
You Have a You Have a 
Wavelength!Wavelength!



When When anyany piece of matter is  piece of matter is  
moving, it has a wavelength.moving, it has a wavelength.



The effects of this wavelength can The effects of this wavelength can 
only be seen when you are dealing only be seen when you are dealing 
with a very small piece of matter, with a very small piece of matter, 
such as a proton or an electron.such as a proton or an electron.



The wavelength of moving matter isThe wavelength of moving matter is

p
hλ  =

h is called Planckh is called Planck’’s constant.s constant.

p is momentum.p is momentum.

is called the de Broglie wavelength.is called the de Broglie wavelength.
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Take another look at the Planck Take another look at the Planck 
constant:constant:

This can also be written asThis can also be written as

This is a very small number.This is a very small number.
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Calculate the de Broglie Calculate the de Broglie 
wavelength of your classmate:wavelength of your classmate:

Your classmate has a mass of _____.Your classmate has a mass of _____.

1 kilogram = 2.2 pounds1 kilogram = 2.2 pounds

So your classmateSo your classmate’’s mass in kilograms iss mass in kilograms is

Your classmateYour classmate’’s average speed iss average speed is
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Calculate the de Broglie Calculate the de Broglie 
wavelength of  a moving proton:wavelength of  a moving proton:

A proton is moving at 25,000 meters per A proton is moving at 25,000 meters per 
second.second.
Protons have a mass of Protons have a mass of 
1.672 1.672 ×× 1010--2727 kgkg

Use a calculator to determine the Use a calculator to determine the 
determine the de Broglie wavelength of determine the de Broglie wavelength of 
the proton. the proton. 
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