main ones are: •



Just intonation



In Just Intonation the frequencies of the scale notes are related to one another by simple numeric ratios, a common example of this being 1:1, 9:8, 5:4, 4:3, 3:2, 5:3, 15:8, 2:1 to define the ratios for the 7 notes in a C major scale. In theory a variety of approaches are possible, such as basing the tuning of pitches on the harmonic series (music), which are all whole number multiples of a single tone. In practice however this quickly leads to potential for confusion depending on context, especially in the larger system of 12 chromatic notes used in the West.For instance, a major second may end up either in the ratio 9:8 or 10:9. For this reason, just intonation may be less suitable system for use on keyboard instruments or other instruments where the pitch of individual notes is not flexible. (On fretted instruments like guitars and lutes, multiple frets for one interval can be practical.) •



Pythagorean tuning



A Pythagorean tuning is technically a type of



just intonation, in which the frequency ratios of the notes are all derived from the number ratio 3:2, a ratio of central importance to the School of Pythagoras in Ancient Greece. Using this approach for example, the 12 notes of the Western chromatic scale would be tuned to the following ratios: 1:1, 256:243, 9:8, 32:27, 81:64, 4:3, 729:512, 3:2, 128:81, 27:16, 16:9, 243:128, 2:1. Also called "3-limit" because there are no prime factors other than 2 and 3, this Pythagorean system was of primary importance in Western musical development in the Medieval and Renaissance periods. As a concept it was further developed by Safi adDin al-Urmawi, who divided the octave into seventeen parts (limmas and commas) and used in the Turkish and Persian tone systems.[citation needed] •



Meantone temperament



A system of tuning which averages out pairs of ratios used for the same interval (such as 9:8 and 10:9), thus making it possible to tune keyboard instruments. Next to the twelveequal temperament, which some would not regard as a form of meantone, the best known form of this temperament is quartercomma meantone, which tunes major thirds justly in the ratio of 5:4 and divides them into two whole tones of equal size. To do this, eleven perfect fifths in each octave are flattened by a quarter of a syntonic comma, with the remaining fifth being left very sharp (such an unacceptably out-of-tune fifth is known as a wolf interval). However, the fifth may be flattened to a greater or lesser degree than this and the tuning system will retain the essential qualities of meantone temperament; examples include the 31-equal fifth and Lucy tuning. • Both just intonation and meantone temperament can be regarded as forms of regular temperament. •



Well temperament



Any one of a number of systems where the ratios between intervals are unequal, but approximate to ratios used in just intonation. Unlike meantone temperament, the



amount of divergence from just ratios varies according to the exact notes being tuned, so that C-E will probably be tuned closer to a 5:4 ratio than, say, D♭-F. Because of this, well temperaments have no wolf intervals. A well temperament system is usually named after whoever first came up with it. •



Equal temperament



(a special case of mean-tone temperament), in which adjacent notes of the scale are all separated by logarithmically equal distances (100 cents) - A harmonized C major scale in equal temperament (.ogg format, 96.9KB). This is the most common tuning system used in Western music, and is the standard system for tuning a piano. Since this scale divides an octave into twelve equal-ratio steps and an octave has a frequency ratio of two, the frequency ratio between adjacent notes is then the twelfth root of two, 21/12, or ~1.05946309... •



Tempered timbres



, in which the partials of a given timbre are adjusted to align with a tempered tuning's tones. This can be seen as a generalization of the relationship between the Harmonic Series and Just Intonation to a number of different pseudo-tonal tunings and timbres (Sethares 2004). Tempered timbres are a key component of Dynamic Tonality. Tuning systems that are not produced with exclusively just intervals are usually referred to as temperaments.



Other scale systems • Slendro, a pentatonic scale used in Indonesian music. • Pelog, the other main gamelan scale, with three hemitonic pentatonic modes superimposed to form a scale with seven notes to the octave • 43-tone scale, created by Harry Partch, an American composer who



wrote musical and dramatic works in just intonation •



Bohlen-Pierce scale



• LucyTuning, a meantone system advocated by Charles Lucy, related to the number Pi and writings of John Harrison. • Carlos



Alpha and beta scales of Wendy



• Quarter tone scale, first presented by Mikha'il Mishaqah, used in the theory of Arabic music tone systems. From this the heptatonic scales consisting of minor, neutral, and major seconds of maqamat are chosen, this system was first promoted by alFarabi using a 25 tone scale. •



Thirteenth Sound



•



19 equal temperament



•



22 equal temperament



•



31 equal temperament



•



53 equal temperament



•



88 equal temperament



•



Schismatic temperament



•



Miracle temperament



• Stretched tuning makes an octave represent slightly more than a doubling in frequency. It is usually applied to keyboard instruments with tines or thick strings, where the ratio of harmonic to fundamental can be slightly greater than a true integer ratio (most notably the piano, and some electric pianos). •



Hexany



Comparisons and controversies among tunings



All musical tunings have advantages and disadvantages. Twelve tone equal temperament (12-TET) is the standard and most usual tuning system used in Western music today because it gives the advantage of modulation to any key without dramatically going out of tune, as all keys are equally and slightly out of tune. However, just intonation provides the advantage of being entirely in tune, with at least some, and possibly a great deal, loss of ease in modulation. The composer Terry Riley, said "Western music is fast because it's not in tune", meaning that its inherent beating forces motion. Twelve tone equal temperament also, currently, has an advantage over just intonation in that most musicians are trained in, and have instruments designed to play in equal temperament. Other tuning systems have other advantages and disadvantages and are chosen for various qualities. The octave (or even other intervals, such as the so-called tritave, or twelfth) can advantageously be divided into a number of equal steps different from twelve. Popular choices for such an equal temperament include 19, 22, 31, 53 and 72 parts to an octave, each of these and the many other choices possible have their own distinct characteristics. The two paragraphs above assume the use of harmonic timbres, in which the partials' placement follows a pattern of ratios of small whole numbers. Western music uses harmonic timbres almost exclusively, so their use is often assumed in discussions of tuning such as this. However, the timbres of the dominant instruments of some other cultures are nonharmonic, and sound most natural in tunings that do not follow ratios of small whole numbers (except perhaps the octave at 2:1). For instance, William Sethares shows that the tunings of Balinese gamelans are related to the inharmonic spectra or timbre of their metallophones and the harmonic spectra of stringed instruments such as the rebab, just as just intonation and twelve tone equal temperament are related to the spectra or timbre of harmonic instruments alone. Some instruments, such as the violin, don't limit the musician to particular pitches,



allowing to choose the tuning system "on the fly". Many performers on such instruments adjust the notes to be more in tune than the equal temperament system allows, perhaps even without realizing it. Like the violin and other fretless stringed instruments, the pedal steel guitar places absolute control of pitch into the hands of the player. Most steel guitarists tune their instrument to just intonation. The steel guitar is unique among western instruments in its ability to create complex chords in just intonation in any key. Smooth, beatless chords are part of the steel guitar's characteristic sound. Likewise, using a tuning invariant isomorphic keyboard to drive a Dynamic Tonalitycompatible synthesizer, one can change the tuning "on the fly," adjusting the frequencies of the tuning's tones and of the timbres' partials to sound natural in any tuning across a wide tuning range.



