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Dissonance and Resolution

For my final project I wanted to explore dissonance in chords, and more specifically I wanted to explore ways in which to resolve this dissonance.  I experimented with a piano, and worked mainly with tritons as my dissonant interval, though I did inquire into other dissonance models when it sparked my interest.  Dissonance is any combination of tones that doesn’t sound well together.  It is usually described as sounding unstable with a “need” to be resolved.

 I first became interested in dissonance when playing “The Point of No Return” from The Phantom of the Opera.  I noticed that while all chords of the song sound very sinister when played by themselves, some sounded good in the context of the song.  I also noticed that while the song sounded dissonant, I enjoyed listening to it a lot.  I thought – can dissonance be consonant in a way depending on certain factors?  This is what I explore in my project.

Before I started exploring the tritone, I read that musicians and non-musicians had different ideas of dissonance.  I read that musicians preferred the intervals of major fourth and fifth, while nonmusicians preferred the intervals of major third and sixth.  I wanted to test this and look into why there would be a difference between the intervals.  When testing individuals I paired the third and fifth intervals together and asked which the individual preferred, and then paired the fourth and sixth together to see which the individual preferred.  
While I realize this primes individuals to have to decide between certain intervals and could never choose, for example, third and fourth intervals together, I found this the simplest way to do perform the test.  I would play one interval, pause, and then play the other.  Then I would play the intervals again in reverse order so their preference could not be considered primed by either interval.  I performed the test with the C major intervals and tried with intervals both above and below C.  I found that with intervals below C there was great variation between individuals no matter their musical background.  Therefore I only further explored the intervals above C.

I found that musicians almost always preferred fourths and fifths.  Nonmusicians always preferred sixths to fourths, and nobody preferred thirds.  Using Helmholtz’s theory of dissonant partials and critical bandwidths, I calculated the critical bandwidth of the different intervals to see if there was reason for this pattern in preference.  I used the following equation for critical bandwidths: [image: image5.png]a7
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	E (third)
	bandwidth
	lower
	upper
	C freq.
	result

	329.63
	59.98
	299.64
	359.62
	261.626
	C

	659.26
	92.8
	612
	705.66
	523.251
	C

	988.89
	126.96
	925
	1052.37
	784.878
	D

	1318.52
	162.5
	1237
	1399
	1046.504
	D

	1648.15
	199.4
	1548
	1747
	1308.13
	D


	F
	bandwidth
	lower
	upper
	C freq.
	result

	349.23
	61.89
	318.28
	380.18
	261.626
	C

	698.46
	96.79
	650.1
	746.85
	523.251
	C

	1047.69
	133.2
	981.1
	1114.29
	784.878
	C

	1396.92
	171.1
	1311.32
	1482
	1046.504
	C

	1746.15
	210
	1640
	1851.15
	1308.13
	C


	A
	band
	lower
	upper
	C freq. 
	result

	440
	70.8
	404.6
	475.41
	261.626
	C

	880
	115.5
	822.2
	937.76
	523.251
	C

	1320
	162.6
	1238.7
	1401.32
	784.878
	C

	1760
	212
	1653
	1866
	1046.504
	C

	2200
	264.1
	2067.9
	2332.1
	1308.13
	D



I found that the major third interval actually had three partials that were within the critical bandwidth of the C note.  The perfect fourth, on the other hand, was perfectly consonant.  I concluded this must be the reason mathematically why people always preferred fourths to thirds.  The fourth is perfectly consonant, while the third is “imperfectly consonant.”  I determined this “imperfect consonance” to mean that, while the major third interval sounds consonant to us, it is in fact dissonant, which we realize when it is compared to something perfectly consonant.  I found the major sixth to be the same – it has less dissonance than the major third however, which explains why nonmusicians preferred it.  I concluded that musicians must be able to detect this small level of dissonance in the major sixth, and therefore always choose the perfect fifth.

Next I explored the dissonance of the tritone.  The tritone, frequently called “diabolus in musica” due to its sinister sound, was banned from medieval music.  It was used in Baroque and Classical in a very specific way to show tension and release.  Romantic music and modern classical music began to use it freely, and finally became a major part of jazz and blues music.  It is often used today to convey tension, mischief, or evil in such songs as “Black Sabbath” by Black Sabbath, the Simpsons theme song, and the West Side Story soundtrack.

The tritone I utilized was C5 ( F#5.  I first looked at the partials of these two notes and their critical bands to determine the magnitude of dissonance.

