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echo present in the signal that hits our ears.
Even though few of us understand the
equations necessary to describe how one
room differs from another, we can all tell
whether we are standing in a small tiled
bathroom, a medium-sized concert hall or a
large church with high ceilings. And we can
tell what size room the singer or speaker is in
when we hear recordings of voices. Recording
engineers exploit this ability to create what I
call “hyper-realities”, playing with our
perceptions of space in the auditory
equivalent of the cinematographer’s trick of
mounting a camera on the bumper of a
speeding car.

Another illusion involves timing. Our
brains are exquisitely sensitive to timing
information. We are able to localise objects in
the world based on differences of only a few
milliseconds between the time of arrival of a
sound at one of our ears versus the other.
Many of the special effects we love to hear in
recorded music are based on this sensitivity.
The sounds of jazz guitarist Pat Metheny or
that of David Gilmour of Pink Floyd use
multiple delays of the signal to give an
otherworldly, haunting effect that triggers
parts of our brains in ways that humans had
never experienced before, simulating the
sound of an enclosed cave with multiple
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echoes such as would never actually occur in
the real world - the auditory equivalent of
the barbershop mirrors that repeat infinitely.

Perhaps the ultimate illusion in music,
however, is the illusion of structure and
form. There is nothing in a sequence of
notes themselves that creates the rich
emotional associations we have with music,
nothing about a scale, a chord ora chord
sequence that intrinsically causes us to
expect aresolution.

Our ability to make sense of music
depends on experience and on neural
structures that learn and can modify
themselves with each new song or piece of
music we hear, and with each new listen to
music we are already familiar with. Our
brains learn a kind of musical grammar that
is specific to the music of our culture, just as
we Jearn to speak the language of our culture.
This becomes the basis for our understanding
of music, and ultimately the basis for what
we like in music, what music moves us, and
how it moves us. ®

Daniel Levitin is at the department of psychology
at McGill University in Montreal, Canada. This
article is an extract from his new book 7his Is Your
Brain On Music: Understanding a human
obsession, published by Atlantic Books, £17.99

CANanyonelearntosing?It'sa
question that haunted me as I was
writing my most recent book The
Singing Neanderthals. My research had
persuaded me that musicality is deeply
embedded inthe human genome, with far
more ancient evolutionary roots than spoken
language. Yet here I was, unable to carry a tune
ormatch arhythm. Friends and academic
colleagues claimed this was simply because
[had been “turned off” from musicasa child
and if only [ took a few lessons Iwould find my
voice. Maybe they were right. So humiliated
was I by music teachers who made me “sing”
alone in front of the class that Idropped

music at the first opportunity and haven'’t
participated in anything musical for over

35 years. PerhapsIcould learn to sing.

The more I thought about it, the more [
realised that here was an opportunity not to
be missed. As well as testing whether I could
improve my tone, pitch and rhythm, perhaps
1 could also find out what was happening
inside my brain as I tried to learn how to sing.
I had recently read an article by researcher
Larry Parsons at the University of Sheffield,
UK, entitled “The song system of the human
brain”, and then met him at a conference. With
the help of functional MRI he had begun to
identify which areas of the brain are recruited
when we engage with music. Some of these
areas are evidently used for both musicand
other activities and some, such as the planum
polare, in the temporal lobe, appear to be
specialised for processing music. I wanted to
know whether learning to sing could actually
change the way my brain worked.

Iemailed Larry just before Christmas in
2005, suggesting we collaborate onan
experiment: I would have my brain scanned
while singing, then take one year of singing
lessons before having another scan to see
whether anything had changed. Larry agreed,
soIfound myself a singing teacher, Pam
Chilvers, and the three of us met early in 2006
to design the study. We agreed that I would be
tested on eight technical exercises, covering
various musical tasks such as sustaining a
pitch, singing scales and in rhythm. I would
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