Footnotes 1. ^ W. A. Mathieu (1997) Harmonic Experience : Tonal Harmony from Its Natural Origins to Its Modern Expression. Inner Traditions 2. ^ Sethares, W.A., 2004 Tuning, Timbre, Spectrum, Scale. 3. ^ Milne, A., Sethares, W.A. and Plamondon, J., Invariant Fingerings Across a Tuning Continuum, Computer Music Journal, Winter 2007, Vol. 31, No. 4, Pages 15-32.
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Pentachord A pentachord is a five-note segment of a scale or tone row. A diatonic scale comprises five non-transpositionally equivalent pentachords rather than seven because the Ionian and Mixolydian pentachords and the Dorian and Aeolian pentachords are intervallically identical (CDEFG=GABCD; DEFGA=ABCDE).



Music Structures



Tetrachord Traditionally, a tetrachord is a series of four tones filling in the interval of a perfect fourth, a 4:3 frequency proportion. In modern usage a tetrachord is any four-note segment of a scale or tone row. The term tetrachord derives from ancient Greek music theory. It literally means four strings, originally in reference to harp-like instruments such as the lyre or the kithara, with the implicit understanding that the four strings must be contiguous. Ancient Greek music theory distinguishes three genera of tetrachords. These genera are characterised by the largest of the three intervals of the tetrachord:



Diatonic A diatonic tetrachord has a characteristic interval that is less than or equal to half the total interval of the tetrachord (or 249 cents). This characteristic interval is usually slightly smaller (approximating to 200 cents), becoming a whole tone. Classically, the diatonic tetrachord consists of two intervals of a tone and one of a semitone.



Chromatic A chromatic tetrachord has a characteristic interval that is greater than half the total interval of the tetrachord, yet not as great as four-fifths of the interval (between 249 and 398 cents). Classically, the characteristic interval is a minor third (approximately 300 cents), and the two smaller intervals are equal semitones.



Enharmonic An enharmonic tetrachord has a characteristic interval that is greater than four-fifths the total tetrachord interval (greater than 398 cents). Classically, the characteristic interval is a major third (otherwise known as a ditone), and the two smaller intervals are quartertones. As the three genera simply represent ranges of possible intervals within the tetrachord, various shades (chroai) of tetrachord with specific tunings were specified. Once the genus and shade of tetrachord are specified the



three internal intervals could be arranged in six possible permutations.



About Modern music theory makes use of the octave as the basic unit for determining tuning: ancient Greeks used the tetrachord for this purpose. The octave was recognised by ancient Greece as a fundamental interval, but it was seen as being built from two tetrachords and a whole tone. Ancient Greek music always seems to have used two identical tetrachords to build the octave. The single tone could be placed between the two tetrachords (between perfect fourth and perfect fifth) (termed disjunctive), or it could be placed at either end of the scale (termed conjunctive). Scales built on chromatic and enharmonic tetrachords continued to be used in the classical music of the Middle East and India, but in Europe they were maintained only in certain types of folk music. The diatonic tetrachord, however, and particularly the shade built around two tones and a semitone, became the dominant tuning in European music.



Permutations The three permutations of this shade of diatonic tetrachord are:



Lydian mode A rising scale of two whole tones followed by a semitone, or C D E F.



Phrygian mode A rising scale of tone, semitone and tone, C D E♭ F, or D E F G.



Dorian mode A rising scale of a semitone followed by two tones, C D♭ E♭ F, or E F G A. Medieval music scholars misinterpreted Greek texts, and, therefore, medieval and some modern music theory uses these names for different modes than those for which they were originally intended.



Pythagorean tunings Here are the traditional Pythagorean tunings of the diatonic and chromatic tetrachords:



Diatonic hypate parhypate 4/3



81/64



lichanos 9/8



mese 1/1



| 256/243 | -498



9/8



|



-408



9/8



|



-204



0 cents



Chromatic hypate parhypate 4/3



81/64



lichanos 32/27



1/1



| 256/243 | 2187/2048 | -498



-408



mese



32/27



-294



| 0 cents



Since there is no reasonable Pythagorean tuning of the enharmonic genus, here is a representative tuning due to Archytas:



Enharmonic hypate parhypate lichanos 4/3



9/7 5/4



| 28/27 |36/35| -498



mese 1/1 5/4



|



-435 -386



0 cents



Originally, the lyre had only four strings, so only a single tetrachord was needed. Larger scales are constructed from conjunct or disjunct tetrachords. Conjunct tetrachords share a note, whiledisjunct tetrachords are separated by a disjunctive tone of 9/8 (a Pythagorean major second). Alternating conjunct and disjunct tetrachords form a scale that repeats in octaves (as in the familiar diatonic scale, created in such a manner from the diatonic genus), but this was not the only arrangement. The Greeks analyzed genera using various terms, including diatonic, enharmonic, and chromatic, the latter being the color between the two other types of modes which were seen as being black and white. Scales are constructed from conjunct or disjunct tetrachords: the tetrachords of the chromatic genus contained a minor third on top and two semitones at the bottom, the diatonic contained a minor second at top with two major seconds at the bottom, and the enharmonic contained a major third on top with two quarter tones at the bottom, all filling in the perfect fourth (Miller and Lieberman, 1998) of the fixed outer strings. However, the closest term used by the Greeks to our modern usage of chromatic is pyknon or the density ("condensation") of chromatic or enharmonic genera. Didymos chromatic tetrachord 16:15, 25:24, 6:5 Eratosthenes chromatic tetrachord



20:19, 19:18, 6:5



Ptolemy soft chromatic 28:27, 15:14, 6:5



Ptolemy intense chromatic Archytas enharmonic



22:21, 12:11, 7:6



28:27, 36:35, 5:4



Variations Arabic and Indian Arabic and Indian music divide the tetrachord differently than the Greek. For example, al-Farabi presented ten possible intervals used to divide the tetrachord (Touma 1996, p.19): Ratio: 1/1 64 4/3 Note name:



256/243



18/17



162/149



54/49



c



Cents: 0



9/8



32/27



81/68



d 90



98



145



168



204



27/22



81/



e 294



303



355



408



f 498



Since there are two tetrachords and a major tone in an octave, this creates a 25 tone scale as used in the Arab tone system before the quarter tone scale.



