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Magnetic polarization effect emerging in gold nanoparticles was investigated by capping the surface
of gold nanoparticles with polar molecules. The gold nanoparticles having the diameter of 2-3 nm
with various capping molecules such as polyallyl amine hydrochloride (PAAHC), poly acry!l nitril
(PAN) and dodecanthiol (DT) have been synthesized by chemical method. The element specific
magnetization measurements were performed by x-ray magnetic circular dichroism (XMCD) technique.

The peak intensity of the XMCD spectrum is proportional to the spin polarization at the Fermi level.

The peak intensity for PAAHC protected gold nanoparticles was larger than the one for DT protected
gold nanoparticles. Moreover, the reduction of the peak intensity has been observed for larger
particles capped with the same molecules.

Polar molecules capped the surface of gold nanoparticles form the electric double layer at the
surface of gold nanoparticles and shift the vacuum levels of capping molecules, causing the change
of gold work function. Therefore, the electric polarization occurred at the interface between
capping molecules and gold nanoparticles can be estimated quantitatively by the observation of
the change of gold work function. Ultraviolet photoelectron spectroscopy has been performed for
the same batch samples used for the XMCD measurements. As a result, it was observed that the shift
of work function correlate with the peak intensity observed by XMCD. These results suggest that

the electrostatic field on the surface of nanoparticles is involved in the polarization mechanism
of gold nanoparticles.




