Chapter 14    Waves and Light


 14.1
The Nature of Light  520


a.
Read - a brief history

14.2
The Corpuscular Theory  521


a.
Read


b.
Rectilinear Propagation



-
What rational did Newton use to indicate that light is traveling very fast?


c.
Diffraction


d.
Reflection



-
Newton - Laws of Reflection can be derived from the Laws of Motion.


e.
Refraction



-
predicted speed of light in water from particle theory contradicted reality


f.
Partial Reflection - Partial Refraction


g.
Dispersion

14.3
The Wave Theory of Light  525


a.
Huygens’ Principle



Every point on a wavefront can be considered as a point source of tiny secondary wavelets that spread out in front of the wave at the same speed as the wave itself. The surface envelope, tangent to all the wavelets, constitutes the new wavefront.


b.
Reflection


c.
Refraction


d.
Partial Reflection - Partial Refraction


e.
Diffraction


f.
Rectilinear Propagation

14.4
Interference--Young’s Double-Slit Experiment  530


a.
Use Cornell Grating  Handout:  Cornell Grating




(1)



(2)


.
(3)




b.




c.
Inv:
Find 

 of laser using Cornell Grating


c.
sp-534
Find wavelength of sodium vapor lamp.


d.
pp-535
1
wavelength of light?
2
find delta x
3
find d


e.
ec-575
18
19


14.5
Color and the Wavelength of Light  537


a.
Demo: Cornell Grating with Red and Blue Light


b.


  => 

 for red = 6.5 x 10-7 m     

 for blue = 6.5 x 10-7 m


c.
dispersion is... each color of light bends a slightly different amount


d.
dispersion effect of 

 of light opposite 

 of water waves


e.
sp-539



f.
pp-539
1
2
3
4


g.
ec-
576
20
21
22
23
24
25
26
27
28

14.6
Diffraction of Light From a Single Slit   542


a.
Inv: Single Slit Diffraction using Cornell Grating



-
central maximum,  secondary maxima


b.
1st minimum = 

, others at 

, 

, etc.


c.
maximum at:  

, 

, 

, etc.


d.
sp-546


e.
pp-546
1
2
3


f.
ec-577
29
30
31
32



f.
width of the central maximum is twice separation of adjacent minima

14.7
Other Interference Effects  548


a.
Resolution is...  separation of two images  548



1.
Inv:
Resolution using resolution grating and Cornell Grating & colored filters


b.
Diffraction Gratings  549



1.
Inv:
Diffraction using Cornell Grating




a.
Investigate distance between slits (d) (right column), number of lines (fourth column)



2.
Spectroscope




a.
Inv:
  Find number of lines in holographic grating  



c.
Interference of Thin Films  551



1.
Demo:
Soap Film



2.
Is phase shift, thus need a path difference of 1/4 




3.
Demo: Glass plates air wedge interference (on overhead)


d.
Mathematical Analysis of Interference in an Air Wedge  555


e.
sp-556


f.
pp-556
1
2


g.
ec-577
33
34
35
36
37


h.
Michelson’s Interferometer  556


i.
Holography  560

14.8
Polarization  563


a.
Demo: Theory of polarization using slit in wood


b.
Demo: Polarizers with grating lined up with opening


c.
Demo: Polarizers with grating not lined up with opening


d.
Demo: Calcite crystals


e.
Demo: photo-elastic...mechanical stress


f.
Demo: polarization of sky


g.
Demo: reflection of light from table and sun glasses


h.
Demo: tape on plastic


i.
Demo: rotating polarizer

14.9
Waves and Light -- A Status Report  566


a.
electromagnetic waves...


b.
Demo: demonstrate E-M waves using ping-pong paddles
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