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Abstract

Holography is not a new field, but it has not yet been sufficiently
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However, this process is very impractical and time-consuming.
Digitally creating the scattering pattern from the silhouette of the  °*
particle and the rules of light scattering is much more efficient. This _,.
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and the Babinet Principle, and applying them to small particles such
as different types of pollen. Ultimately, this algorithm will be used in
conjunction with a drone that will generate holograms of airborne
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particulate matter for use in agricultural research.

Theory

Light travels in a straight line, unless it is deflected by something in
its path, such as a particle. The resulting phenomenon is called a
scattering pattern, because it shows how the light systematically
scatters off the particle. For example, light scatters off in each
direction equally for a spherical particle, so the pattern looks like
several concentric circles. The rings themselves are caused by
constructive interference of the light waves, and the spaces
between the rings are from complete destructive interference.

anticipated.
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Figure 5: A percent difference histogram and corresponding
subplot for the pecan pollen particle. This shows the difference per
pixel between the experimental and simulated scattering patterns.

Through this project, an algorithm was developed to accurately
simulate two-dimensional scattering patterns based on a particle’s
silhouette. Ultimately, this code will be used to create a library of
scattering patterns so that a particle can be identified based on its
scattering pattern alone. Further research may focus on making
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will still feature effects from interference, but will most likely not ) algorithm to efficiently produce three-dimensional patterns.
be circular because the light will scatter unequally. However, the T \‘\\
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The Babinet principle states that an opaque body scatters light the
same way a hole of the same size and shape would. Using this idea
to predict the behavior of light, as well as the Huygens-Fresnel
equation to calculate a light field, a two-dimensional scattering
pattern can be produced.
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Figure 2: On the left, the silhouette is shown for three particles: a singular pecan pollen, two
spherical particles, and a small glass sphere. The middle column is the experimental scattering
pattern for the three particles, produced by a laser and a camera. To the right are the

simulated two-dimensiona

corresponding experimental pattern.

scattering patterns that were deemed most similar to the
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