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Objectives/Goals
The main research question addressed the issue of how the wavelength of a laser pointer (red versus
green) affects the diffraction of the laser beam reflecting off a CD versus DVD in measuring the width of
the data tracks. The hypothesis that was addressed was, If the wavelength of the laser beam is narrower
(green versus red), then the diffraction measurements will be more consistent (i.e., less variable) for both a
CD and DVD.

Methods/Materials
The primary materials needed for this experiment included, a red (650 nm wavelength) and green (532 nm
wavelength) laser pointer, a CD, a DVD, a protractor, and a digital camera to record images. The
procedure for this experiment was to first place the CD or DVD label side down on the workspace. Next, I
attached a protractor to an index card at the bottom of a sturdy box on top of the CD or DVD in order to
measure the diffraction angles. I then directed the laser pointer beam down the face of the index card.
When the indicated beams became visible I marked their locations and took a digital photo. I then entered
the values into an Excel spreadsheet in order to compute the width of the data tracks. I repeated these
steps for both the red and green laser pointers for both the CD and DVD for five trials each.

Results
The variability was relatively high across the five trials for each of the various diffraction angles. In
general, the red laser pointer was more consistent (i.e., had a smaller standard deviation) in measuring M1
and neg M1 angles, while the green laser pointer was more consistent in measuring the M2 and neg M2
angles. The results of the Levenes test for the equality of variances indicated that of the eight comparisons
made, the red laser pointer was significantly less variable for CD neg M1 and DVD M1 distance
measurements, while the green laser pointer was significantly less variable for the DVD M2
measurements.

Conclusions/Discussion
The results were consistent with the hypothesis only for M2 and neg M2 measurements, while just the
opposite occurred for the M1 and neg M1 measurements. If I were to conduct this experiment again, I
would use a mechanical device to hold the pointer at the exact angle at which it was programmed to be at
in order to obtain more precise results and also have two observers measure the diffraction angles and
average the two observers values, thus reducing individual level measurement errors.
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