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You may have heard that some opera singers
can break a glass with their voice. Maybe you
saw a joke on television about someone
shattering glass with sound? Can this really
happen? Under certain circumstances, sound
waves can have a shattering effect on glass.

It all starts with the glass. Some types are
more easily shattered than others, but in
theory any glass can be broken. When you tap
a glass, say a water glass, you can hear a slight
sound or ringing. That sound is the resonant
frequency of the glass. Each glass has its own
resonant frequency. When tapped, the glass
vibrates back and forth. The thickness and
purity of the glass will determine the rate at
which it vibrates. Fine crystal usually has
resonant frequencies that are easy to hear.

Singing Vibrations

When a singer, or some other sound
source, produces the exact frequency (pitch)
of the glass, it will vibrate. This is resonance,
or one vibration making another vibration.


If the amplitude of the singer’s vibration
frequency increases, the glass vibrations will
also increase.

The problem for the glass is that it is made of
a material that has molecules bound together in
tight positions. Air is like a liquid and can move
freely; the molecules in glass cannot. If the
amplitude and resulting force of the initial
vibration source gets too big it will vibrate the
glass much too hard. The molecules in the glass
cannot move as fast or as far as they are being
pushed. The result is that the glass will shatter.

Yelling Won’t Help

But yelling loudly at a glass most likely will
not break it. The resonant frequencies of glass
are usually very high. It also takes a pure tone,
like the kind opera singers can produce, to
resonate the glass. This is difficult to do. How-
ever, if you play an electric musical instrument
with a pure and high note at a loud volume,
it’s possible that an expensive piece of crystal
may shatter.

1.
What are some things that determine the resonant frequency of glass?

2.
What is resonance?

3.
How can a singer make a glass resonate?

4.
Why does the glass break from sound?
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