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An Al-containing ordered alloy, NiAl(110), was oxidized under various conditions of ultra high vacuum. The crystallin-
ity and thickness of the formed alumina films were evaluated. The two-step growth process, where a specimen was oxi-
dized at about 600 K being followed by annealing at ca. 1100 K, is well known. We examined the effect of oxygen pres-
sure, substrate temperature and annealing conditions. A one-step process, where a specimen was oxidized at around anneal -
ing temperature so that oxidation and crystallization proceeded simultaneously, has been newly developed. The effects of
oxygen pressure and substrate temperature in the one-step growth were clarified. It was revealed that a flat well-ordered
aluminafilm thicker than 0.5 nm (known) could be grown by this new method.
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Fig. 1. LEED patterns of NiAl(110) with 63 eV primary electron. (a) clean; (b) 1200 L
Oz a 570 K; (c) after annealing of (b) at 1070 K, where 1200 L Oz was intro-
duced under 1x 109 7Torr; (d) model of the LEED pattern showing the two do-
mains of the oxide reciprocal lattice (open and closed small circles) and NiAl

(110) (largecircles).
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Fig. 2. LEED patterns of oxidized NiAl(110) under various
oxygen partial pressure observed after annealing at
1070 K.
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(a) 570 K

(¢) 670 K

Fig. 3. LEED patterns of oxidized NiAl(110) at various substrate temperatures
observed after annealing at 1070 K.
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(a) 970 K

Fig. 4. LEED patterns of oxidized NiAl(110) at 670 K ob-
served after annealing at various temperatures.
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Fig. 5. Intensity ratio of LEED spots from the alumina to

that from the substrate during annealing at different
temperatures.
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Fig. 6. The variation of the O 1s photoelectron peak inten-
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Fig. 7. XPS spectraof Al 2p and Ni 3 p observed after 1200
L oxygen dosage at different temperatures.
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a) 5 x 1077 Torr

Fig. 8. LEED patterns of oxidized NiAl(110) at 970 K under

different oxygen partial pressures without annealing.
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(b) 1070 K

(c) 1100 K

Fig. 9. LEED patterns of oxidized NiAl(110) at various tem-
peratures without annealing.
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Fig. 10. The Auger spectra of oxidized NiAl(110) corre-
sponding to Fig. 9.
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Fig. 11. The RHEED patterns of oxidized NiAl(110) at 1070 K without annesling.
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