Uses Milton Babbitt's serial theory extends the term tetrachord to mean a four-note segment of a twelve-tone row. Allen Forte in his The Structure of Atonal Music redefines the term tetrachord to mean what other theorists call a tetrad, a set of four pitches or pitch classes, rather than a series of four contiguous pitches within a scale or tone row.



Source •



Chalmers, John H. Jr. Divisions of the Tetrachord. Frog Peak Music, 1993. ISBN 0-945996-04-7



• Habib Hassan Touma (1996). The Music of the Arabs, trans. Laurie Schwartz. Portland, Oregon: Amadeus Press. ISBN 0-931340-88-8. • Miller, Leta E. and Lieberman, Frederic (1998). Lou Harrison: Composing a World. Oxford University Press. ISBN 0-19-511022-6.



Music Structures



Trichord Depending on the context, a trichord is either a contiguous segment of a musical scale or of a twelve-tone row, or (in accord with Allen Forte's redefinition of the term) a musical triad, that is, any three-note pitch collection. Just as a diatonic scale is conventionally said to be constructed of two disjunct tetrachords (CDEF+GABC=CDEFGABC), a pentatonic scale can be constructed of two disjunct trichords(ACD+EGA=ACDEGA; GAC+DEG=GACDEG). Milton Babbitt's serial theory of combinatoriality makes much of the properties of three-note, four-note, and six-note segments of a twelve-tone row, which he calls, respectively, trichords,tetrachords, and hexachords, extending the traditional sense of the terms and retaining their implication of contiguity. Allen Forte in his The Structure of Atonal Music redefines the term trichord to mean what other theorists (notably including Howard Hanson in his Harmonic Materials of Modern Music: Resources of the Tempered Scale and Carlton Gamer in his "Some Combinational Resources of Equal-Tempered Systems") mean by the term triad, a three-note pitch collection which is not necessarily a contiguous segment of a scale or a tone row and not necessarily (in twentieth-century music) tertian or diatonic either.



Music Structures



Wazn In Arab music a wazn (Arabic:  ;وزنpl. awzān,  )أوزانis a rhythmic pattern or cycle, literally translated as "measure" (also called darb, mizan, and usul) (Touma 1996, p. 210). A wazn is only used in musical genres with a fixed rhythmic-temporal organization including recurring measures, motifs, and meter or pulse (ibid, p. 47). A wazn consists of two or more regularly recurring time segments, each time segment consisting of at least two beats (naqarāt, plural of naqrah). There are approximately one hundred different cycles used in the repertoire of Arab music, most shared with Turkish music. They are recorded and remembered through onomatopoetic syllables and the written symbols O and I (ibid, p. 48). For example, wazn wahdah sayirah (4/4), a relatively short wazn of four beats (p. 50):



Wazn may be as large as 176 units of time (p. 48). Wazn are performed on the goblet drum (Darabuka), frame drum (riqq or tar), and kettle drums (naqqarat) (ibid, p. 49).
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Arabic Musical Instruments



Oud



The oud (Arabic:  عودʿūd, plural: أعواد, a‘wād; Somali: kaban; Persian:  بربطbarbat; Turkish: ud or ut;[1] Greek: ούτι; Armenian: ուդ, Azeri: ud; Hebrew:  עודud) is a pear-shaped, stringed instrument, which is often seen as the predecessor of the western lute, distinguished primarily by being without frets, commonly used in Middle Eastern music. Contents • • • • • • •



1 Name 2 History 3 Defining features 4 Construction 5 Regional types 6 Plectrum (pick) 7 Oud tunings o o



•



7.1 Arabic oud tunings 7.2 Turkish oud ("ud") and Cümbüş tunings



9 Note



Name The words "lute" and "Oud" are both speculated to be derived from Arabic ( العودal-ʿūd), consisting of the Arabic letters ʿayn-wāw-dāl, meaning a thin piece of wood similar to the shape of a straw, referring either to the wood plectrum used traditionally for playing the lute[1], or to the thin strips of wood used for the back, or for the fact that the top was made of wood, not skin as were earlier.[citation needed] However, recent research by Eckhard Neubauer[2] suggests that ʿūd



may simply be an Arabized version of the Persian name rud, which meant string, stringed instrument, or lute. Gianfranco Lotti suggests that the "wood" appellation originally carried derogatory connotations, because of proscriptions of all instruments music in early Islam.[citation needed] The Oud is also popular in Azerbaijan where it is known as an Ud. The Ud found its way into Azerbaijanian culture during the 7th century. Most Azerbaijanian mughams are played on the Ud by Ahsan Dadashov. The Arabic prefix al-, in al-ʿūd, which represents the definite article and can be translated as "the," was not retained when al-ʿūd, was borrowed into Turkish, nor was the ʿayn, as it is not a sound existing in the Turkish language. The resulting word in Turkish is simply ud (pronunciation follows that of the word food without the f ), much as it sounds when pronounced in the English language. The Oud was most likely introduced to Western Europe by the Arabs who established the Umayyad Caliphate of Al-Andalus on the Iberian Peninsula beginning in the year 711 AD. Oud-like instruments such as the Ancient Greek Pandoura and the Roman Pandura likely made their way to the Iberian Peninsula much earlier than the oud. However, it was the royal houses of Al-Andalus that cultivated the environment which raised the level of oud playing to greater heights and boosted the popularity of the instrument. The most famous oud player of AlAndalus was Zyriab. He established the first music conservatory in Spain, enhanced playing technique and added a fifth course to the instrument. The European version of this instrument came to be known as the lute - luth in French, laute in German, liuto in Italian, luit in Dutch, (all beginning with the letter "L") and alaud in Spanish. The word "luthier" meaning stringed instrument maker is also derived from the French luth. Unlike the oud the Europen lute utilized frets (usually tied gut).



