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OPTIMIZATION METHODS IN PHYSICS
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1. Hamiltonian Monte Carlo method for data modeling: Using file which is called fitinput.txt and consider
ytheory = axH compute a, H and their errors using HMC method. Compare your results computed by
MCMC method.

2. Write a MCMC program to compute 〈E〉, 〈|M |〉, CV and χ as a function of temperature for a 2d Ising model
with

H = −J
∑
〈ij〉

SiSj

suppose you have 400 atoms and kB = J = 1 and for T ∈ [1− 4] with ∆T = 0.1.

3. For above , consider an external magnetic field as Bext = +1, now compute 〈E〉, 〈|M |〉, CV and χ as a
function of temperature,

Good luck, Movahed


