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The chemical composition and structure of ZrQ/W (100} surface were examined by means of X-ray photoelectron spec-
troscopy (XPS} and low energy electron diffraction (LEED) in order to understand the lowering mechanism of work function
on the surface. Depositicn of several monclayers of zirconium onto a clean W (100) surface and following heating in oxygen
ambience caused a decrease in work function and oxidation of zirconiurm, which was accompanied by change of the LEED.
pattern. After the heating in oxygen, the crystal was flash-heated under a UHV condition at an elevated temperature. This treat-
ment caused a chemical change from ZrQ, to Zr-O complex. The concentration of Zr-O complex increased as the fiashing tem-
perature was raised, and at the same time, the LEED pattern changed from p (2 X 1) to ¢ (4 X 2) pattern. The formation of Zr-
O complex and the emergence of the ¢ (4 X 2) pattern accompanied the lowering of work function to 2,7 ¢V, Stability of the
Zr-Q layer at a high temperature of 1800 K was also confirmed by XPS analysis at the temperature.
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Fig. 1 Change of Zr-3d spectra caused by heating in oxygen
ambience.
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Fig. 2 Change of concentration on each element during heating

in oxygen ambience.
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Fig. 3 Change of inteasity on metal-Zr and ZrO, during heat-
ing in oxygen ambience.
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Fig. 4 Change of LEED pattern caused by heating in oxygen ambience: (a) As Zr depo-
sition, beam energy is 123 eV; (b) heating in oxygen for 10 s, beam energy is
123 eV; (c} heating in oxygen for 40 s, beam energy is 126 eV; (d) heating in
oxygen for 60 s, beam energy is 126 ¢V.
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heating in oxygen.
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Fig, 6 Change of Zr-3d spectra caused by flashing in UHV.
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Fig. 10 Change of work function caused by flashing in UHV.
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Fig. 9 Change of LEED pattern caused by flashing in UHV: (a) flashing at 1600 K for
10 s, beam energy is 131 eV; (b) flashing at 1800 K. for 10 s, beam energy is 123
eV; (c) flashing at 2000 K for 10 s, beam energy is 120 eV; (d) fiashing at 2100
K for 10 s, beam energy is 119 eV,
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