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Abstract

Electron density is an important parameter for the macroscopic properties of metal. The reflectance spectrum measurement and
the Hall Effect measurement are basic experiments for obtaining electron density and carrier density. Two samples (sample 1:100 nm,
sample 2:10 nm) of nanostructure block rare earth metal Tm are studied. Their reflectivity spectra show that the surface reflection of Tm
metal possess metallic optical properties in a region of infrared-ultraviolet, the electronic densities n,, of 6s band are 2.434 x 10*%/m?
and 1.701 x 10%®/m® similar to that of alkali. The carriers measured by Hall Effect experiment are of cavity tipe in the two samples, and
the carrier densities ny are 8.032x 1024/m® and 7.679 x 10%*/m® respectively. They are only states near the Fermi surface. In addition,
the conductance of Tm block is three orders of magnitude higher than one of semiconductor. The grain nanostructurization makes

electronic density np, conductance o, and carrier density ny decrease, but Hall coefficient Ry increase.

Keywords: nanostructure metal Tm, electronic density, spectrum reflectance of infrared-ultraviolet, Hall effect

PACS: 73.63.-b, 71.20.Eh, 71.10.Ca, 42.25.Bs
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