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O atoms segregate to the surface during Cu hemoepitaxial growth on Cu(001}-(2v/2 X +/2)-0 to retain the (24/2 X
+/2) surface. The presence of adsorbed O atoms on the Cu surface suppresses the surface diffusivity of Cu adatom and
the growth proceeds by site-exchange between Cu adatoms and adsorbed O atoms, which heightens the transition tem-
perature of the growth mode from step-flow to layer-by-layer. There exists a critical Cu deposition rate above which the
O atoms can nat exchange the site with Cu adatoms. The critical Cu deposition rate obeys an Arrhenius relation and the

activation energy for the site-exchange is estimated at 0.66 ¢V,
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Fig.1 RHEED intensity profile from Cu(001}-(2v/Z X +/2)-O surface and the corresponding
RHEED pattern (inset}. The energy of incident electron was 20 keV. The azimuth and
glancing angle of incident electron were [100] and 2.2°, respectively.
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Fig. 2 Tempora! evolution of the RHEED specular intensity
as & function of deposition time for different substrate
temperatures. R =0.5 nm/min. The azimuth of inci-
dent eleciron was [100]. The angie of incident elec-
tron put the specular reflection near the anti-Bragg
position.
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Fig.3 Change of the RHEED intensities during Cu deposition on Cu(001)-(2v/3 X +v/2)-0; (a)1 1 re-

flection, (b 1/2 1/2 reflection, and (¢} 3/4 3/4 reflection. Incident electron energy was 20
keV, the azimuth was [100], and the incident angle was 2.2°. The Cu deposition was started

from 10s. B =0.5 nm/min. T=330 K.
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Fig.4 Critical Cu deposition rate for the segregation of O to
the growing Cu surface, R, vs. the subsirate tempera-
ture, T'.
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Fig. 5 Potential energy diagram for site-exchange processes
between surface state and sub-surface state. The “sub-
surface state” is energetically above the “surface
state” by the amount AE. Ex: the activation barrier
for the fransition from the “sub-surface state” to the
“surface state”.
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