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Abstract — The heat of desorption and the work function change induced by nitrogen adsorption on the
stepped tungstein surface planes, W(210) and W(310), are measured using the Field Electron Emission
Microscope(FEM). The adsoption sites are predicted from the Thermal Desortion Spectra(TDS). The work
function change of both W(210) and W(310) planes increase as increasing the nitrogen dose and saturates at
the nitrogen dose about § Langmuir to 0.29 eV and 0.20 ev respectively. We find three adsorption site on
each plane for the low dose range. The TDS result shows that the intensity of o, state on W(310) is much
stronger than that of o, state on W(210), and the direction of nitrogen dipole moment adsorbed on the sites
correspond to o, and f, states on W(210) and W(310) planes are in the opposite direction to that of the e-
quivalent states on W(100) plane. From this observation we can predict the relative atomic position in the z-
direction (perpendicular direction to the surface) of nitrogen molecules/atoms adsorbed on these sites.
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Fig. 1. Block diagram of the Field Emission Microscopy.
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Fig. 2. Field emission image of [110] orientation tip of
tungsten (positions of several planes are indicated).
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Fig. 3. The work function change of W(210) and W(310)
planes induced by nitrogen adsorption.
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Fig. 4. Thermal desorption spectroscopy of N/W(210)
obtained by DFEC method. For a comparison, the same

spectrum of W(100) plane at the nitrogen dose 1.0L is
plotted in the inset.
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Fig. 5. Thermal desorption spectroscopy of N/W(310) ob-
tained by DFEC method.
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