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ABSTRACT

This research investigated the magnetic properties of Ising spin gas using Monte Carlo
Simulation and Random Walk techniques in 3-dimensional space. The Ising spins interact among
themselves depend on Yukawa-like potential and Metropolis algorithm which is used to update
spin system on the continuous space. The volume of Ising gas and magnetic properties such as
magnetization and magnetic susceptibility were investigated as functions of temperature and
external field. At low temperatures, the Ising spins stayed close when time passed where finite
magnetization was found, resulting in ferromagnetic behavior. However, at high enough
temperatures, magnetic properties were found to be paramagnetic type because the magnetization
tended to cease when the time passed. This is due to role of diffusion that causes the spins to
disperse and reduces the ferromagnetic interaction among spins. For the simulation system with
external magnetic field, at the low temperature and frequency ranges the hysteresis loops were
ferromagnetic, broad shaped and expanded, and at the high temperature range, the hysteresis loop
was paramagnetic and reduced. This is the proof that the properties of hysteresis loop can be

controlled by varying temperature and external magnetic frequency.