	F# freq.
	Band width
	lower band
	upper band
	C freq.
	result

	370
	63.93
	338.036
	401.96
	261.626
	C

	 
	 
	 
	 
	523.251
	C

	739.99
	101.04
	689.471
	790.51
	784.878
	D

	1109.99
	139.857
	1040.06
	1179.92
	1046.50
	D

	1479.98
	180.38
	1389.79
	1570.17
	1308.13
	C

	 
	 
	 
	 
	1569.76
	D


As you can see, the tritone shows to have the same number of dissonant partials as the major third.  This goes to show that mathematical dissonance does not account for everything we perceive with our auditory system.

I explored different ways of restoring consonance to the tritone, starting with adding notes.  By adding a minor third to the bottom note of the tritone (in this case, Ab4), some resolution is heard.  As you can see, this minor third is perfectly consonant with the F#, which is why, even though it is dissonant with the C, it adds consonance to the tritone as a whole.

	Ab
	with C
	with F#

	207.65
	C
	C

	415.3
	C
	C

	622.95
	C
	C

	830.6
	D
	C

	1038.25
	D
	C

	1245.9
	D
	C



I then found that adding the Ab an octave above, the dissonance was lessened even more.  So, working with these three notes above, I continued adding them to the original tritone and found that, with every increasing note, the dissonance was resolved.  I concluded that, while each note added some dissonance to the chord, the consonant partials easily outnumbered the dissonant ones.

I then explored if the order in which the chord’s notes were played made a difference.  I again used the three notes (Ab4, C5, F#5) and played them in all possible orders.  I surprisingly found that when Ab4 was played first one order sounded worse than the other.  I found the same with F#5.  However, I found that when C5 was played first both orders sounded especially bad, worse than all the other combinations.  I concluded that the first note heard seemed to be my reference, and if the order ended with a note dissonant to this first note, the overall order would sound unpleasant.  However, if the middle note played was dissonant and the ending note was consonant with the first, the order sounded pleasant.  This explains why orders with C as the first note sound the worst – both the Ab and F# are dissonant with it, so the order can never resolve.

Next I explored priming with tritone chords.  For this I simply played the tritone with the lower and upper Ab notes then played the tritone alone.  Second, I played a G chord with G4, B4, D5, G5, then played the tritone.  The tritone sounded significantly more dissonant after the G chord.  I concluded that we can be primed with chords, because the chord acts as our reference, and if the tritone is part of that reference, then it will sound relatively less dissonant.

Finally, I explore how jazz uses the tritone as part of its progressions.  Jazz uses tritones primarily for tritone substitutions in which two different chords from two different keys can be substituted for each other if they share a tritone.  I looked at the most common type of these progressions, the ii-V-I progression.  A ii-V-I progression in C major means that the first chord, ii, will be in the key of the second note of the C major scale, or D.  The V is for G, and I is for C.  The D is a minor seventh chord, the G is a dominant seventh and the C is a major seventh, giving


[image: image2]

The tritone substitution involves the G7 chord.  One can see the F5 and B5 in the chord, and this interval is a tritone.  The other scale that also contains this tritone is the Db dominant seventh scale.  Therefore, the Db7 chord can be substituted out for the G7 chord, like below


[image: image3]
This progression gives the same “feel” as the previous one, because the tritone drives the progression, but the chord is now more dissonant and considered more interesting.  I played both progressions multiple times at different sittings (so I wasn’t primed) and found that the final chord (C7) sounded more pleasant to me after the Db7 than the original G7.  From this I concluded that it is not necessarily the tritone itself that drives the progression, but the relatively more pleasant feeling that comes from hearing the final chord after a more dissonant one.  This is how a tritone substitution gives movement to a progression – the listener wants to hear resolution.

I also tried this with a ii-V-I progression that I made myself (which took a lot of time because, despite playing piano since I was a child, I never learned music theory, so this was quite a feat!).  I constructed my progression using a Bmin7, E7, and Amaj7.  I found the same conclusion with my own progression.  I actually preferred the substituted Bb7 chord over the E7 chord and thought it sounded much more interesting.


I concluded from this project that there are number of different ways to resolve a tritone, and therefore it can easily be used in music to throw in some interesting progressions.  It can be resolved using priming, addition of notes, separating the notes and changing the order, or in tritone substitutions.  Whichever is used, it brings momentary dissonance to music that makes for a better sounding “resolution.”
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