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Abstract 
L· 
,ght traver 

display . ing through a medium does not 
the len u~iform characteristics throughout 
inten . gt of the beam, but rather the 
dist sity of light varies depending on the 

ance fro th . . 
light, Th. m . e origin, or aperture, of the 

d is experiment is an attempt to 
escribe th b h . . . . th e e avIor of light intensity both 
eoretically and practically. 

Backgroun 

As light passes through or across an 
appropriately sized aperture or obstruction, 
Airy disk diffraction patterns appear as rings 
around a central disk of light. These rings are 
a result of the constructive and destructive 
conver , ence of light, demonstrating light's 
wave c 1aract r ist ics. 

constructive and destructive patterns 
These · · · Th' nds with varying intensity. Is 
0 rrespo . 

c istic can be modeled mathematically. 
character 

Methods 
By integrating the solution to the wave equation, we were able to obtain 
an ideal intensity function that was then manipulated to account for 
distance. By using Mathematica, we were then able to generate 2D and 3D 
graphs of the normalized intensity. We then compared these results to 
actual data results. 
Having established the normalized intensity, we then int roduced an 
obstruction, i.e. a rotating fan, into the system, thus producing an 
oscillating graph of intensity on an oscilloscope. The slope of th is graph 
could then be used to determine the location of the beam waist. 

I ( ) 1 ( - 2(x
2+t)) x, Y , z = e§+A§ exp W( z) 

ea= 1- A 
A _ 2z o- kWl 

W( z) = WoJ85 + A5 
p(!1,z) = J f0 I(u,v,z)dA. 

Results 
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Left: 2D model 
of beam 
intensity 
showing beam 
size radius 

Mathematicd Iy 

3D beam intensity from experimental setup 

Below: A 
Mathematica built 
representation of an 
obstruction pattern 

Above : An actual 
representation of an 
obstruction pattern 
from an oscilloscope 

Conclusion 
Comparing the mathematical model generated 
in Mathematica by integrating e/\ikr over the 
disk radius indicates that the model is very 
similar to the experimentally obtained Ai ry 
disk. Likewise, the modeling of an ob ructio n 
also had similarities to t he experimer· resu lt s 

efer 
, Eugene. Optics. L •ior 

cknowle 
~ould like to t hank Pro 1ale 

ani and .Prof. Avramov-Zamuro· c or 
gu• ing our resea rch process, Prof. 

Montgomery for giving us access t o t he 

Naval Academy Optics Lab, and Mr. Patrick 
Myers for assistance with experimental 
set up. 


