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(A

This study investigates the effect of particle size and temperature on the magnetic
properties of iron oxide nanoparticles. Iron oxide nanoparticles have attracted
significant attention due to their unique properties and wide applications in various
fields, including medicine, electronics, and environmental technologies. In this
research, the Langevin model was used to analyze the paramagnetic behavior of
nanoparticles at different sizes and temperatures. The results of numerical simulations
show that increasing temperature leads to a decrease in the saturation magnetization of
the nanoparticles. This phenomenon is attributed to the increase in thermal fluctuations
of spins. In contrast, increasing particle size results in an increase in saturation
magnetization, which is mainly due to the reduction of surface effects and the
strengthening of exchange interactions between spins. These findings can be useful for
the design and optimization of iron oxide nanoparticles for various applications,
particularly in emerging technologies.

bstract

Keywords: Nanoparticle; Iron Oxide; Saturation Magnetization; Langevin Equation;
Paramagnetism.
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