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A simplified mechanism of nanowire growth using a liquid metal catalyst is termed the vapor-
liquid-solid (VLS) mechanism - whereby the reactants supplied in the vapor phase dissolves 

in the liquid metal catalyst, supersaturates and eventually precipitates layer-by-layer as a solid 
nanowire. Learning more elaborately the exact mechanism of the growth dynamics is required for 
engineering materials for future nanotechnology. In situ transmission electron microscopy (TEM) 
has been used in the past to investigate growth of nanowires; but most of these studies were 
focused on elemental semiconductors – Si and Ge. We investigated compound nanowire growth 
mechanism in an environmental TEM. We chose GaAs nanowires grown using Au catalyst as 
a model system. While the nanowires were growing at different conditions, we measured the 
particle composition using energy dispersive X-ray spectroscopy. There is significant amount of 
Ga alloyed into the Au seed particle, but there is hardly any As in the catalyst2, in agreement with 
theoretical predictions. Nanowires grow (typically) layer-by-layer and each layer grows by step-
flow. Growth dynamics in nanowires have two important parts – the nucleation of each layer at 
the catalyst-nanowire interface followed by lateral growth of the nucleus to a full bilayer. Unlike 
assumed by most theoretical models of nanowires, and unlike observed in growth of elemental 
nanowires, the layer completion is not instantaneous.3 The difference in solubility of Ga and As 
leads to how they affect nanowire growth, which in turn enables controlling nucleation and layer 
growth using precursor flow independently.3
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