
APC/AST523 Fall 2005 Suggested Term Proje
tsDue Monday, January 23 2006The following are suggestions for �nal term proje
ts. If you have an idea for another proje
t,
ome talk to me about it, but I have to authorize all proje
ts before beginning. You must
hoose a topi
 and let me know what it is (and you should start working on it) by the last dayof the semester, Friday De
ember 16. We will have another hand out on the me
hani
s ofthe proje
t next week (using CVS to manage sour
e 
ode, what we expe
t in your write-up,what to submit).1. Parti
le-Mesh Code: Write a three-dimensional parti
le mesh 
ode. Use your leap-frogintegrator implemented in HW#3 to push the parti
les. To 
ompute the for
es on the grid,try using the NGP method to assign the parti
les to the mesh, use multigrid to solve thePoisson equation, and start by 
omputing the boundary 
onditions for the potential using amultipole expansion with only the �rst order (monopole) term. I would expe
t writing thePoisson solver is the greatest e�ort in this proje
t. Then try re-running the 
ollapse of a 
oldsphere (HW#7 again) using as many grid points as you 
an a�ord (start with 163). Doesin
reasing the number of parti
les seriously a�e
t performan
e? A good referen
e for thegravitaional 
ollapse problem is van Albada, T.S., MNRAS, 201, 939 (1982). Try runningsome other problems, for example merging galaxies.2. Tree Code: The same as proje
t #1, but use a tree algorithm instead of PM to 
om-pute the gravitational for
es. You 
an use either the Barnes-Hut (Nature, 324, 446, 1986)algorithm, or the KD-tree.3. Gas Dynami
s: Write a 
ode to solve the equations of ideal gas dynami
s in two spatialdimensions using a se
ond order (pie
ewise linear) Godunov method. You will need to writea se
ond-order spatial re
onstru
tion fun
tion, a Riemann solver to 
ompute the numeri
al
uxes, and a two-dimensional integrator. I 
an give you a simple Riemann solver, and foran integrator I re
ommend using Lagrange-plus-remap 
ombined with dire
tional splitting.After testing the method (ask me about tests), try 
omputing the intera
tion of a supersoni

ow past a dense sphere in two dimensions.4. Solving Ellipti
 systems: Solve Poisson's equation on a two-dimensional grid usingboth multigrid and Fourier analysis methods. Compare the time to solution for both meth-ods, whi
h is more eÆ
ient? Try parallelizing your multigrid 
ode, and 
omparing exe
utiontimes on a parallel system (you will need a parallelized FFT library).5. Your own idea!: Do you have a signi�
ant 
omputational 
hallenge in your thesisresear
h? (For example, optimization or parallelization of an existing simulation 
ode.) If thetasks involved overlap signi�
antly with the topi
s in this 
ourse, it 
ould serve as a suitableterm proje
t. Come and talk to me about the proje
t, espe
ially goals and milestones.


