Gravity Lab

Part 1 – Orbital Motions

Open up the gravity tutorial, gravtut.exe. This contains a computer simulation of one planet orbiting the Sun, in which you control the planet's initial position (distance from the Sun) and velocity.

1.  Press [space] to begin the simulation using the default conditions of Earth's position and velocity.  What kind of orbit (what shape) do you get?  How long does it take to complete one orbit?

2.  Press [esc] to end the simulation.  Now slow the planet's initial speed down by holding the left arrow [←] on the keypad.  What kind of orbit do you get?  How long does it take to complete one orbit?  Does the planet move faster during some parts of the orbit than others?

3.  End the simulation, and this time increase the initial speed using the right arrow [→] so it's slightly more than the default value (you can return to the defaults by pressing the [d] key).  What kind of orbit do you get now?  What happens for velocities much higher than the default?  (How much higher?)

4.  Move the planet in closer to the Sun with the up arrow [↑]... say, to 0.5 AU (about 75 million km).   Compared to before (defaults), do you need more, less, or the same initial velocity for a circular orbit at this distance?  How long does it take to complete an orbit?  Does this agree with what you derived in the homework using Kepler's third law?

Part 2 – The Solar System

When you're done, close the gravity tutorial by pressing [esc] from the orbit-control interface.  Open up ssms2.exe.

1.  The simulation starts on January 1, 2000.  Quickly identify which planet is which, and comment on the relative distances between different planetary orbits.  Are any of the orbits noticeably elliptical?  Use [i] to zoom in and [o] to zoom out if necessary.  You can also use the arrow keys to rotate the perspective.

2.  Press [space] to unpause and let the simulation run.   Which planets move the fastest?  Which move the slowest?

3.  Press [esc] and then any key to restart.  This time, try to "catch" the solar system as it is today – 2/3/2005, or at least within a couple weeks of now, by pressing [space] to pause at the appropriate time.  You may find it helpful to slow down the simulation a bit by pressing [s] a few times.  If you overshoot, you can press [r] to toggle "rewind" mode.     Based on this, if you went outside just after Sunset tonight, which planets would you be able to see in the sky?  What about at midnight?

4.  Unpause with [space] and let the simulation run until the clock reads May of this year (this should only take a few seconds; press [f] to speed things up a bit if you overdid it in #3).  Does the situation for viewing planets get much better by the end of the semester?

5.  The simulation's "camera" is currently locked on the Sun.  Press [3] to fix it on Earth instead, and let the simulation run.  Comment on the apparent motion of the planets – do they still travel in simple ellipses, or do they move in a more complicated fashion?  What is this called?
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