History According to Farabi, the oud was invented by Lamech, the sixth grandson of Adam. The legend tells that the grieving Lamech hung the body of his dead son from a tree. The first oud was inspired by the shape of his son's bleached skeleton.[2] The oldest pictorial record of a lute dates back to the Uruk period in Southern Mesopotamia - Iraq Nasria city nowadays, over 5000 years ago on a cylinder seal acquired by Dr. Dominique Collon and currently housed at the British Museum. The image depicts a female crouching with her instruments upon a boat, playing right-handed. This instrument appears many times throughout Mesopotamian history and again in ancient Egypt from the 18th dynasty onwards in long and short-neck varieties. One may see such examples at the Metropolitan Museums of New York, Philadelphia, Cleveland, and the British Museum on clay tablets and papyrus paper. This instrument and its close relatives have been a part of the music of each of the ancient civilizations that have existed in the



Mediterranean and the Middle East regions, including the Sumerians, Akkadians, Persians, Babylonians, Assyrians, Armenians, Greeks, Egyptians, and Romans. The ancient Turkic peoples had a similar instrument called the kopuz. This instrument was thought to have magical powers and was brought to wars and used in military bands. This is noted in the Göktürk monument inscriptions, the military band was later used by other Turkic state's armies and later by Europeans.[3] According to Musicolog Çinuçen Tanrıkorur today's Oud was derived from the kopuz by Turks near Central Asia and additional strings were added by them.[4] Today's Oud is totally different from the old prototypes and the Turkish Oud is different from Arabic Oud in playing style and shape. The Turkish is derived from modifying the Arabic Oud, whose development has been attributed to Manolis Venios, a well known Greek luthier who lived Constantinople (Istanbul) in the late 19th and early 20th centuries.[citation needed] In Greece and Armenia musicians especially use the Turkish Ouds and tunings.[citation needed]



Aleppo musician with an Oud, 1915. The Oud has a particularly long tradition in Iraq,[5] where a saying goes that in its music lies the country’s soul.[5] A ninth-century Baghdad jurist praised the healing powers of the instrument, and the 19th century writer Muhammad Shihab al-Din related that it "places the temperament in equilibrium" and "calms and revives hearts."[5] Following the invasion of Iraq and the overthrow of the secular Hussein regime in 2003, however, the increasing fervor of Islamic militants who consider secular music to be haraam (forbidden) forced many Oud players or teachers into hiding or exile.[5]



Defining features • Lack of Frets: The Oud, unlike many other plucked stringed instruments, does not have a fretted neck. This allows the player to be more expressive by using slides and vibrato. It also makes it possible



to play the microtones of the Maqam System. This development is relatively recent, as ouds still had frets ca. AD 1100, and they gradually lost them by AD 1300, mirroring the general development of Near-Eastern music which abandoned harmony in favor of melismatics. • Strings: With some exceptions, the modern Oud has eleven strings. Ten of these strings are paired together in courses of two. The eleventh, lowest string remains single. There are many different tuning systems for the oud which are outlined below. The ancient Oud had only four courses - five by the 9th century. The strings are generally lighter to play than the modern classical guitar. • Pegbox: The pegbox of the Oud is bent back at a 45-90° angle from the neck of the instrument. This provides the necessary tension that prevents the pegs from slipping. • Body: The Oud's body has a staved, bowl-like back resembling the outside of half a watermelon, unlike the flat back of a guitar. This bowl allows the Oud to resonate and have a more complex tone. • Sound-holes: The Oud generally has one to three soundholes, which may be either oval or circular, and often are decorated with a bone or wood carved rosette.



Front and rear views of an Oud. This one was built by Viken Najarian.



Construction Construction of the Oud is similar to that of the lute.[6] The back of the instrument is made of thin wood staves glued together on edge. Alternating staves of light and dark wood are often used. The instrument usually has an odd number of staves. This means the back will have a center stave rather than a center seam. Contrasting trim pieces are often used between staves. Patterns and wood species used generally vary from maker to maker. The top of the Oud is generally made of two matching pieces of thin spruce glued together on edge. Transverse braces, also of spruce, are glued to the underside of the top. The neck is generally made of a single piece of wood and is usually veneered in a striped pattern similar to that of the back. The pegbox meets the neck at a severe angle. The pegbox is usually made from separate side, end and back pieces glued together.



Regional types



Turkish Ud, an ancient musical instrument inlaid with ivory and mother-of-pearl Mevlâna mausoleum, Konya, Turkey



The following are the general regional characteristics of Oud types in which both the shape and the tuning most commonly differ: •



Arabic Ouds:



• pitch.



Syrian Ouds: Slightly larger, slightly longer neck, lower in



• Iraqi (Munir Bashir type) Ouds: Generally similar in size to the Syrian Oud but with a floating bridge which focuses the mid-range frequencies and gives the instrument a more guitar-like sound. This kind of Oud was developed by the Iraqi Oud virtuoso Munir Bashir. Iraqi Ouds made today often feature 13 strings, adding a pair of higher



pitched nylon strings to a standard Arabic Oud configuration. • Egyptian Ouds: Similar to Syrian and Iraqi Ouds but with a more pear shaped body. Slightly different tone. Egyptians commonly are set up with only the 5 courses GADGC. Egyptian Ouds tend to be very ornate and highly decorated. • Turkish| Greek style Ouds ("ud,ούτι") (Includes instruments found in Armenia and Greece): Slightly smaller in size, slightly shorter neck, higher in pitch, brighter timbre. It's known as outi in Greece and was used by early Greek musicians. • Barbat (Persian Oud): smaller than Arabic Ouds with different tuning and higher tone. Similar to Turkish ouds but slightly smaller. • Oud Qadim: an archaic type of oud from North Africa, now out of use. Although the Greek instruments Laouto and Lavta appear to look much like an Oud, they are very different in playing style and origin, deriving from Byzantine lutes. The laouto is mainly a chordal instrument, with occasional melodic use in Cretan music. Both always feature movable frets (unlike the Oud).



