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The presented work is an experimental investigation, describing the synthesis, single crystal
growth and material characterisation of a series of new pyrochlore fluoride compounds.

The student presents an extended intial introduction, covering a description of the basics of
magnetism, magnetic interactions and magnetic groundstates that frame the characterisational
work.



He then describes the wide variety of experimental techniques used during the project.

The third chapter gives a reasonable literature review of the currently studied materials in this
field, setting up the arguments for the studies performed as part of this project.

The results chapter starts with a clear justification of the chosen compositions, based on
pyrochlore structure tollerance factors and appropriate considerations of tabulated ion sizes. A
number of compounds were studied in detail, some of which requireing extensive testing of
synthesis parameters. Most of the studied compounds were investigated as polycrystalline
materials, although single crystals were also prepared towards the end of the project. The results
include the use of multiple characterisational tools, such as: powder diffraction, ac- and dc-
magnetometry, and heat capacity.

The discussion collects the results of the 6 successfully synthesised pyrochlore fluorides, and
attempts to rationalise the observed properties based on both the structural analysis and
understanding of the magnetic ion local environments — in relation to the previously published
data. The student shows that the lattice parameters follow a published theoretical expectation
through the series, and fall inline with the other published compounds.

These additional studies will clearly be important for the field and are expected to be published in
peer reviewed journals.

The figures are nicely presented and clear, with consistent formatting. The tables are also well
considered and clear, and the work includes 108 references, primarily to peer reviewed journal
articles as well as a number of consulted text books or software package manuals.

The English is of an excellent level with minimal typos and gramatical errors.

Pripadné otazky p¥i obhajobé a niméty do diskuze:

1. Most of these materials were prepared and characterised initially as polycrystalline
powders. The successful preparation of single crystals was mentioned in the later stages of
the project though. What additional information would the study of the single crystals give
you?

2. What additional characterisational techniques have been used to futher probe and
characterise the ground-states in this family of materials, and are they applicable to your
series?

3. The Cd in the compounds prevents the easy investigation by neutron diffraction. Is there a
way to possibly overcome this issue?
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