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Review of PhD thesis

submited by Damian Rybicki on "Nuclear magnetic resonance study of selected Ruddlesten-
Popper Manganites"

Submited doctoral dissertation is an experimental work with thorough interpretation of
obtained results. The presented thesis was completed as a result of cooperation and joint
doctoral studies at the Faculty of Mathematics and Physics, Charles University in Prague and
Faculty of Physics and Applied Computer Science of AGH University of Science and
Technology in Krakow. Manganese perovskites exhibits broad spectrum of intriguing
electronic and magnetic properties, with very promising application capability. From the
broad family of transition metal oxides, selected manganese oxides were chosen with
different dimensionality to study its effect on physical properties. Pseudocubic manganese
perovskites studied here Lai.x (Sr or Ca)xMnC>3 two with Strontium (0.125 and 0.15) and one
with Calcium (0.1) are examples of three dimensional compound, as well as nanoparticls of
Lao.75Sro.25MnO3 Bilayered La2.2xSri.2xMn2O7 with x = 0.3, 0.4, 0.5, 0.62, 0.68, 0.75, and 0.8
appeared to be the main and most original subject of this investigation. The subject chosen for
this investigation is especially difficult, because even ideally homogenous samples from the
chemical point of view, exhibits phase separation and coexistence of several phases with
different physical properties. The chosen experimental technique (NMR) is exceptionally
suited to investigate local state of Mn ions, playing the crucial role in these materials.

The thesis, written in English on 115 pages (unusually title pages and page with table of
contents are not counted by author), are divided into 10 numbered parts -chapters i.e.
introduction (1), two chapters bringing up bibliographic description of investigated materials
including sample preparation procedure (2), and experimental techniques used by author (3).
Four following parts are chapters devoted to presentation of obtained results for cubic
perovskites (4), nanoparticls of Lao^sSitasMnOa (5), and bilayered manganese perovskites
divided in two parts: low doped (6) and heavily doped (7) regime. Conclusion (8), list of 150
references (9) and list of author's publication (10) complete the dissertation. In addition to
uncommon way the thesis are organized, the abstract of thesis in and Polish is missing, which
is a formal requirement from the polish side. It is expected to be included before promotion.
There are some remarks and questions.
In chapter 2 the fig. 2.6 which illustrate the phase separation is cited after two publication i.e.
from Nature and from Physics Today of different authors. I would prefer the original paper in
which the picture appeared first.



On fig 2.7 the possible lines with their attribution to various phases existing in investigated
materials are shown. Why line resulting from AFM, API and FMI Mn3f is not shown or not
existing?
In the same chapter in the part devoted to sample preparation, I would expect clear
information in which place, laboratory each sample was prepared with references related to
the samples characterization for instance in form of table. The introductory chapters 1,2 and 3
are well written, give good introduction to the properties of investigated materials and
description of experimental technique and show very good orientation and knowledge of the
author.
The chapters 4 till 7 contain experimental results. This results by themselves are of
importance, but what is more important they can clarify and explain many properties of this of
compounds being a part of joint effort and cooperation of international group of scientists.
The author work fits very well with the whole picture but at the same time shows strong trace
of his individuality and ability to move freely in this wide area. One of the important
achievement is constructing "microscopic" phase diagrams which differs from the
macroscopic one. The systematic investigation of nanoparticles of different well defined size
and both micro and macroscopic magnetic properties brings closer application possibility.
However the influence of dimensionality on properties of these materials, which was one of
the aim of this work, appeared to be not as important as expected (in my opinion) it doesn't
change the very high appreciation for the results and contribution of this work to the
knowledge and understanding of manganites properties.

Renewed interest in this family of compounds attracted in recent years many top research
groups working in material science. Results presented here are good example of this fact and
they are on the leading edge in this topic.
In spite of some critical remarks mainly about the way the thesis were organized, the
presented thesis has high scientific value containing rich and important experimental results,
obtained with the very well chosen technique (NMR), supplemented by magnetization
measurements. The work can be valued for the interpretation of the results and answering
important questions about the origin of observed promising properties of these materials.

The thesis clearly shows the author as a very able but first of all very reliable scientific
worker and in my opinion fully comply with requirements of PhD degree and moreover fulf i l l
the criteria to be recognized as outstanding.
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