Plectrum (pick) The plectrum (pick) for the Oud is usually a little more than the length of an index-finger. The Arabs traditionally used thin piece of wood as a plectrum, later replaced by the eagle's feather by Zyriab in Spain (between 822 to 857), other sources state that he is the first one to use the wooden plectrum[3]. To date the Arabic players use the historic name reeshe or risha(Arabic )ريشة, which literally means "feather" while Turkish players refer to it as a mızrap.. Currently the plastic pick is most commonly used for playing the Oud being effective, affordable and convenient to get. Like similar strummed stringed instruments, professional Oud players take the quality of their plectrums very seriously, often making their own out of other plastic objects, and taking great care to sand down any sharp edges in order to achieve the best sound possible.



Oud tunings There are many different tuning options for the Oud. All tunings are presented from the lowest course/single string to the highest course. The following tunings are from Lark in the Morning and Oud Cafe:



Oud



Arabic Oud tunings •



C F A D G C Currently the most commonly used tuning.



•



D G A D G C Older tuning



• E A D G C Five Strings (Syria, Palestine and Lebanon) - by Eduardo Haddad Ribeiro •



G A D G C Popular Egyptian tuning



• B E A D G C For certain classical music, similar to the classical Turkish tuning in all 4ths •



B E A D G C F Seven strings Oud tuning.



•



F A D G C F high pitched solo tuning



•



GCDGCF



Turkish Oud ("ud") and Cümbüş tunings • Old Turkish, Armenian and Greek Tuning: E A B E A D or D ABEAD • Classical Turkish and Tuning Variant: C# F# B E A D or B F# B E A D Note - Turkish classical music is written transposed, so that the written tuning for the above tuning is "F#BEADG"; also the Turks will transpose to other keys, too. • Standard Cümbüş Tuning: ABEADG actual pitch, written as DEADGC



Note 1.



^ Güncel Türkçe Sözlük'te Söz Arama (Turkish)



2. ^ Erica Goode (May 1, 2008). "A Fabled Instrument, Suppressed in Iraq, Thrives in Exile", New York Times. (citing Grove Music Online) 3.



^ Fuad Köprülü, Türk Edebiyatında İlk Mutasavvıflar (First



Sufis in Turkish Literature), Ankara University Press, Ankara 1966, pp. 207, 209.; Gazimihal; Mahmud Ragıb, Ülkelerde Kopuz ve Tezeneli Sazlarımız, Ankara University Press, Ankara 1975, p. 64.; Musiki Sözlüğü (Dictionary of Music), M.E.B. İstanbul 1961, pp. 138, 259, 260.; Curt Sachs, The History of Musical Instruments, New York 1940, p. 252. 4.



^ http://www.aksiyon.com.tr/detay.php?id=15164 (Turkish)



5. ^ a b c d Erica Goode (May 1, 2008). "A Fabled Instrument, Suppressed in Iraq, Thrives in Exile", New York Times. 6. ^ Mottola, R.M. (Summer, Fall 2008). "Constructing the Middle Eastern Oud with Peter Kyvelos". American Lutherie (94, 95).



Arabic Musical Instruments



Bouzouki (Bouzuq)



Bouzouki



Classification •



Plucked string instrument



Related instruments • •



Bağlama (Turkey) Cittern



•



Tar (lute)



The bouzouki



(gr. το μπουζούκι; pl. τα μπουζούκια) (plural sometimes transliterated as bouzoukia) is the mainstay of modern Greek music. It is a stringed instrument with a pear-shaped body and a very long neck. The bouzouki is a member of the 'long neck lute' family and is similar to a mandolin. The front of the body is flat and is usually heavily inlaid with mother-of-pearl. The instrument is played with a plectrum and has a sharp metallic sound. Many musicians such as Manolis Chiotis and Giorgos Zampetas began using specially designed pickups to achieve a slightly thicker humbucker-like sound in the mid-1960s. These pickups are widely used by several Greek artists today and came in active and (usually) passive versions. Bouzouki pickup manufacturers include EMG, Lace Actodyne and Seymour Duncan. There are two main types of bouzouki: • •



Three-course, having three pairs of strings (courses). Four-course, having four pairs of strings.



Contents • 1 History • 2 The three-course bouzouki (trichordo) • 3 The four-course bouzouki (tetrachordo) • • •



4 Notable players of the Greek bouzouki 7 References 8 Further reading



History In Greece, this instrument was known as the pandura or pandourion, also called the "trichordo" because it had three strings; it was the first fretted instrument known, forerunner of the various families of lutes worldwide. The source of our knowledge about this instrument is the Mantineia marble (4th century BC, now exhibited at the National Archaeological Museum of Athens), depicting the mythical contest between Apollo and Marsyas, where a pandouris is being played by a muse seated on a rock. From Byzantine times it was called the tambouras. The modern Turkish Tanbur is practically identical to the ancient Greek pandouris. On display in the National Historical Museum of Greece is the tambouras of a hero of the Greek revolution of 1821, General Makriyiannis. This tambouras bears the main morphological characteristics of the bouzouki used by the Rebetes. The Turkish Saz belongs to the same family of instruments as the bouzouki. A middlesized kind of saz is called a "bozouk saz". Bozouk in Turkish means "broken, not functioning, modified". Here it is used in order to specify the size of the instrument. It is concluded, therefore, that the bouzouki has been named after the jargon of the



Turkish saz. An alternative popular etymology maintains that the word "Bozouk" was used because different tunings (the Turkish 'düzen') are required for the instrument to play in different musical scales (known as Dromoi in Greek, Maqam (pl. Maqamat) in Arabic). A tuning known as the "bozouk düzeni" (broken tuning) still exists in Greek folk music. The early bouzoukia were mostly Three-string (Trichordo), with three courses (six strings in three pairs) and were tuned in different ways, as to the scale one wanted to play. After the late '50s, four-course (Tetrachordo) bouzoukia started to appear. The fourcourse Bouzouki was made popular by Manolis Chiotis. Chiotis also used a tuning akin to standard guitar tuning, which made it easier for guitarists to play bouzouki, even as it angered purists. The Irish bouzouki, with four courses, a flatter back, and differently tuned from the Greek bouzouki, is a more recent development, dating back to the 1960s.



