
Stealth: they never saw it coming! 
 

Introduction: 

 

People grow up around a lot of different things. Some people grow up living near the 
water, or near the mountains. Some people grow up near their extended family. Me? I 
grew up around airplanes. I’ve always had an interest in flying, mostly because of my 
dad’s career as a fighter pilot in the Air Force. He has taught me a lot about aviation 
physics such lift, gravity, thrust, and drag. But why airplanes are built a certain way is 
also very interesting to me. Many of the new aircraft the Air Force is buying use stealth 
technology. These are the aircraft I hope to fly someday. I wanted to learn more about 
stealth aircraft, how they work, and how they are designed. This interest led me to this 
experiment.  
 

 

 
 
 

  



Abstract: 

The question I answered is “What is the stealthiest shape?” According to my preliminary 
project research, the stealthiest shape is one that is jagged with sharp angles. This 
means that radio waves will bounce in random directions. In my project, I built four 
different shapes and recorded which reflected the least amount of light, measured in lux 
(lx). The first shape was a normal cylinder. The next was a crumpled cylinder, which is a 
crumpled piece of paper, and then unfolded and made into a cylinder. The third was a 
V-shape, a piece of paper folded in half. The last shape was a W-shape, a piece of 
paper folded in quarters. These shapes were the only changing variables. I tested using 
a specially built box coated on the inside with black paper. Holes on one side allowed 
for a flashlight and a lux meter. I chose light rather than radar because radar equipment 
is very hard to obtain. Radar and light move at the same speed, so using light does not 
affect the test results. I tested by placing the shapes in the box and turning the flashlight 
on. I recorded the lux from the meter. My results show the V-shape was stealthiest, 
meaning airplanes with triangular noses are stealthiest. Based on these results, more 
testing was done on the V-shape. V-shapes are triangles. I built 3 triangles to model 
three real life airplanes: F22’s, F117’s, and B-2’s. My results showed that the F-117 was 
the stealthiest. 
 
 

  



Background Research:  

Radar is a system that uses radio waves to detect the location, speed, and direction of 
an object. First, it sends out radio waves. The radio waves travel at the speed of light. If 
these radio waves hit something, they bounce back towards the machine. By measuring 
how long it took for the radio waves to arrive back, and the radio waves’ angle, you can 
measure and determine the distance to the vehicle, and its direction of travel.  By 
analyzing the change in location, you can also determine speed.  
 

A way to make an airplane stealthier is by reducing the vehicle’s radar cross-section, or 
the radar signature an aircraft creates. Radar cross-section measures how easy it is to 
detect a plane using radar. The higher a radar cross-section, the easier it is to detect. A 
larger plane has a larger cross section because there is more surface area in which the 
radio waves bounce. For example, a WWII-era B-26 has a wingspan of roughly 22 
meters, and has a cross-section of 25 square meters. A B-52 is much larger than a B-
26, with a wingspan of 56 meters, and has a radar cross-section of 100 square meters. 
However, large planes can also be stealthy. For example, a B-2 has about the same 
wingspan as a B-52, but because of its design, it has a radar cross-section of 0.1 
square meters. 

 
There are two main ways to make an airplane stealthier:  
• First, you can use composite materials (materials made from more than one base 

material, a mix of materials), instead of metal, to construct the airframe. You can 
also use radar-absorbing material on the outside of the aircraft, such as rubber, 
foam, special paint, or gold coatings.  

• The second way to change the stealth characteristics of an aircraft is by modifying 
the shape so that the aircraft reflects less radio waves 

 



Constructing the experiment 

 

Materials Required:    

• Cardboard box, roughly 17”x 9 ½” x 14 ½” 
• Black construction paper, enough to cover the entire inside of the box 
• Double sided tape 
• Scissors 
• LED flashlight with on/off 

button on the end 
• Lux meter 
• White paper, 8 ½” x 11” 
• Pencil  
• Ruler 
• Lab Notebook 
• Graph Paper 

 
Construction of the Box: 

• Place double sided tape on one side of the black paper and place black paper on 
the inside of the box. Overlap to avoid spaces in between papers. Use scissors 
to cut off excess paper if necessary.  

• Using the scissors, cut a hole in the box, just big enough for the flashlight to fit 
through. Put the hole about 2 inches from the bottom of the box.  

• Insert the flashlight through the hole, making sure that the on/off button is on the 
outside.  

• Tape the back of the sensor part of the lux 
meter just above the flashlight. 

• Route the cord of the lux sensor in a 
corner of the box and tape to prevent 
light leakage. 
 

 
 
 
 
  
  
  



Variables / Controls: 

 
The box, flashlight, and lux meter stayed the same throughout the experiment. The only 
changing factor was the shape put in the box.  
 

Independent Variable: The box with the flashlight and lux meter 
Dependent Variable: The shape being tested 
Measured: Reflected light (measured in lux) 
 
Radar equipment is very hard to obtain, maintain, and operate, therefore; this 
experiment used light waves to simulate radio waves. Light waves and radio waves both 
travel at the speed of light, and reflect off objects in a similar manner. This means that 
light waves are a reasonable substitute for radar waves and the basic principles will 
remain the same. 
 
