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We have observed for the first time non-thermal relaxation of the surface stress of Si induced by electron irradiation
a room temperature. An atomically thin disordered layer was introduced by Ar ion bombardment. The surface stress
change during the ion bombardment and the following electron irradiation of Si(100) was measured by means of an op-
tical microcantilever technique. We have found that the compressive stress in the Si surface due to the disorder induced
by ion bombardment was completely relaxed by electron irradiation at low energy. The criterion for complete relaxation

isfound not to be total energy deposition, but number of irradiated electrons.
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Fig.2 Schematic drawing of high sensitive optical micro-
cantilever bending method.
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Fig. 3 Time dependence of the surface stress change during
ion-bombardment followed by electron irradiation.
lon-bombardment was performed at energy of 65 eV
for 2,000 s and the subsequent electron irradiation
wasat 10 eV.
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Fig. 4 Stressrelaxation under electron irradiation versus de-
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Fig. 5 Relaxation ratio,JAc.(t)] Acl] as a function of (a)
the electron irradiation time and (b) the number den-
sity of irradiated electrons. All of the disordered sur-
faces are bombarded at 65 eV for 2,000 s and values
of the stress, Aci, are about [ 0.37 NI m.
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Fig. 6 Schematic of the Bourgoin-Corbett type ionization
enhanced diffusion mechanism (IED). Assuming a
charge state transition under electron irradiation, a de-
fect has various charge states such as (O, 0, O or
20). Aninterdtitial 1” at a stable site, for example,
may capture one electron, 1“0 e” - 1° The site is
then no longer stable. The interstitial then seeks a new
stable site by migration. Such successive charge state
transitions under electron irradiation promote migra-
tion athermally.
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