The three-course bouzouki (trichordo)



This is the classical type of bouzouki. It has fixed frets and it has 6 strings in three pairs, in modern times tuned Dd-aa-dd. This tuning was called the European tuning by Markos Vamvakaris, who described several other tunings, or douzenia, in his autobiography. This is the type of bouzouki that was used for rebetiko. The illustrated bouzouki is a replica of a trichordo bouzouki used by Markos Vamvakaris. It has tuners for eight strings, but has only six strings. The luthiers of the time often used sets of four tuners on trichordo instruments, as these were more easily available, since they were used on mandolins.



The four-course bouzouki (tetrachordo) This type of bouzouki has 8 metal strings which are arranged in 4 pairs, known as courses, typically tuned Cc Ff aa dd (i.e. one full note below the four high strings of a



guitar). It was established in the scene by a major Rebetis, Manolis Chiotis, during the 1960s. In the two higher-pitched (treble) courses, the two strings of the pair are tuned to the same note. In the two lower-pitched (bass) courses, the pair consists of a thick wound string and a thin string tuned an octave apart. These 'octave strings' add to the fullness of the sound and are used in chords and bass drones (continuous low notes that are played throughout the music).



Notable players of the Greek bouzouki • • • • • • • • • • • • • • • • • •



Giorgos Zampetas Markos Vamvakaris Vassilis Tsitsanis Manolis Chiotis Ioannis Papaioannou Bebis Stergiou Kostas Papadopoulos Lakis Karnezis Yiannis Halikias Kostas Kaplanis Spyros Peristeris Karolos Milanos Yiovan Tsaous Giorgos Mitsakis Sporos Stelios Makrydakis Alan Doyle Keith Urban



Notable Arab Buzuq Players ·



Matar Mohammad (Lebanon



·



Mohammad Abdilkareem (Syria)



Arabic Musical Instruments



Ney



Woman playing the Ney in a painting from the Hasht-Behesht Palace in Isfahan Iran, 1669



The Ney (Persian:  ;نیArabic: ;ناي also nai, nye, nay, gagri tuiduk, or karghy tuiduk ) is an end-blown flute that figures prominently in Persian, Turkmen and West Asian music. In some of these musical traditions, it is the only wind instrument used. It is a very ancient instrument, with depictions of Ney players appearing in wall paintings in the Egyptian pyramids and actual Neys being found in the excavations at Ur. This indicates that the Ney has been played continuously for 4,500–5,000 years, making it one of the oldest musical instruments still in use. It is a forerunner of the modern flute. The Ney consists of a piece of hollow cane or reed with five or six finger holes and one thumb hole. Ney is an old Persian word for reed from the Arundo donax plant. However, modern Neys may be made of metal or plastic tubing instead. The pitch of the Ney varies depending on the region and the finger arrangement. A highly skilled Ney player can reach as many as three octaves, though it is more common to have several "helper" Neys to cover different pitch ranges or to facilitate



playing technical passages in other Maqamat. In Romanian, the word nai[1] is also applied to a curved Pan flute. Contents • • • • •



1 Typology 2 Kargı Düdük 3 Tsuur 4 References 5 Bibliography



Typology



A Turkish Kız ("Girl") Ney - A/La Register The typical Persian ney is held by two



hands and has 6 holes, one of which is on the back. The Arab and Turkish Ney have 7 holes. Each hole has practically a one-tone capacity of interval so that for example, if you play a D you can easily go to D# solely through changes of the embouchure. It is possible to even go to E (depending on each hole) by changing the angle of the instrument in relation to the lips and by blowing stronger. The thumb hole has 4 notes usually used, if using the Doga ney then these notes would be A, Bb, B3/4, and B. Neys are constructed in various keys. In the Arab system, there are 7 Neys. The first is the Rast (roughly equivalent to the key of C (the longest), meaning that the second note from the lower register is a C (the first being a Bb). The second is the Dukah in D. The third is the Busalik in E. The fourth is the Jaharka for F. The fifth is the Nawa for G; the sixth is Hussayni for A, and the seventh is the Ajam for B. In the Arab world, the ney is traditionally used in pastoral areas, showing a preference for smaller Neys with higher pitches. In general, the pitch moves down in scholastic and religious environment. Though in the Sufi Arab tradition lower registers are studied and played. The Turks use even longer neys reflecting a preference for graver sounds, an imprint of the Sufi setting in which the Ney was studied.



Kargı Düdük Gargy-tuyduk (Karghy tuiduk) this is a long reed flute whose origin, according to legend, is connected with Alexander of Macedonia, and a similar instrument existed in ancient Eygpt. Kargı in Turkish means reed (Arundo donax). There is also said to be a connection with Kargyra and Kharkhira, the style



of guttural singing for two voices of the northern Turkic-speaking peoples (Khakass, Yakuts and Tuva peoples). The sound of the gargy-tuyduk has much in common with the two-voiced kargyra. During the playing of the gargy-tuyduk the melody is clearly heard, while the lower droning sound is barely audible. The allay epic songs have been accurately described by the Turkologist N. Baskakov who divides them into three main types: • a) Kutilep kayla, in which the second sound is a light drone. • b) Sygyrtzip kayla, with a second whistling sound like the sound of a flute. • c) Kargyrlap kayla, in which the second sound can be defined as hissing. [2] The sound of the Turkmen gargy-tuyduk is most like the Altay Kargyrkip kayla. The garg-tuyduk can have six finger holes and a length of 780 mm or five finger holes and a length of 550 mm. The range of the garg-tuyduk includes three registers: • 1) The lowest register - "nonworking" - is not used during the playing of a melody. • 2) The same as on the "nonworking" register but a



