Simulating Asteroid Orbits
Flocking 32

Download “flocking32.exe” from our simulations pages https://web.duke.edu/isis/gessler/borland/orbits.htm
Select “Rule 19” and press “Run.”  Run the simulation for several hours.  Stop the simulation and click “Agents / Save” as a text file with a name of your coice (.txt) on your desktop.  When  you are ready to analyze your data, open the executable “flocking32.exe,” select “Rule 19,” click “Agents / Open” and select the file you saved.  Press “Run” and you should see the same state as the one you saved.  If it’s not the same, try to open it again.

This is an exploratory experiment, so we don’t know exactly what is going to happen.  What I want you to do is to characterize the asteroids with stable orbits (those that stay on the screen).  Where are those stable orbits?  Are they prograde or retrograde?  How many of each type are there?  I would like both qualitative and quantitative answers.  And I would like you to characterize any regularities in those complex or unusual orbits that you see, which means acquiring a screen shot of the orbit and noting that asteroid number (agent tag identifier) on the image and in your notes.
The following table may serve as a guide for the quantitative part of your analysis.  Your numbers probably will NOT match those below:

	Orbital Location
	Number of Asteroids
	Prograde
	Retrograde

	Between Mars and the Sun
	50
	2
	48

	Between Jupiter and Mars
	34
	1
	33

	Moons of Mars
	0
	0
	0

	Moons of Jupiter
	16
	7
	9

	Off the screen
	100
	n/a
	n/a

	TOTAL
	300
	10
	90


Regularities of complex orbits and unusual orbits with screenshots:

	Asteroid ID
	Orbital Location
	Pro or Retrogade
	Description

	13
	Between Jupiter and Mars
	Retrograde
	3-lobed

	43
	Crosses Jupiter’s Orbit
	Retrograde
	Very eccentrid

	77
	Moon of Jupiter
	Prograde
	Tight cirles

	112
	Moon of Jupiter
	Retrograde
	Gentle Sine Wave


Remember, this is a process of discovery.  Keep an eye out for other regularities not listed here and document them as fully as you can.  

