
1. Work through the math to show explicitly (skip no steps) how to get from Equation 9.7 to Equation 9.11.

If you were missing steps, I am happy to show you whatever pieces you need to see.
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a

sr1 – r2 = dsinθ

2. Hecht, Problem 9.9

€ 

ym = m sλ
a

 

 
 

 

 
 

yo = 0

y1 =
sλ
a

Δy =
sλ
a

s =
aΔy
λ

s =
0.1×10−3m( ) 0.01m( )
487.99 ×10−9m( )
s = 2.05m

Air: n1 = 1

Film: n2 > n1

Glass: n3 > n2

ε1 =
 π

ε 2
 =

 π
ε1 –

 ε2 
= 

0

d

Both 9.27 and 9.47 deal with thin film 
interference.  Set up once, solve twice.
Assume near-normal incidence. 

for waves with no relative phase differ-
ence, A path length difference = wave-
length keeps waves in phase:

€ 

2d = mλ
Constructive interference when film 
thickness is half a wavelength:

€ 

d = m λ2
2

 

 
 

 

 
 

d = m λo
2n2

 

 
 

 

 
 

A path length difference = (1/2) wave-
length keeps waves out of phase:

€ 

2d = 2m +1( ) λ
2

Destructive interference when film 
thickness is one quarter wavelength:

€ 

d = m λ2
4

 

 
 

 

 
 

d = m λo
4n2

 

 
 

 

 
 

3. Hecht, Problem 9.27

€ 

d = 1( ) 500nm
2 1.36( )

 

 
 

 

 
 =184nm

4. Hecht, Problem 9.47

€ 

d = 1( ) 500nm
4 1.3( )

 

 
 

 

 
 = 96.2nm
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air chamber
L = 10cm

5. Hecht, Problem 9.37

You place the air chamber between 
the splitter and the moveable mir-
ror.  Instead of moving the mir-
ror, evacuate the chamber.  The 
change in index creates the change 
in path length:

  

€ 

Δd =
Nλo

2
Δd = nair − nvac( )l

N =
2 nair − nvac( )l

λo

N =
2 1.00029 −1( ) 0.10m( )

600 ×10−9m( )
N = 97 fringes


