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A series of theoretical analysis is carried out for the axial vapor-liquid-solid (VLS) 

growth of nanowires starting with a binary eutectic droplet. The growth model 

considering the entire process of axial VLS growth is a development of the 

approaches already developed by previous studies. In this model, the steady and 

unsteady state growth are considered both. The amount of solute species in a variable 

liquid droplet, the nanowire length, radius, growth rate and all other parameters 

during the entire axial growth process are treated as functions of growth time. The 

model provides theoretical predictions for the formation of nanowire shape, the 

length-radius and growth rate-radius dependences. It is also suggested by the model 

that the initial growth of single nanowire is significantly affected by Gibbs-Thompson 

effect due to the shape change. The model was applied on predictions of available 

experimental data of Si and Ge nanowires grown from Au-Si and Au-Ge systems 

respectively reported by other works. The calculations with the proposed model are 

in satisfactory agreement with the experimental results of the previous works. 
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