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- Growing silicon is usually done vertically aided by a gold catalyst.4 
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- Started by looking at  Langevin Simulations of Nonequilibrium Phenomena1 

 

- Phase field models are usually used to solve interfacial problems, mainly 

applied to solidification dynamics. 

 

Model A 
 

- The non-conserved model: the field is not conserved (one phase can totally 

change into another phase). 

 

- Model A is generally used to model dynamics of nonequilibrium phenomena 

such as order-disorder transitions and liquid-solid transitions1 

 

- Prints an initial field, and then calculates next field through the free energy 

equation 

 

 

 

 

then through Euler’s method and nearest neighbor approximation.2 

 

 

 

 

 

 

Model B 
 

- The conserved model: the field is conserved. 

 

- Model B might be better suited for the problem since binary phase separations 

can only be modelled with the conserved model.2 

 

- For our purposes, we do not want the phases to transition from one to the other 

phase. 

 

-Difference in coding from model A is an extra Laplacian in the free energy 

equation.2 

 

 

 

 

 

 

- The result: 

Model C  

 

- Combination of A and B: there are two fields, the non-conserved phase field 

and the conserved concentration field.3 

 

- It seems the model C would appear to fit our data better due to the combination 

of the two fields which produce results that (as shown in figure 6) resemble the 

growth shown in figure 2 and 3. 

 

  

- Model A  does not model the growth well 

 

- Model B matches the growth much better but is still insufficient 

 

- Model C seems to be most suited for the problem. With proper parameters, it 

should be able to simulate dendrite-like growth as seen in Fig. 2 and 3. 

 

- A better understanding of eutectic Au-Si growth has been achieved by using PF 

models. This could lead to more efficient production of silicon crystals. 

 

- Model C should be further investigated to model proper growth and the 

parameters needed for such growth. 

 

- Growing silicon horizontally would be more cost effective. Large amount of 

silicon could be grown quickly for applications in solar panels, semi-conductors, 

and others. 

 

- However, it is not straightforward to grow silicon horizontally. As show in figure 

2 and 3 the silicon is growing in patches and dendrites. 

 

- Use phase field (PF) modelling to understand Au-Si growth process. 

 Figure 1 –  a diagram of silicon growing vertically. Silane (SiH4)
4 gas is blown onto the gold-silicon 

catalyst and silicon is formed underneath the catalyst through vapor deposition. 

 Figure 2 and 3 – pictures of the improper growth. The white is the gold catalyst and the darker 

shades within the gold is the silicon. The silicon is not growing straight like it should, instead it is 

forming patches and dendrites within the gold catalyst. 

 Figure 4 – picture of model A. The lighter and darker regions are different phases (i.e. ice and 

water). 

 Figure 5 (above) – picture of model B (both images are the same image under different color 

schemes).  
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Figure 6 (left) – picture of model C. The 

left picture is the phase field and the 

right picture is the concentration field.3 
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