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Some homework problems and class exercises will use simulations developed by the text authors.
These can all be run from a java “launcher.” You should first install the launcher on the computer
that you are using. To do this:

1. Go to the following webpage: http://www.compadre.org/STP/items/detail.cfm?ID=7308.
2. Download the file called “download 3239kb.jar.” You may have to save it and then run it.

Running the file produces a “launcher” window (with the tab title Open Source Physics: osp_stp.xset)
which lists a long collection of simulations for statistical and thermal physics these are sorted into
folders in the directory on the left. Double click on any entry to run the relevant simulation.

General tips about running the simulations:

1. Clicking on a simulation in the “launcher” will produce documentation for the simulation in
the launcher window.

2. The “launcher” usually opens a controller window but not necessarily the other windows
associated with the simulation. The controller window lets you set parameters. Once you
have done this clicking Initialize will open the simulation usually with some other graphical
windows. Clicking Start will actually run the simulation.

3. Graphs and images can be save by following Tools — Snapshot .. ..

4. The data that is generated by the simulation can be accessed in tabular form by following
Tools — Data Tool, selecting one of the starred objects and clicking OK. This contains a
Statistics button that will computer averages and deviations. Data that goes into such a
calculation can be selected by highlighting the relevant entries in the columns.

1 Approaching equilibrium
Launch “Approach to equilibrium — Three partitions.” The LJgasApp controller appears. Set
the number of particles to 270 and click “Initialize.” This will produce a box with three
subdivisions and all particles initially in the middle subdivision. The particles can collide
and move across the subdivisions.

a) If the boundaries for the middle subdivision are removed, how many particles do you
expect will eventually be in each subdivision? Do you expect this number to be exact?

b) Run the simulation for 60s and observe the graph of the number of particles in each cell.
Do these appear to approach fixed values? Do these agree with your previous answer?

c¢) To determine the exact numbers in the graph follow, Tools — Data Tool —+ DataSet 1,
2, 3 and click OK. Determine the number of particles in each cell at ¢ = 2, ¢ = 10 and
t = 20. Determine the average from ¢t = 20 to ¢ = 40; this requires highlighting and
using the Analyze tab. Repeat this for ¢ = 40 to t = 60.

d) Is the system initially in an equilibrium state? Does it approach an equilibrium state?
Which of the data that you extracted can you use to describe equilibrium?

e) Are there fluctuations in the variables used to describe the state of the system? Do you
expect that these will be more or less pronounced as the number of particle increases?
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