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Abstract: In this research, the 2-dimensional Ising system was studied using a Monte-Carlo simulation
based on the Metropolis Algorithm. A system of 2500 spins in a square lattice was simulated at varying
temperatures and magnetic fields to obtain the critical temperature. Furthermore, the magnetisation and
energy per spin and specific heat and magnetic susceptibility were determined as function of temperature.
Lastly, the effect of a magnetic field on the magnetisation of the system was studied. The magnetisation
correlation time peaked between 2.2 and 2.6. The system is expected to take a longer time to become
uncorrelated at these temperatures. The results also proved that for low T, the absolute average
magnetisation per spin is near 1, while for high T, it drops down to zero. Also, the drop is very abrupt,
occurring around the expected critical temperature. For the average energy per spin, we see the energy starts
out low for low T and increases with T. The magnetic susceptibility and specific heat show similar patterns
with fairly small, uniform values far from Tc, with a large spike at and around Tc.

Abstract- Keywords — " Ising system - Monte-Carlo simulation - Metropolis Algorithm - specific heat -
magnetic susceptibility "



