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THE HARMONIC SERIES LIES AT THE HEART OF MUSIC. It’s such an important concept that it’s 

hard to talk about it—there just are too many dimensions to the concept, and the 

dimensions relate to one another in intricate ways. String players have an advantage 

over other musicians, in that they can use the string itself as the starting point to 

study the concept and master it. 

Play an open string at your instrument. For the sake of illustration, we’ll say 

you’re a cellist playing the C string. We’ll call its sound the fundamental. For reasons 

that’ll become clear very soon, we’ll also call it the first harmonic. 

Divide the string in two. You’re familiar with this: the string’s mid-point is 

where you play a pitch an octave higher than the open string. As you know, you can 

play it as a normal stopped note, or as a natural harmonic. We’ll call this the second 

harmonic, and the point where you find it (and on which you can play a natural 

harmonic) we’ll call a node. 

Divide the string in three. You’ll locate two nodes, or two places where you 

can play a natural harmonic, which in this case is the pitch G, an octave plus a fifth 

above the open string. We’ll call this the third harmonic. 

Continue dividing the string: in four, five, six, seven, eight, or any whole 

number. You’ll keep finding nodes and harmonics. 

The harmonic series is composed of a fundamental, plus all of its harmonics—

which are divisions of the fundamental, as we’ve just seen. When you play the C 

string, you sound not only the low note, but all harmonics above it. And because 

they’re above the fundamental, we can also give these harmonics the name of 

overtones. Your timbre, the beauty of your sound, your sonic personality is made in 

large part of the overtones you produce with your instrument. 
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In theory, the series is infinite. You can keep dividing the string into ever-

smaller subdivisions. In practice, most professional string players only handle the 

first eight harmonics or so—although depending on your instrument and repertory, 

you may need to learn many more still (for instance, if you’re a double bass player 

specializing in modern music). 

 

 

 

 

The intervals in the harmonic series don’t vary as you change the fundamental. It’s 

going to be the same intervals on the C string, on the G string, and on any 

fundamental you play at your instrument, including stopped notes. To help you get 

going, I’m reproducing the first eight harmonics that correspond to the cello’s C 

string, to the viola’s C string, and to the violin’s G string. 
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If you’re curious about the first 16 harmonics, here they are, illustrated by 

our friend the low C. The arrows indicate that the harmonics in question are actually 

a bit lower or higher in pitch than annotated. 

 

You can start noticing patterns. The most obvious is that if you double a number, 

you get the same pitch an octave higher. Harmonics 1, 2, 4, 8, and 16 all sound a C 

(assuming of course that your fundamental is a C). It means you can affirm with 

certainty what the harmonics numbered 32, 64, and 128 will be: always a C. 

Harmonics 3, 6, and 12 all sound a G. So will harmonics numbered 24, 48, 96, 

and so on. 
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The subject of harmonics is truly immense. It’d take a whole book just to 

grasp the basics of it. Instead I’m offering you a handful of images, without 

comment. You can look and enjoy, look and marvel . . . even though you might look 

and not understand! 
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And, to finish, here are a couple of compositions of mine in which I employ the 

harmonics at the cello for specific musical purposes. 

 

Caged Ghost, from my CD “Songs and Soundscapes.” 

Dulce de Leche, using high harmonics best heard through headphones. 

Tanz. It’s in scordatura (as is Dulce de Leche): the C string lowered to A-flat, the G 

string raised to A-flat an octave above the low string, the D string raised to E-flat, 

and the A string lowered to A-flat. 

https://www.youtube.com/watch?v=13Xv-VgCbN4&index=13&list=PL6BE6B7476FDCB403
https://soundcloud.com/pedro-de-alcantara/dulce-de-leche
https://soundcloud.com/pedro-de-alcantara/tanz

