
 
10. Orange light (λvacuum = 611 nm) shines on a soap film (n = 1.33) that has air on either side 
of it. The light strikes the film perpendicularly. What is the minimum thickness of the film for 
which constructive interference causes it to look bright in reflected light? 

 
Now we need to consider constructive interference, so our phase equation is now 
 

𝑻𝒐𝒕𝒂𝒍 𝑷𝒉𝒂𝒔𝒆 𝑫𝒊𝒇𝒇 = 𝑶𝒑𝒕𝒊𝒄𝒂𝒍 𝑷𝒂𝒕𝒉 𝑫𝒊𝒇𝒇 + 𝑷𝒉𝒂𝒔𝒆 𝑺𝒉𝒊𝒇𝒕𝒔 = 𝒎𝝀 
 

𝟐𝒏𝒔𝒐𝒂𝒑𝒕 +
𝝀

𝟐
= 𝒎𝝀 

 

𝟐𝒏𝒔𝒐𝒂𝒑𝒕 = (𝒎 +
𝟏

𝟐
) 𝝀 

This is the condition for constructive interference.  We do not use (m-1/2), because we do 
not want negative signs showing up.  Now solve for thickness  
 

𝒕 =
(𝒎 +

𝟏
𝟐) 𝝀

𝟐𝒏𝒔𝒐𝒂𝒑
=

𝝀

𝟒𝒏𝒔𝒐𝒂𝒑
 

 
For minimum thickness we can make m = 0.  Minimum thickness is 
 

𝒕 =
𝝀

𝟒𝒏𝒔𝒐𝒂𝒑
=

𝟔𝟏𝟏 𝒏𝒎

𝟒(𝟏. 𝟑𝟑)
= 𝟏𝟏𝟒. 𝟖 𝒏𝒎 

 

𝒕 = 𝟏𝟏𝟓 𝒏𝒎 
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