AP Physics – Light LP
Till  19th century – light stream of particles

Isaac Newton – corpuscular theory

1801 - Thomas Young  

interference

Light is a wave

1865 – James Clerk Maxwell

Light is electromagnetic wave

Predicted light speed

1905 – Einstein   

Photoelectric effect

Light a particle

Photon

Energy of photon
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h = 6.63 x 10-34 J s

Planck’s constant

Light acts a both particle and wave

Transverse wave
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Speed of light    (   c

  2.997 924 574 x 108 m/s

Use
3.00 x 108 m/s

All electromagnetic waves travel at c
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visible light wavelengths vary between

400 – 700 nm
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Ray Behavior:

Light travels in straight line path until it reaches a boundary

Reflection:

Diffuse reflection  -  reflected rays have random directions

Specular reflection  -  reflected rays are all parallel to each other
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Reflection  (   specular reflection

Angle of reflection = angle of incidence
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The index of refraction  ( ratio of the speed of light in a vacuum to the speed of light in a  different medium.
Substance
Index of Refraction

Diamond
2.419

Fused quartz
1.458

Crown glass
1.52

Flint glass
1.66

Ice
1.309

Polystyrene
1.49

Zircon
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Benzene
1.501

Ethyl alcohol
1.361

Water
1.333

Air
1.000 293

Carbon dioxide
1.000 45

· What is the speed of light in ice?

We use the index of refraction equation to find the speed in the ice.
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Important Thingee:  Observe the table for the index of refraction for air.  It  is essentially one.  So on all problems, let the index of refraction be one for all calculations.

Snell’s Law:  

frequency of light does not change as it goes from one medium to another

Snell’s law:
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· A beam of light that has a wavelength of 651 nm traveling in air is incident on a slab of transparent material.  The angle of incidence is 35.0(.  The angle of refraction is 23.4(. Find index of refraction for slab. 
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· A Beam of light with a wavelength of 565 nm is traveling in air and is incident on slab of transparent material.  The angle of incidence is 32.0(.  The refracted beam makes an angle of 20.5(.  (a) Find the index of refraction for the slab and (b) find the wavelength of the light in the second medium.

(a)  
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(b) We know the index of refraction in the second medium.  We can use this to find the speed of light in this medium:
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Using this and the equation relating wavelength and velocity, we can find the wavelength in the new medium


[image: image15.wmf]vf

l

=

   But what is the frequency?   Well we can solve for the frequency of the light in air (recall that the frequency of the light will be the same in both mediums):
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Okay, we can plug this into the velocity equation, which we solve for wavelength.
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· A beam of laser light, wavelength 633.8 nm in air is incident on a block of polystyrene at an angle of 32.0(.   Its wavelength in the new medium is 345 nm. Find (a) the index of refraction of the light in the polystyrene and (b) the angle of refraction in the polystyrene.  

(a) We can find the frequency of the light in air and that’s the same as it is in the polystyrene.
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Next we find the speed of the light in the new medium:
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Now we can find the index of refraction:
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