
Physics 2c  Lecture 22 

Beginning of Chapter 37: 
Interference & Diffraction 

 



Chapter 37 

Interference & Diffraction 



Characteristics of light 

Spectral intensity -> determines color & brighness 
coherence length -> determines ability to interfere 

with itself. 



Interference 

destructive                 constructive 
 

Requirements for wave interference: 
 

from a common origin          -> to guarantee coherence 
with the same frequency      -> for time independent pattern 
reaching via different paths -> providing a fixed rel. phase 



Example: CD player 

Bits are encoded as ¼ wavelength deep depressions. 
Laser beam overlaps track of bits, and interferes with itself. 

Bits are thus observed as light intensity lows and highs. 



Some types of interference  
we will discuss. 

one two 
many slits 

2d & 3d 
crystals 

In all cases, the difference in 
geometric path length causes 
the phase difference responsible 
for the interference pattern. 



Double Slit Interference 



Geometry of double slit 

Assume L >> d   
⇒  two light paths r1 and r2 are roughly parallel. 
⇒  path length difference = d sinθ  



Double Slit Interference 

Assume L >> d   
⇒  two light paths r1 and r2 are roughly parallel. 

⇒  path length difference = d sinθ  

Condition for maxima: 
d sinθ = m λ 

 
Condition for minima: 

d sinθ = (m+1/2) λ 



Wavelength dependence 

  4    3   2    1   0 

  5  4   3   2  1  0 



Wavelength dependence 
d sinθ = m λ 

 λ increases => sinθ increases 

  4    3   2    1   0 

  5  4   3   2  1  0 



Q to ponder: 
If you increase the slit spacing, 

do the bright fringes come closer 
or move further apart?  

 
(a) come closer 
(b) further apart 



Answer: 

sinθ = m λ/d 
●  As d increases sinθ decreases. 
●  Bright fringes come closer. 



Geometry of double slit 

θ 

θ 

tan θ = y/L 
sin θ = Δpath/d 

y 

L 

d 

How far away is m=1 from center? 



How far away is m=1 from center? 

sinθ = λ/d 
y = L tanθ  

 
There are of course many other Q’s like that !!! 



From 2 slit to many slits 

Condition for maxima: 
d sinθ = m λ 

remains the same 
because any two slits 

interfere constructively. 

Condition for minima changes! 



Condition for minima 

For 3 slits, waves must be out of phase by 1/3 λ ! 
⇒ 2 minima between maxima, 

because you can get this either by 1/3 or 2/3 λ phase 
shift for consecutive slits. 



From 2, to 3, to 4, to 5 slit 

Maxima become more pronounced as # of slit increases. 


