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DECAY CHARACTERISTICS OF SURFACE 3-DIMENSIONAL NANOSTRUCTURES
WITH CONTRACTING INTERLAYER MASS TRANSPORT MECHANISMS

LI Mao-Zhi' LIU Bang-Gui' WANG En-Ge'*
1 State Key Laboratory for Surface Physics Institute of Physics Chinese Academy of Sciences Betjing 100080 China

2 International Center for Quantum Structures Institute of Physics Chinese Academy of Sciences Beijing 100080 China

Abstract Two types of descent mechanisms are proposed to study the stability and decay of 3-dimensional nano-
structures. The first is when an upper atom can easily descend from any edge site by an any-site descent ASD

mechanism. The other is when the atom has to descend primarily by selective-site descent SSD  through some partic-
ular site such as a kinked site. We have studied the two different interlayer mass transport mechanisms by kinetic
Monte Carlo simulation. It is found that if the islands decay primarily via ASD an optimal island slope and a constant
terrace width will be selected. In contrast SSD gives rise to a gradual increase in the island slope. These generic
conclusions provide the basis for a microscopic understanding of the morphological evolution observed in existing ex-
perimental studies of island smoothing for a variety of systems as well as the decay of 3D Cu islands on the 100 and

111 surfaces of Cu observed in the present study.
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