Arabic Musical Instruments



Qanoon



Typical Turkish Qanoon with 79-tone mandal configuration by Ozan Yarman



The Qanoon or kanun (Arabic  قانونqānūn, Turkish Qanoon, Greek κανων 'measuring rod; rule' akin to καννα 'cane') is a string instrument found in Near Eastern traditional music based on Maqamat. It is basically a zither with a narrow trapezoidal soundboard. Nylon or PVC strings are stretched over a single bridge poised on fish-skins on one end, attached to tuning pegs at the other end. Kanuns used in Turkey have 26 courses of strings, with three strings per course. It is played on the lap by plucking the strings with two tortoise-shell picks, one in each hand, or by the fingernails, and has a range of three and a half octaves, from A2 to E6. The dimensions of Turkish kanuns are typically 95 to 100 cm (37-39") long, 38 to 40 cm (15-16") wide and 4 to 6 cm (1.52.3") high.[1] The instrument also has special latches for each course, called mandals. These small levers, which can be raised or lowered quickly by the performer while the instrument is being played, serve to change the pitch of a particular course slightly by altering the string lengths. While Armenian Qanoons employ half-tones and Arabic kanuns quarter-tones, typical Turkish kanuns divide the equal-tempered semitone of 100 cents into 6 equal parts, yielding 72 equal divisions (or commas) of the octave. Not all pitches of 72-tone equal temperament are available on the Turkish Qanoon, however, since Qanoon makers only affix mandals for intervals that are demanded by performers. Some Qanoon makers choose to divide the semitone of the lower registers into 7 parts instead for microtonal subtlety at the expense of octave equivalences. Hundreds of mandal configurations are at the player's disposal when performing on an ordinary Turkish Qanoon. The Qanoon is a descendant of the old Egyptian harp, and is related to the psaltery, dulcimer and zither. Among others, Ruhi Ayangil, Erol Deran, Halil Karaduman, and Begoña Olavide are present-day exponents of this instrument. A 79-tone tuning for the Qanoon was recently proposed and applied to a Turkish Qanoon by Ozan Yarman and has been



acclaimed by Turkish masters of the instrument.[2]



Ancient Egyptian Harps To the left and below are depictions of the ancient Egyptian harp. Two of its notable features are its size and lack of pillar. Since many of the harps depicted in ancient Egyptian pictorial sources are quite large, and lacking the support of a pillar, it probably suggests that they were very loosely strung and, with such long strings, likely in the bass range. The HARPA web site contains a summary of an article featured in their newsletter on the Egyptian harp, an excerpt of which follows: "Egypt can be considered the largest harp culture of all times. The arched harp, the archetypal music instrument of Ancient Egypt, existed from the Old Kingdom into the Greek-Roman era. In the Old Kingdom, the arched harp had a shovel-shaped form. It stood upright on the floor, with the player kneeling behind it. This harp was the Old Kingdom's only stringed instrument (ca. 25752134 BC), and it survived even as newer types appeared during the Middle Kingdom (ca. 2040-1640 BC). The shovel-shaped harp was called benet, as has been deciphered from the hieroglyphics that accompany illustrations of harps. The expression benet was also used as a general term for harp as other types of harp appeared on the scene." (HARPA No. 31 from summer of '99 contains an article on the Old and New Kingdoms by Dr Lise Manniche, the first of three about harps and harp playing in ancient Egypt.)



The Qanun or Kanun is a Middle Eastern instrument



Parts Gol



Armenian: ,Arabic: , Persian:Gol, Turkish: Kafes,



Strings



Armenian: ,Arabic: , Persian:Sim, Turkish: Teller,



Damaqe



Armenian: ,Arabic: , Persian:Damaqe, Turkish: Damak,



Xarak



Armenian: ,Arabic: , Persian:Xarak, Turkish: körpü,



Pust



Armenian: ,Arabic: , Persian:Pust, Turkish: Deri,



Gushi



Armenian: ,Arabic: , Persian:Gushi, Turkish: Burgular,



References 1. ^ Randolph, Paul. "The Kanun". Türk Mûsikîsi.com. Retrieved on 2008-06-07. 2. ^ Yarman, Ozan (2007). "79-tone Tuning & Theory For Turkish Maqam Music As A Solution To The NonConformance Between Current Model And Practice". Istanbul Technical University: Institute of Social Sciences. Retrieved on 2008-06-07.



Arabic Musical Instruments



Rababah The rebab (Arabic  الربابor  ;ربابalso rebap, rabab, rebeb, rababah, or al-rababa) is a string instrument which originated in what is now known as Afghanistan[citation needed], no later than the 8th century, and was spread via Islamic trading routes over much of North Africa, the Middle East, parts of Europe, and the Far East. The bowed variety often has a spike at the bottom to rest on the ground, and is thus called a spike fiddle in certain areas.



Rebab: Mevlâna mausoleum, Konya, Turkey



The rebab is considered part of the lute family (oud in Arabic). Plucked versions like the kabuli rebab (sometimes referred to as the robab or rubab) are plucked like the lute, but other versions are played with a bow. The closest to it is Gusle, the instrument still widely used in the Balkans. It is almost certainly the direct ancestor of the European violin, via the medieval rebec, as the Rebab is a key instrument of Arabo-Andalusian music. It is used in a wide variety of musical ensembles and genres, corresponding with its wide distribution, and is built and played somewhat differently in different areas.



Construction Plucked rebabs, common in Afghanistan, Pakistan, and northwest India are oddly-shaped instruments, with a form that has been described by some as "boat like." The body of the instrument is heavy, carved wood, narrow in the middle, suggesting that it might have been played like a violin at one time, like its bowed cousins. The body is covered with stretched skin, usually stoutly glued to the body. The neck is very thick, and the fretboard is often intricately inlaid. The pegbox is often topped with intricate carving. The kabuli rebab has three or four strings (usually with one string doubled) which are



bridged by a carved piece held onto the skin face by pressure. These are attached to tuning pegs (not machine heads) set in the pegbox, and terminate at a single stout peg at the bottom of the instrument. Most plucked rebabs have a number of sympathetic strings stretched underneath the main strings. The sympathetic strings are tuned by pegs set along the base of the neck There are various different types of bowed rebabs that have different functions. In Southeast Asia, the rebab is a large instrument with a range similar to the viola da gamba, whereas versions of the instrument further west tend to be smaller and higher-pitched. The rebab usually consists of a small, usually rounded body, the front of which is covered in a membrane such as parchment or sheepskin. The body varies from being ornately carved, as in Java, to simpler models such as the 2-string Egyptian "fiddle of the Nile" may have a body made of half a coconut shell. The more sophisticated versions have a wooden soundbox and the front may be half-covered with beaten copper, and half with goatskin. There is a long thin neck with a pegbox at the end and there are one, two or three strings. There is no fingerboard. The instrument is held upright, either resting on the lap or on the floor. There is often a spike at the bottom to rest on the ground, similar to the ordinary holding of a cello but while seated on the ground. The bow is usually more curved than that of the violin.



