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Objectives/Goals Abstract \)
The objective of this project was to accurately choose and derive thg i fixactignygrating equation
(there are many forms) and to analyze the laser diffraction patterng fyes sto prove that
DVDs have smaller datatrack spacing than CDs.
Methods/M aterials
The materials used in this project were alaser, CD, DXD, - edsuring tape, pencil,
copper pipe, machinists vice, and awall. | inserted tHeyip ’ Q and fastened the laboratory
clamp onto the pipe. | placed the laser inside the clamp, 5 S UPYgainst the wall, and turned
the laser on. | used the machinist vice to position the laser ol beams grazed the wall for
easier viewing and measurement. | measured the rise 2nd MRONS s and calculated their angles. To

create multipletrials, | varied the incident beam ang g equation would hold true.
Results
Before performing the experiment, | derived the S\gfating equation to prove that it
&3 S true because DV Ds had an average data
track spacing of 737nm, compared to a 1548} b QCD. It was impossible to find the track
spacing of ablu-ray disc asonly b refl S
Conclusions/Discussion §
My work showed that DV Ds hav

e ano

between the individual data trgels bec ewggle of the diffracted beam became bigger, asthe
increased differences in the siRgs®ithe inc d diffracted beams served as the denominator, but the
numerator remained constant. | QT Ds had less diffracted beams than the CDs because
the increased number of data trackSNgCEN created more wave propagation, leading less

constructive interference. Thi W{h the grating equation, showing lower diffracted wave
orders (m) as spacing (d) decye;
that blu-ray discs have atrack §
were not diffracted. Most bl

M, which may be why light waves from my 650nm laser

gdlisc showed only specular reflection. My research shows

Summary ent N
| deriv diffrAction equation, shined alaser at the surface of a CD and DV D, measured the
angles of thwdi beams from each disc, and used my equation to prove that DVDs have smaller
data track spachsg thsq CDs.
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My father helped me to understand the concepts of a mathematical proof and trigonometry; friend and
scientist Mr. Bob Stiffler provided research materials.
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