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Abstract

Abstract
By trapping space dust, scientists can bring it back to Earth for study.  The purpose of this experiment was to see whether the location of a collecting panel on a satellite is important for the amount of space dust it collects. In this investigation, sand was used to represent space dust and sheets of cardboard were used to represent satellite panels. The satellite panels were coated with petroleum jelly to trap sand particles upon contact. 
Each panel was suspended at an increasing distance away from a 66 cm x 24 cm box of sand.  I predicted that a greater amount of sand would stick the collecting panel that was positioned the most closely to the sand. 
A 30 gram rubber ball was dropped into the sand. This was intended to eject sand from the box and into the air, where it would strike the panels. The hypothesis was tested by comparing the number of sand grains that stuck to each panel. 








Safety sheet



Attach your safety sheet here. Use the editable safety sheet linked on Mrs. Blythe’s homework page (see bottom right corner of her page).













Table of Contents

Acknowledgements……………………………………………….1
Purpose and Hypothesis………………………………………..2
Background / Review of Literature…..…………………..3
Materials……………………………………….…………………….4
Procedure……………………………………………………………..5
Results………………………………………………………………….6
Conclusion……………………………………………………………7
References…………………………………………………………...8
Safety Sheet ………………………………………………………..9
References………………………………………………………….10






Acknowledgements

I (we) would like to thank my(our) teacher, (teachers name), who helped us find this idea and helped explain the requirements. I (we) would also like to thank ______. (She/he) helped (us) with______________. 

*Students: don’t thank your partner










1
Purpose
    The purpose of this experiment was to see whether the location of a satellite’s solar collecting panel is related to the amount of space dust it traps on its surface.  Three cardboard rectangles were cut to represent satellite panels. Each was marked with as circle in the center and then coated with petroleum jelly (the petroleum jelly served as a sticky collecting agent).  Sand was used to represented space dust, and a rubber ball was used to represent any space object that may collide with the asteroid (thus launching the space dust into space). 

Hypothesis
    A satellite collecting panel that is close to an asteroid will have a greater chance to collect ejected space dust than a collecting panel that is farther away from the source, because more dust will become lodged in the panel at a closer distance.




Background 
     Astronomers are scientists that study outer space.  They use rockets, probes, and satellites to study our solar system.  Since the universe is so large, many missions to collect information from space must be made by unmanned craft. Rockets, probes, and satellites are examples of craft that can be launched into space and controlled remotely. Remote control makes it possible for these craft to be unmanned, flown without a living pilot or crew. 
   One of the most familiar unmanned space craft is the satellite. Satellites are used by countries around the globe to gather information about weather, climate, geographic events. These satellites are also a valuable tool for scientists to learn about other planets. After being launched into orbit, a satellite gathers information about all of the things it encounters during its travels. This information is sent back to Earth using electromagnetic signals. 
Scientists have long wondered how closely Earth resembles nearby planets and asteroids. They hope to use satellites to find out. Since there is no gravity in space, collisions between objects often result in large fields of ejected space dust. These collisions can be useful, especially if a satellite is nearby. Astronomers and scientists have devised ways of observing events in outer space. They have also engineered collection panels to attach to satellites.  The collection panels are flat surfaces that are usually coated with a sticky substance to trap debris that come into contact with the panel. Much like flypaper, anything that strikes these panels will stick tight. Scientists are hoping to collect space dust and examine it to see whether it contains rocks and minerals from other planets. These rocks and minerals may have important similarities to those commonly found on our home planet. 
Asteroids are an example of a very large space rock.  Asteroids can be as large as 27 miles across.  Scientists prefer to study smaller particles because they are easier to handle.  For the purposes of this investigation, the debris ejected at impact is referred to as space dust or stardust. This is because small particles of space rock are sometimes called stardust.  Stardust is made up of pieces that break off from large planets and asteroids.  Stardust is released when planets and asteroids collide in space. The stardust particles that scientists capture are usually as small as a grain of sand, and some are even smaller. 
Even though these particles are small, it has proven difficult for satellites to hold these samples. There have been many approaches to the problem of how to collect these grains of stardust. One of these is the use of a sticky gel. This gel is used to coat the collecting surfaces, or panels, of the satellite. The gel clings to and traps small objects that it comes into contact with. The stardust is brought back to be studied on Earth. Stardust, when compared to rocks on earth, could tell us about the origin of Earth’s landforms, and may even help explain how life came about on our planet.			
Space travel is expensive and risky.  Temperatures In space can range from below zero to well above boiling, and spacecraft facing re-entry to Earth’s atmosphere must be able to withstand extreme friction and heat. In 2003, Japanese scientists successfully used a satellite to collect stardust from an asteroid, but the satellite burned up on its way back to Earth.  Even though the mission did not succeed, it showed that stardust could be collected in space.    
   Since 2003, there have been other attempts to collect stardust.  In 2014, American researchers from NASA collected samples of stardust on satellite panels that had been covered in aerogel.  Soon, scientists will be able to compare more stardust samples to rocks from Earth. When scientists are able to move their satellites closer to the sources of stardust, they hope to collect larger samples that will yield more information about their core composition.  
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Materials
3 cardboard boxes
3 wooden skewers, 30 cm long
tape 
1 wire clothes hanger
500 grams of colored sand 
a shallow, sturdy box 
scissors
meter stick
5 mL Vaseline petroleum jelly (aerogel)
A 30-gram ball 
marker
penny to trace around
safety goggles to protect eyes from flying sand







