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Oxygen- Induced Migration of Ag Nano-clusters
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Abstract : The oxygerrinduced migration of Ag dusterson S (111)-7 x 7 surface wasobserved by in-situ STM.
All experiments were carriedout in UHV system. The S (111)-7 x 7 surface wasobtained by directly heating to
1200 for severd times. At the beginning of Ag clusters growth on the § (111)-7 x 7 surface, Ag dusters
formed the uniform and well-ordered arrayson the surface. The monomers, dimers and clustersof Ag were ob-
served. After exposure to oxygen, ome Ag clusters vanished and conglomerated into higger clusters. As
known , there are two kindsof adsorbed oxygen specieson the S surface, adrinsand insins. The Ag clusters ap-
pear to move easly on the surface until being trapped by adsorbed atomic oxygen and pinned around the adsorbed
oxygen. It was confirmed that the migration of Ag clustersis caused by oxygen decoration. The atistical re-
sults show that the Ag dusters diff use much easily on partly oxidized § (111)-7 x 7 surface thanon S (111)-7
x 7 surface. It wasa 9 found that the strong interaction between Ag cluster and adsorbed oxygen ecies causes
a distinct change of the property of adsorbed oxygen, i. e. achange of surface insinsoxygen into adinsoxygen
ecies, reflecting the role of substrate at room temperature.
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1 S(111)-7x7 ST™M (50 nm = 50 nm)
Fig1l Scanning tunneling microscope (STM) imagesof Ag dusterson S(111)-7 x 7 surface
(a) Before exposure to oxygen; (b) , (c) , (d) After exposure to oxygen (500 nPa, 15 s) , scanning continudly (2.0 V, 20 pA)
(The drawing ((b) , (c) , (d)) isenlarged to the insert drawing, and the insert drawing (d)
isobtained under the negative voltage (- 2.0V, 20 pA))
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2 127

20 min  STM (45 nm x40 nm)

Fig2 STM imagesof Agdugterson S(111)-7 x7 surface (2.0 V , 20 pA)
(a) Anneded at 127  for 5 min, (b) Scanning continualy for 20 min
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Fig3 STM image and structure of oxygen species adsorbed on 9 (111)-7 x 7 surface
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