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Two- dimensional (2D) nucleation theories

Growth becomes energetically favourable only when 
the crystallites reach a critical size.

∆𝜇 : the difference in chemical potential between the growth units in 
the crystal and the liquid phase
𝑟𝑐 : radius of critical circular nucleus
𝛾 : the crystal–liquid interfacial edge free energy (or line tension)
Ω : the area per structural unit.

Can we design an experiment to validate this theory quantitatively?
How can we get parameters, ∆𝝁, 𝒓𝒄



Colloidal suspensions have been used as experimental model systems for the study of crystal 
nucleation and structural phase transitions, as their crystallization phase diagram is analogous
to that of atomic and molecular systems.

In situ observation of colloidal monolayer nucleation 



The effect of the voltage and frequency on the colloidal 
crystal structure

1. Vpp (or the field strength E) changes the interaction between neighboring particles
2. the frequency will not affect the interparticle interaction

The pair correlation function (PCF):  g(r)



The pair correlation function

𝑈𝑒𝑓𝑓 𝑟 is effective pair-wise interaction potential



Calculate the driving force ∆𝜇 and 𝑟𝑐



Statistical measurements of parameters of 
nucleation kinetics



Statistical measurements of parameters of 
nucleation kinetics



Conclusions

Experiments provide crucial experimental verification for different models and theories. The above data are in 
very good agreement with classical 2D nucleation.


