


Chapter 5

Summary and Recommendations for

Further Work

5.1 Summary and Conclusions

When comparing with previous work, it seems most reasonable to primarily rely on Bricard et al.
[2] and Bricard et al. [3]. It is interesting that [3] only seems to report large system wide vortices,
while the system used in this thesis often displayed many small ones. Especially when consid-
ering the structural similarities between them. It could be, that the current set-up is simply too
unclean, resulting in more sources of perturbation than Bricard et al. [3]. But there is also a
difference in scale, Bricard et al. [3] uses a = 5um sized PMMA beads, whereas here particles
up to a = 85um. This difference in scale could change the point of balance between the elec-
trodynamic and hydrodynamic forces, and thus change the overall dynamic. The vortices are
qualitatively consistent with the simulations presented by Grossmann et al. [6]. Fig. 4.2 is not
seem quite as active as the bacteria presented by Dunkel et al. [4], but the overall movement is
remotely similar. The most interesting result from these experiment are the living crystal. It is
interesting because it was difficult to achieve, because it is the first case of living crystals in a
Quincke experiments and even more interesting when considering that we do not entirely know

how to get them again.
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5.2 Discussion

The system designed to investigate Qunicke induced collective collective motion, did produce
some acceptable results with regards to observed forms of collective behaviour. However, as
was proved by Dr. Jakko Timonen, there is room for improvement with regards to pinning in the
system. Comparing the collected data with existing sources, creates some interesting problems,
especially with regards to the vortices. It is important to note that while it has been difficult to
do it consistently, this is the first time living crystals have been observed in a system of Quincke
rotating particles. The cleaning procedures can be improved by letting the ITO slides remain in

their supersonic detergent bath over several hours, perhaps as mush as a day.

5.3 Recommendations for Further Work

The translational velocity of a hard rotating sphere is given by v = Q- r, and Q depends on the
electric field strength through eq. (2.10), it might be interesting to plot the velocity against the
expected Q. The idea is to determine if the velocity might be better represented by v=a-Q-r,
where « is an coefficient determined by the surface contact the rotating sphere actually has with
the electrode surface. This idea bore fruit from discussions with Paul Dommersnes, but there
was not enough time to implement it. However, it is recommended for further work. And could
be done in the short term. A more long term goal would be to further investigate living crystals.
The aim would be to reduce pinning in the system, through better cleaning procedures, and

thus remove a source of perturbation in the system.
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