
Background
Laser weapon systems are an emerging threat in the 
world. Therefore, engineers are designing shields that 
protect from powerful lasers. The shields will work fine 
until they suffer damage that cannot be immediately 
repaired. While the shield is damaged, defenders will 
need to move assets to “safe areas” unaffected by the 
laser. 

The purpose of this project is to take into consideration 
the properties of light in order to generate a computer 
program that can successfully predict the “safe areas” at 
varying distances from a compromised shield. 
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Predictions
Before the experiment was conducted in a lab 
setting, MATLAB was used to create a computer 
generated prediction of the interference pattern 
produced.

MATLAB utilizes equation I to predict the intensity 
at each location on the image.

Each of the calculated and experimental images show an Airy 
disk. The bright rings represent “danger zones” of high 
intensity light. The darker areas represent “safe zones” where 
the intensity is considered low or zero. Based on qualitative 
comparison, the experimental and calculated images appear 
similar. Therefore, the model’s prediction is valid. 

For further validation, a cross section plotting each pattern’s 
intensity could be generated and examined quantitatively. 

Given that the model is accurate, MATLAB has proven in this 
experiment as an acceptable tool to calculate complex 
equations and integrals with precision.
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Methods
Assumptions
For simplification, the “cracks” in the experiment 
are assumed to be small holes of diameters 
0.73661 mm, 1.0414 mm, and 1.9812 mm in a 
sheet of copper.

The distance between the holes and the diffracted 
image is approximately 7.1 meters in length.
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