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Slovni vyjadf¥eni, komentaie a piipominky vedouciho/oponenta:

The thesis of Bc. B. Andreides deals with the computational treatment of fragmentation of iron
pentacarbonyl following its dissociative ionization. The motivation for this work is two-fold. The
first is the general need to understand the precursor decomposition in the focused-beam
nanofabrication. The second are the specific experimental data about the fragmentation of Fe(CO)s
which has been recently measured in our laboratory and the explanation of which requires a
computational approach such as the one presented in the thesis.

The thesis is well structured. The relatively brief introduction (chapter 1) describes the FEBID
technique and molecular properties of Fe(CO)s. This is followed by much more extensive
introduction into the computational techniques which were used for the current simulations. The
student used the software package MBN Explorer, in chapter 2 he describes in detail the
implementation of the potentials and of various aspects of molecular dynamics simulations in this
package. Chapter 3 is the most important one: here the student describes the results which he
obtained and compares them to the available experimental data (where applicable). The thesis is
wrapped up by a short conclusion section.

The results are undoubtedly interesting. The first simulated system was isolated iron pentacarbonyl
cation where the main quantity — appearance energies of fragments — are in an excellent agreement
with the experiment. The second simulated system was iron pentacarbonyl cation deposited on a
large argon cluster. Here, in agreement with the experiment, a quenching of the fragmentation is
observed. The last simulated system concerned landing of a metal nanoparticle embedded in an
argon cluster on a substrate. The goal was to find out whether argon prevents deposition of the
particle. The simulations showed that it does so only under very specific circumstances which
would be hard to achieve experimentally.

Strengths of the thesis:

- This is a previously unexplored topic. The student had to apply the software in the new
direction which required considerable effort and creativity.

- The simulations bring certain information which is not accessible experimentally, e.g.,
position of the dopant in the argon cluster or the behaviour of the landing metal
nanoparticle. This immensely helps in the interpretation of the experiments.

- The amount of original results is very high. The thesis is a base of a journal publication
which is currently being finalized.

Weaknesses of the thesis.

- Many effects which are observed in the simulations could have been explained better, in
quite a few places I am missing a physical insight into the observed phenomena.

- The balance between the individual chapters is not very good, the description of MD
simulations is much more extensive than the description of results. This is connected with
the previous point.

- The language style which the student uses (e.g., specific terminology) in many cases does
not correspond to established terms.

- The quality of the figures is low. Also, throughout the whole thesis, the labels in the figures
use neutral notation of the fragments, while in reality these are all cations.



In conclusion, | suggest that the commitee accepts this work as a diploma thesis. As a compromise
between the excellent results and the relatively weak adaptation into the text, | suggest to evaluate
it with the second best grade, very good.

Piipadné otazky pri obhajobé a naméty do diskuze:

The basic assumption in the model is that upon ionization, the iron pentacarbonyl cation is created
in its ground electronic state and the excess energy is given into the vibrational motion. How
realistic is this assumption?

For the isolated molecule, the main experimental benchmark are the appearance energies of
individual fragments. What type of experiment would be necessary to verify simulation fully, i. e.,
to record a fragmentation pattern as a function of the cation excess energy?

One of the main results is quenching of the iron pentacarbonyl fragmentaion by the environment.
What are the implications of this effect for FEBID and its simulations?
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