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Abstract ~ The heat of desorption, the work function change and the adsorption site of W(210) plane in-
duced by nitrogen adsorption have been measured. The work function change of W(210) planes in-
creases as the nitrogen dose increases and saturated at 3 L to 0.29 eV. The thermal desorption spectrum
of N/W(210) shows that there are four adsorption sites including a site corresponds to B, state that ap-
pears at very high dose. We find that all these adsorption sites raise the work function of W(210) plane
except a site corresponds to ¢, state, and nitrogen adsorbs on the step((100)) plane but not on the ter-
race((110)) plane. The direction of dipole moment of nitrogen adsorbed on the sites correspond to @, 0,
and [, states on step plane(this plane is a part of (100)) is found to be in opposite direction to that of in-

finite size of W(100) plane.
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Fig. 1. Block diagram of the Field Emission Microscopy.
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Fig. 2. (a) Field emission image of [110] orientation

tungsten tip, (b) Positions of various planes on the field
emission image.
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Fig. 3. The work function change of W(210) plane in-
duced by nitrogen adsorption.
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Fig. 4. Thermal desorption spectroscopy of a N/W(210)
obtained by DFEC. For a comparison, the same spec-
trum of the W(100) plane at the nitrogen dose 1.0 L is
plotted in the inset.
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Fig. 5. Binding orbitals and possible adsorption sites of
a W(100) plane, from ref. [17]. The site A and the site
C correspond to the B, and the o, state, respectively.
Either the B1 or B2 sites corresponds to the B, and the
other to the vy state. One of the D1, D2 or D3 sites cor-
responds to the o, state in the TDS in Fig. 4. but we can
not identify the exact site.
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Fig. 6. (a) Projection of superficial tungsten atom(large
circle) on the (100) plane, showing location of a nitrogen
atom(small circle) on a (100) site, from ref. [27]. (b).
Surface structure and geometrical plane of the W(210)
and the possible adsorption sites. Note that if the ref-
erence plane is changed from the (100) plane to the (210)
plane, the adsorption position of a, b and c are changed
from below to above reference plane, thus the directions
of dipole moment of adsorbates are also changed.
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Table 1. Comparision of TDS results of a N/W(210) system with a N/W(100) system. The adsorption sites denoted by

A, B1, B2 -

indicate that denoted in Fig. 5. Note that the W(210) plane is composed of a step((100) plane) and a ter-

race((110) plane), thus we use the same denoting characters for the sites on the W(100) plane corresponding to that of

the step plane of the W(210) plane

State Plane Adsorption site Kinetic order Heat of desorption Ad Reference
Y (100) B, B, or C 1 9.2~10.5 kcal/mole 17
o, (210) C (step plane) 2 N/C + this work
o, (210) D, D, or D, 1 38.0 kcal/mole - this work
B (210) B, or B, 1 49.0 kcal/mole [17]
B. (100) A 2 73.5 kcal/mole [17]

210) A (step plane) 2 65.8 kcal/mole + this work
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