CS714/814 Fall 2013


Assignment 6 (Ising Model and Metropolis Method)


Due on: Dec. 4, 2013. 
Total points: 100 




Consider an L-by-L lattice Ising model with L = 16 and the heat bath temperature T=2. The directions of the spins are initially chosen at random. Write a program using the Metropolis method to simulate this system (use periodic boundary condition). Periodically compute the mean energy <E>, mean magnetization <M>, mean square energy fluctuations 

<((E)2>=<E2>-<E>2 and mean square magnetization <((M)2>=<M2>-<M>2. Plot graphs of these quantities and the Monte Carlo steps. Use 10,000 Monte Carlo steps at first. If the system is not in equilibrium, use more Monte Carlo steps. Display a snap shot of the final state of the system in the Metropolis process. Is the system “ordered” or “disordered” after equilibrium has been established?
Repeat the above computation for T=3.0. Is the system now “ordered” or “disordered” after equilibrium has been established?
For the Ising Model energy function, you can consider J = 1 and no external interactions, i.e., B = 0.
Delivery form
The delivery form of the assignment should be a document with the program printout and the corresponding graphs or snapshots.
