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MAGNETIC SUSCEPTIBILITY AND
GROWTH FRACTAL CHARACTERISTICS OF
NANOMETER GADOLINIUM POWDER

Shao Yuanzhi, Zhang Jieli, Situ Zuen, Yu Weijian
Department of Physics, Zhongshan University, Guangzhou 510275

ABSTRACT Nanometer gadolinium powders (nm-Gd) sized 4~ 15 nm have been prepared by means of condensation
of evaporating Gd atoms in the atmosphere of inert gas argon. The magnetic susceptibility of nm-Gd powders, measured
by vibrating samples magnetometer, demonstrates a minimum when the size of nm-Gd powder approaches a special value
d.. The analysis, based on the measurement of small angle X-rays scattering, shows that the as prepared nm-Gd powders
have a characteristic of mass fractal growth, and that a lower pressure of inert gas results in a small fractal dimension Dy.
There are two stages corresponding to DLA ( Diffusion Limited A ggregation) and DLCA( Diffusion Limited Cluster Aggre-
gation) models in the growing process of nm-Gd powders. T here exists a special size d;of nm-Gd powder about fractal di-
mension between the two stages mentioned above also. According to the theory of nanometer materials, a calculation eval-
uating the critical size d ; of quantumrsize effect of metal Gd has been carried out in order to clarify the influence of three

special sizes d, d; and d . on the magnetic susceptibility of nm-Gd pow ders.
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