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Size and Shape Effect on the Curie temperature of
Gadolinium of Nanostructures: Monte Carlo
Simulation

A.R. Mohseni Basir, H. Delavari H.*, R. Poursalehi

Department of Materials Engineering, Tarbiat Modares University, Tehran, P.O. Box 14115-143, Iran

Abstract: In this research, the effect of nanostructure size and shape on the Curie temperature of gadolinium (Gd)
nanostructures with spherical, nanorod and thin film is simulated based on the Monte Carlo algorithm using
Vampire software. The Curie temperature of spherical Gd nanoparticles decreases from 289 K to 245 K by reducing
the diameter size of Gd nanoparticle from 10 nm to 1 nm. It was observed that the curvature temperature of
gadolinium nanorods increases with increasing nanorod diameter at a constant dimensional ratio as well as with
constant length. In addition, the Curie temperature increases by increasing the thickness of Gd thin film. Finally,
the simulation data are extracted from the equations presented by other researchers in the equation.

Keywords: Curie Temperature, Size and Shape Effect, Gadolinium, Monte Carlo Simulation, Vampire.
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