Uses in music It was heavily used, and continues to be used, in Persian music. Its also played in other countries such as India, most likely tracing its origin to Greater Iran because of its use in the Sassanid court, and Morocco, where a tradition of AraboAndalusian music has been kept alive by descendants of Muslims who left Spain as refugees following the Reconquista. The rebab was adopted as a key instrument in Arab classical music, along with such instruments as the oud (ancestor of the lute), the ney (end-blown flute), and various percussion instruments. Much Arab music is based on the



style developed in Andalucia during its Islamic period, and includes instrumental passages, usually with a strong element of improvisation, alternating with sung poetry. Improvisations or taksim are based on a complex system of modes (maqamat) and rhythms (iquala). The maqamat have different combinations of 24 possible quarter-tones, and each has its own mood, often associated with particular feelings or seasons. One hundred and eleven rhythmic patterns or iquala can be used; the simplest of these is the rajaz, based on the rhythm of a camel's hooves on the sand. The rebab became a favourite instrument of the Ottoman (Turkish) Empire, and could be heard everywhere from the palace to the tea house. The Arab orchestra or group uses many drones, unisons and parallel octaves, giving a stirring, powerful sound, but it is mostly modal with little in the way of chordal movement. The rebab, though valued for its voice-like tone, has a very limited range (little over an octave), and was gradually replaced throughout much of the arab world by the violin and kemenche. In Indonesian gamelan music, the rebab is not part of the core of gongs, metallophones, and drums but instead an elaborating instrument, ornamenting the basic melody. In contrast to the other elaborating instruments (except the suling), however, and like the singers, it does not have to conform exactly to the scale of the other gamelan instruments (with effects such as barang miring, the insertion of non-slendro pitches into a slendro piece to evoke a sad mood), and can be played in relatively free time, finishing its phrases after the beat of the gong ageng (the big gong that "rules" the ensemble). In both Indonesian and Malay gamelan music, it is traditional for rebab players to heavily ornament their melodies, just as singers do in those styles. The rebab also frequently plays the buka when it is part of the ensemble.[1] It is related to the Iraqi instrument the djose, which has four strings.



Arabic Musical Instruments



Riq Riq



The riq (Arabic: ( )رقalso spelled riqq or rik) is a type of tambourine used as a traditional instrument in Arabic music. It is an important instrument in both folk and classical music throughout the Arabicspeaking world. It traditionally has a wooden frame (although in the modern era it may also be made of metal), jingles, and a thin, translucent head made of fish or goat skin (or, more recently, a synthetic material). Although in the West the tambourine is generally considered to be a simple rhythm instrument suited for unskilled performers, riqplayers are capable of great subtlety and virtuosity. The riq is used in Egypt, Iraq, Lebanon, Palestine, Sudan, and Syria; in Libya, where it is rare, it is called mriq. It is between 20 and 25 cm in diameter and is now effectively a man's instrument. Descended from the duff (see Daff), like the tar, the riq acquired its name in the 19th century so that it could be differentiated. Essentially an instrument of music for the connoisseur, the riq, which is also called daff al-zinjari in Iraq, is played in takht ensembles (Egypt, Syria) or shalghi ensembles (Iraq) where it has a particularly clearcut role, going beyond the simple rhythmic requirements of the daff,tar, or mazhar, and exploding in a burst of imaginative freedom to colour the orchestra with gleaming sounds: this is quite unlike the role of the daff. In Sudan, where it seems to have been introduced recently, the riq is also related to worship, as in upper Egypt. The frame of the riq can be covered on both the inner and outer sides with



inlay such as mother-of-pearl, ivory or decorative wood, like apricot or lemon. It has ten pairs of small cymbals (about 4 cm in diameter), mounted in five pairs of slits. The skin of a fish or goat is glued on and tightened over the frame, which is about 6 cm deep. In Egypt the riq is usually 20 cm wide; in Iraq it is slightly larger. Traditionally, frame drums have been used to support the voices of singers, who manipulate them themselves; but the player of the riq, like that of the doira of Uzbekistan, plays without singing. While the daff and the mazhar are held relatively still, at chest or face height, with the player seated, the riq, because of the use of different tone-colours, may be violently shaken above the head, then roughly lowered to the knee, and played vertically as well as horizontally. The player alternates between striking the membrane and shaking the jingles, and his need for freedom of movement necessitates that he stand up. Students of the instrument are required to master the technical problems imposed by the timbre of the membrane and the jingles, both separately and in combination; aside from developing a virtuoso technique they also need to learn the many rhythmic cycles and the techniques of modifying them through creative invention.



Arabic Musical Instruments



Santur The santoor is an Indian hammered dulcimer similar to the Persian santur.



Woman playing the santur in a painting from the Hasht-Behesht Palace in Isfahan Iran, 1669



The santur (– سنحٌر also santūr, santour, santoor) is a hammered dulcimer of Iran. It is a trapezoid-shaped box often made of walnut, with 72 strings. The name means one hundred strings in Persian. The special-shaped mallets (mezrab) are lightweight and are held between the index and middle fingers. A typical santur has two sets of bridges, providing a range of approximately three octaves. The right-hand strings are made of brass, while the left-hand strings are made of steel.Two rows of 9 articles called "Kharak" (Totally 18 kharaks) divide Santur into three positions and each lead four unitone strings to the right and left side of the instrument . Each note comes three



times in three positions [making (9*3) 27 tones all together] and doubles in frequency going to the left . As four notes are repeated in tonation we have only 23 tones in Santur. The Santur is primarily tuned a variety of different diatonic scales which utilizes 1/4 tones or semi-tones. There are 12 modes of Persian classical music which is known as the "Radif" which consists of 12 Dastgahs or Modes. Each Dastgah has its own tuning and character which derives from the different parts of Iran (Persia) which dates back thousands of years and was only preserved thru performance until the late Ostad Abol Hassan Saba the legendary Master of Persian classical music, who notated and categorized 3500 years of Persian music into the "Radif of Saba."



Derivations Many instruments around the world at least in part derive from the santur. Similar forms of the santur have been present in neighboring cultures like Armenia, Turkey, and Iraq for centuries. The Indian santoor is thicker, more rectangular, and can have more strings. Its corresponding mallets are also held differently. The Chinese yangqin may have originated from the Persian santur. The Roma people introduced a derivative of the santur called the cymbalum to Eastern Europe, which in turn likely led to the development of the clavichord and the piano. The Greek santouri is also derived from the santur, and in Nikos Kazantzakis' classic novel Zorba the Greek Zorba plays the santouri.



History Ancient Assyrian and Babylonian illustrations depict santurs.
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