                                                                                                               
Procedure
1. Get 3 cardboard boxes of the same size. Boxes should have flat ends. The boxes will be used as satellites.
2. The flat end of each box will be a collecting panel. Trace a circle using the penny onto the flat end of each box. 
3. Use a ruler to find the middle of each box. Poke a wooden skewer through each box, 2 cm from the top.
4. Suspend each box using thread or string. The collecting panels must face down. 
5. Measure each string so the satellites hang at 3 different heights. The distance should be measured by placing  a meter stick in the box of sand and lining it up with the bottom of each satellite. The distances we used were 66 cm, 99 cm, and 132 cm. These are distances from the box of colored sand, or “stardust.” Tie the free end of the string around the bottom of a wire hanger.
6. Measure 1 teaspoon of Vaseline petroleum jelly and coat the collecting end of each box.   Use your finger to rub Vaseline evenly on the collecting panel. Try to rub the Vaseline evenly on the entire surface of each panel. 
7. Place a box of colored sand under the satellites. This will work as stardust.
                                                                                


8. Place safety goggles on your eyes. Drop the ball from 1 meter (use a meter stick) into the sand, causing sand to go into the air and hit the panels.
9. Count the sand grains that stick in the circles you drew on the collecting panels. 
10. Wipe the collecting panels clean and apply another teaspoon of Vaseline petroleum jelly to each box.
11. Drop the ball from the same height two more times, cleaning the panels between trials and count the grains that stick in the circles in each collecting panel.  
12. Graph the results.                                                                                             
                                                                                                 











Results
   I placed satellites at different distances from a source of stardust. I wanted to see if distance would change the amount of stardust captured.  The graphs show that my hypothesis was right. See Figures 1 and 2.














Fig. 1     Stardust on the Panels of Each Satellite



	
Satellite

	
Distance from source (cm)
	
% Covered in Stardust 

panel 1    panel 2     panel 3


	
1

	
66  cm

	
100%
	
100%
	
100%

	
2

	
99 cm
	
100%
	
25%
	
0%

	
3

	
132 cm

	
0%
	
0%
	
0%








Fig. 2     % of Each Panel that was covered by stardust (9 panels total) 
Stardust Collected by Each Satellite
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Conclusion
    The hypothesis was that a satellite would collect more stardust if it was closer to the source of the debris field. This was supported. The amount of stardust trapped by the aerogel (petroleum jelly) on each satellite changed with the distance from the box of colored sand.  Satellite 1 was 66 cm away from the stardust, Satellite 2 was 99 cm, and Satellite 3 was 132 cm above the sand. All of the circles on satellite #1 were covered with stardust.  One of the circles on satellite #2 was 100% covered, one was 25% covered, and one did not have any stardust. There was no stardust in any of the circles on Satellite #3.
    There were some problems with this experiment.  The first problem was the satellites were too close, so the ball knocked into them when it bounced out of the sandbox.  We had to change the distance of the satellites from the stardust to fix that issue. A less dense material may have worked better than the colored sand. If the space dust was less dense, it may have been launched higher when it was struck by the ball, causing more grains to stick to the panels. This could have changed the results. The most challenging part of this research was that the sand particles were very hard to see. If I used larger particles, I could count each one of the particles instead of using a percent estimate. 
[bookmark: _GoBack]    Even though there were problems, the results show that the closer satellite did collect more stardust.  The results support my hypothesis.  The biggest thing I learned from this experiment was that scientists use aerogel to collect space dust. I did not know that before I began this project. 
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