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As laser-induced nucleation has been reported for systems which were not 
significantly absorbing light at the laser wavelengths used, this phenomenon 
does not necessarily involve photochemical effects.

For pulsed lasers, it has been established that a certain threshold laser 
power is needed to induce nucleation47,48 and that the probability of nucle-
ation can further increase with increasing laser power. It has been also 
observed that the probability distribution of induction time in laser irradi-
ated glycine solutions shows bi-exponential distribution, where a certain 
fraction of samples undergo fast laser-induced nucleation while the rest 
undergo much slower spontaneous nucleation.

However, the mechanism of laser-induced nucleation in the absence of 
a photochemical effect is not yet clear. Several mechanisms have been sug-
gested, such as polarization of clusters and cavitation or bubble formation, 
e.g., caused by heating of nanoparticulate impurities.42–47

1.2.1.3.3  Effects of Electric or Magnetic Fields on Nucleation.  A theoret-
ical description of the effect of an electric field on the homogeneous nucle-
ation rate preceded experimental work and concluded that depending on 
the ratio of dielectric constants between solution and solid the nucleation 
rate will decrease or increase.49 One of the first experimental reports on the 
combination of electric field and crystallization showed that the electric field 
enabled the crystallization of an enzyme.50 Later on, it was shown that crys-
tals of lysozyme formed with a preferred orientation on the electrode, proba-
bly because of the field's influence on the nucleation process.51 A decrease in 
induction time of the protein BPTI was for instance observed in the presence 
of an electric field assumed to occur due to electromigration.52 Another inter-
esting effect is that particle motion is induced in a suspension in an isolator 
solvent after which the particles collect at a specific electrode.53 This effect 
was used to separate a mixture of crystals that collect at different electrodes 
under the influence of an electric field.

Electric fields are nowadays known to be able to locally enhance or inhibit 
nucleation, although the mechanism seems not yet clear. Despite its poten-
tial, as far as we know, localized electric field induced nucleation has not yet 
been applied to continuous crystallization processes.

1.2.2  �Secondary Nucleation
Secondary nucleation is believed to be the predominant source of nuclei 
in the vast majority of crystallization processes. Secondary nucleation 
also could cause polymorphism “whether contact secondary nuclei orig-
inate from parent crystals via microattrition or from semiordered solute 
clusters at the interface of parent crystals” (Figures 1.4 and 1.5),54,55 how-
ever, detailed discussion of this topic is not in the scope of this chapter. 
The importance of secondary nucleation can be explained with two exam-
ples of seeding and particle attrition:


