
 
18. The wavelength of the laser beam used in a compact disc player is 780 nm. Suppose that 
a diffraction grating produces first-order tracking beams that are 1.2 mm apart at a distance 
of 3.0 mm from the grating. Estimate the spacing between the slits of the grating. 
 
For a diffraction grating the condition for bright spots is given by 
 

𝒅 𝐬𝐢𝐧(𝜽) = 𝒎𝝀 = 𝝀 
Since we want the first order brights. Solve for the grating spacing  
 

𝒅 =
𝝀

𝐬𝐢𝐧(𝜽)
 

So we need the angle.  We know the tangent is  
 

𝐭𝐚𝐧(𝜽) =
𝒚

𝑳
=

𝒔
𝟐⁄

𝑳
 

 
We need the angle between the central max and the first bright.  So we need half the 
spacing of the two first order brights. 
 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝒔

𝟐⁄

𝑳
) = 𝐭𝐚𝐧−𝟏 (

𝟏. 𝟐 𝒎𝒎
𝟐⁄

𝟑. 𝟎 𝒎𝒎
) = 𝐭𝐚𝐧−𝟏(𝟎. 𝟐𝟎𝟎) = 𝟏𝟏. 𝟑° 

Now we can plug in for grating spacing 
 

𝒅 =
𝝀

𝐬𝐢𝐧(𝜽)
=

𝟕𝟖𝟎 𝒙 𝟏𝟎−𝟗 𝒎

𝐬𝐢𝐧(𝟏𝟏. 𝟑°)
= 𝟑. 𝟗𝟖 𝒙 𝟏𝟎−𝟔 𝒎 

 

𝒅 = 𝟒. 𝟎 𝒙 𝟏𝟎−𝟔 𝒎 
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