
 
20. A diffraction grating has 2604 lines per centimeter, and it produces a principal maximum at 
𝜃= 30.0°. The grating is used with light that contains all wavelengths between 410 and 660 nm. 
What is (are) the wavelength(s) of the incident light that could have produced this maximum? 
 
For a diffraction grating the condition for bright spots is given by 
 

𝒅 𝐬𝐢𝐧(𝜽) = 𝒎𝝀 
Solve for wavelength 

𝝀 =
𝒅 𝐬𝐢𝐧(𝜽)

𝒎
 

Now what wavelength has m = 1? 
 

𝝀 =
𝒅 𝐬𝐢𝐧(𝜽)

𝒎
= 𝒅 𝐬𝐢𝐧(𝜽) = (

𝟏𝟎 −𝟐𝒎 

𝟐𝟔𝟎𝟒 𝒍𝒊𝒏𝒆𝒔
) 𝐬𝐢𝐧(𝟑𝟎. 𝟎°) = 𝟏. 𝟗𝟐 𝒙 𝟏𝟎−𝟔 𝒎 = 𝟏𝟗𝟐𝟎 𝒏𝒎 

Clearly too large! 
 
Now what wavelength has m = 2? 
 

𝝀 =
𝒅 𝐬𝐢𝐧(𝜽)

𝒎
=

𝒅 𝐬𝐢𝐧(𝜽)

𝟐
= (

𝟏𝟎 −𝟐𝒎

𝟐𝟔𝟎𝟒 𝒍𝒊𝒏𝒆𝒔
)

𝐬𝐢𝐧(𝟑𝟎. 𝟎°)

𝟐
= 𝟗. 𝟔𝟎 𝒙 𝟏𝟎−𝟕 𝒎 = 𝟗𝟔𝟎 𝒏𝒎 

Still too large! 
 
Now what wavelength has m = 3? 
 

𝝀 =
𝒅 𝐬𝐢𝐧(𝜽)

𝒎
=

𝒅 𝐬𝐢𝐧(𝜽)

𝟑
= (

𝟏𝟎 −𝟐𝒎

𝟐𝟔𝟎𝟒 𝒍𝒊𝒏𝒆𝒔
)

𝐬𝐢𝐧(𝟑𝟎. 𝟎°)

𝟑
= 𝟔. 𝟒𝟎 𝒙 𝟏𝟎−𝟕 𝒎 = 𝟔𝟒𝟎 𝒏𝒎 

That works! 
 
Now what wavelength has m = 4? 
 

𝝀 =
𝒅 𝐬𝐢𝐧(𝜽)

𝒎
=

𝒅 𝐬𝐢𝐧(𝜽)

𝟒
= (

𝟏𝟎 −𝟐𝒎

𝟐𝟔𝟎𝟒 𝒍𝒊𝒏𝒆𝒔
)

𝐬𝐢𝐧(𝟑𝟎. 𝟎°)

𝟒
= 𝟒. 𝟖𝟎 𝒙 𝟏𝟎−𝟕 𝒎 = 𝟒𝟖𝟎 𝒏𝒎 

That works! 
 
Now what wavelength has m = 5? 
 

𝝀 =
𝒅 𝐬𝐢𝐧(𝜽)

𝒎
=

𝒅 𝐬𝐢𝐧(𝜽)

𝟓
= (

𝟏𝟎 −𝟐𝒎

𝟐𝟔𝟎𝟒 𝒍𝒊𝒏𝒆𝒔
)

𝐬𝐢𝐧(𝟑𝟎. 𝟎°)

𝟓
= 𝟑. 𝟖𝟒 𝒙 𝟏𝟎−𝟕 𝒎 = 𝟑𝟖𝟒 𝒏𝒎 

Ok, now too small.  So we have found them and there are two! 
 

𝑭𝒐𝒓 𝒎 = 𝟑, 𝝀 = 𝟔𝟒𝟎 𝒏𝒎 



𝑭𝒐𝒓 𝒎 = 𝟒, 𝝀 = 𝟒𝟖𝟎 𝒏𝒎 
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