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Although zinc is comparatively stable in air and 

water and therefore is widely used as a material for 

corrosion-resistant coating, bright zinc surface 

rapidly loses its brightness when first exposed to 

air [1].  This is expected to be the reason why its 

optical constants are not found in the handbook by 

Palik [2].  However, inelastic electron scattering 

experiments in ultrahigh vacuum have enabled 

estimates of its optical constants [3]. Sufficiently 

high-energy ultraviolet light can excite 3d 

electrons, whose binding energy is about 10 eV. 

In copper, whose atomic number is smaller by only 

one, visible light above 2 eV can excite 3d 

electrons above Fermi level, yielding the reddish 

color.   

In this article we report far ultraviolet 

reflectivity measurement of copper and zinc 

polished in air.  Measurements have been 

performed at BL1 in the normal reflection 

geometry in vacuum of about 10–6 Pa.   

Figure 1 shows the results of the reflectivity 

measurement.  In copper, the slope of the 

spectrum changed around 7.5 eV.  In zinc, it 

changed around 9.5 eV, above which reflectivity 

was nearly zero.  Figure 2 shows the 

reconstructed reflectivity based on the literature. 

For copper, optical constants obtained from optical 

measurements [2] were used.  For zinc, optical 

constants estimated from inelastic electron 

scattering [3] were used.  The experimentally 

obtained reflectivity in Fig. 1 seems to be 

systematically smaller than the reconstructed one. 

This suggests that the polishing of the surface of 

the samples was not enough.  Especially in the 

case of zinc, in-situ polishing may be needed for 

intrinsic measurement of reflectivity.  Next, let us 

focus on the photon-energy dependence of the 

slope of the spectrum.  In Fig. 2, the slope changes 

around 7.3 eV for copper and around 9.5 eV for 

zinc.  These tendencies closely coincide with 

those of experimental results as pointed out above. 

Further careful measurements will take place in 

near future.   
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Fig. 1.  Measured reflectivity of copper and 

zinc in normal reflection geometry.   

Fig. 2. Reconstructed reflectivity at normal 

reflection of copper [2] and zinc [3] based on 

optical constants, where inelastic electron 

scattering data are used for zinc.   
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