 

 

 

 

 

  



Hypothesis: 

  
Round 1 
I believe that the crumpled cylinder will be the stealthiest because it has so many 
folds and it isn’t as round as a normal cylinder. I think the normal cylinder will be the 
least stealthy because it is round. I believe that the V- and W-shape don’t have enough 
sides to reflect the waves off of, but since they aren’t round, I think they will be average, 
but not the stealthiest. 

 
Testing: Round 1 

 
Construction of shapes: 

• Form a cylinder from white paper by overlapping its short ends slightly. Then roll 
up the paper and tape the cylinder on the inside of the outside flap. Then tape 
together the ends of the cylinder on the inside.  

• To make a crumpled cylinder, crumple the white paper up into a ball. Then unfold 
the paper and perform the steps above. 

• Fold a white sheet in half to get V-shape. 
• Fold another white sheet of paper in half. Then fold it in half again to get the W-

shape.  
• All of these shapes should be able to stand up by itself in the box without hitting 

the top flaps of the box when the box is closed.  
 

Conducting the Experiment: 
• Make sure the light and lux meter are off. 
• Open the box and place the shape in the very center of the box. 
• Once the shape is in position, close the box lid, weighing down the flaps with a 

lab notebook if necessary.  
• Turn on the lux meter and flashlight  
• Once the number settles, record in the chart (example chart below).  
• Turn off the flashlight 
• Take out the shape just tested 
• Repeat the steps underlined for the other 3 shapes 
• Repeat the steps for each shape 5 times. Don’t repeat the same shape twice in a 

row.  
 

Shape Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average   lx 

Cylinder 
      

Crumpled 
      

V-shape 
      

W-shape 
      

  



Round 1 Results, Analysis, and Conclusions:  
 

Results:  

 
 

Analysis:  

 
 

Conclusion Round 1:  
My hypothesis was not supported during testing Round 1. I thought that the many folds 
of the crumpled cylinder would cause the light to travel away from the lux meter and be 
the stealthiest shape, but it was the second most reflective shape. However, the basic 
idea of my hypothesis turned out to be true, less light was reflected than from the 
smooth cylinder meaning some light was directed away from the lux meter due to the 
crumples. The angle of the V-shape ensured that hardly any light was reflected towards 
the lux meter, making it the least reflective.  
 

This experiment was interesting and fun to do. It was cool to see that without a shape 
inside the box, the lux meter still read zero when the light was turned on. But with the 
shape in the testing position, the lux meter started to measure various amounts of 
reflected light. I learned a lot, but the results made me wonder about the shape of 
current stealth aircraft. 
  



Hypothesis: 

 

Round 2 
I believe that the F-117 will be the stealthiest. It has the smallest angle and has no 
flat surfaces that will reflect light straight back to the lux meter. I think the F-22 will be 
the least stealthy. The reason I don’t think the B-2 is the stealthiest is because it has a 
larger angle, resulting in more surface area and more light reflected. I don't think the F-
22 will be the stealthiest because the light that isn’t immediately reflected might bounce 
off the wings and back to the sensor. 

 
Testing: Round 2 

 

Materials Added for Round 2: 
• Printed out pictures of the top view of F-22’s, F-117’s, and B-2’s.  

 

Construction of shapes: 
• Using the pictures of the 

airplanes, copy the angles of 
the airplanes. After folding the 
sheet, stand it up on top of the 
picture to see if the angle 
matches. If it does, then put 
tape on each short end of the 
index card and tape it to the 
inside of the edges. If you 
look from the nose, you 
should not be able to see the 
index card.  

• When making the F-22, fold the paper to copy the nose. Fold the paper where it 
reaches where the wings connect. Copy the angle on the wings. Put tape on 
each short end of the index card and attach it to the inside of the wings 

 

Conducting the Experiment: 
• Same Procedure as Round 1. 

 

Shape Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average lux 

F-22 
      

F-117 
      

B-2 
      

 
 

  



Round 2 Results, Analysis, and Conclusion:  
 

Results: 

 
 

Analysis:  

 
 

Conclusion Round 2:  
My hypothesis was partially correct. I guessed that the F-117 would be stealthiest, and I 
was correct. I thought that the F-22 would be the least stealthy, which is where I was 
incorrect. The B-2 was the least stealthy. I thought that the wing folds of the F-22 would 
cause more light to reflect back to the lux meter. The wings actually angled more light 
away from the lux meter. Like my first round, this was very exciting to test. These tests 
and experiments gave me a better understanding of stealth and radar.  
  



Real World Applications:  
 
Stealth technology has given the United States a technological advantage over 
competitors for almost 40 years. The F-117 was able to fly missions during 
OPERATION Desert Storm that would have been very dangerous in any other aircraft, 
and likely would have resulted in those aircraft and pilots being shot down. Instead, the 
F-117 was able to use its stealth technology to keep the pilots safe and complete their 
important missions. Today, the F-22, B-2 and F-35 also leverage stealth to be able to fly 
missions other aircraft cannot. My experiment confirmed that aircraft shape is a very 
important factor in stealth aircraft design. 
 
 
  



resources: 

 
https://science.howstuffworks.com/question69.htm 

 
https://duotechservices.com/radar-detect-track-attack-clutter  
 
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Phys_p075/physics/stealth-
make-an-aircraft-invisible-to-radar#background  
 
https://forumautomation.com/t/what-is-a-lux-meter-and-how-does-it-work/7498 
 

Colonel Jeff Hogan, USAF, Retired. 
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