Nucleation Notes

1) Application Limits of Classical Theory

The classical approach works best when nucleation is difficult, i.e. when the throttling of the nucleation current about n* is tight.

A) The maximum nucleation difficulty is usually set at ≈ 60kT and can be understood since C(n*) can not be less than 1.
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 EMBED Equation.3  [image: image2.wmf]
Alternatively, a limit based on J=1 s-1cm-3 can be considered.
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(for solids)

B)  The minimum nucleation difficulty is related to the cut-off in steady state due to catastrophic nucleation.  If tc=time for overlap of diffusion fields between adjacent nuclei, then
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for /tc ~ 1  and n*~10
G* ≈ 17kT

Note, 

/tc<<1 for steady state




/tc>>1 never have steady state

2) Zeldovich Factor

Defined by: 
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Each nucleus geometry requires separate evaluation.  For a disc of radius r,
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