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Study programme P4F3A Physics of
Condensed Matter and Materials Research

Annotation

The programme prepares specialists qualified for independent activity in basic and
applied research in the field of physical properties of condensed matter and materi-
als. The students gain broad knowledge of relevant theoretical approaches (quantum
theory, thermodynamic and statistical physics) and of their employment in theoretical
and experimental physics of condensed matter, and become familiar with up-to-date
experimental methods and technological procedures. Beside the basic education com-
mon for the whole study programme, the student gain a deep knowledge according to
the dissertation topic and to the choice of optional specialized courses. This pattern
guarantees that the graduate has an overview of the whole field at the current level of
the knowledge and is an expert in the chosen specialty.

Board of the doctoral programme
Members of the board: http://mff.cuni.cz/phd/or/p4f3 .

Cooperating institutes

e Institute of Physics, CAS
Na Slovance 2, 182 21 Praha 8
http://www.fzu.cz/

e Institute of Photonics and Electronics, CAS
Chaberska 57, 182 51 Praha 8
http://www.ufe.cz/

e Nuclear Physics Institute, CAS
Husinec — Rez ¢. p. 130, PSC 250 68
http://www.ujf.cas.cz/

e Institute of Macromolecular Chemistry, CAS
Heyrovského nam. 2, 162 06 Praha 6
http://www.imc.cas.cz/

e Institute of Thermomechanics, CAS
Dolejskova 1402/5, 182 00 Praha 8
http://www.it.cas.cz/

Homepage of the board
http://krystal.karlov.mff.cuni.cz/£3

Available topics of the dissertation
Topics are listed in SIS at http://mff.cuni.cz/phd/temata/p4£f3 .

Selected topics for the preliminary admission procedure
https://www.mff.cuni.cz/en/physicsphd/£3/ .
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Courses and other requirements for the course of doctoral study

In agreement with the [supervisor., the student enrolls thé compulsory lecture

courses of the corresponding Master’s programme if he/she has not completed these

or analogous courses during his/her Master study.

During the doctoral study, the student passes the compulsory courses and accord-
ing the topic of his/her dissertation chooses the elective courses and eventually other

optio
pates In regular seminars.

Compulsory courses
Codti I

QH}\jnnf

Winter

ing the recommendation of his/her supervisor. He/she partici-

Summer

NBCMO083 Selected Topics on Quantum Theory
NFPL088 Methods of Statistical Physics

NFPL085 Electronic Theory of Solids
NFpmg Physical Problems

NFPL086 Experimental Methods in Condensed
Matter Physics

2/1 C+Ex
2/1 C+Ex

2/2 Ex

2/0 Ex
0/2 C

Eleét‘i've—co'urses—l

Code Subject

Summer

NFPL0O82 Magnetism and Electronic Structure of Metallic
ool

S4sters
NFPL120 Modern Problems in Physics of Materials
NFPL063 Advanced Quantum Theory with Applications in
[ Condensed Matter Physics |
NFPL093 Selected Topics on Magnetic Resonance Theory
and Methodology

NFPL128 Selected Topics on Rasitron Annihilation

Spectroscopy

fluidity and Bose-Finstein

Advanced Methods and Contemporary Topics on
Structure Analysis

2/1 Ex

1/1 C+Ex

2/1 C+Ex
2/0 Ex
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Regquiréments for the course of doctoral studies

%pre—requisite for the enrollment for the doctoral exam is a completion of all
mpuisory courses listed in the table, one course from the table of elective courses, and
mn in two seminars (two times one semester). The student is also obliged to
give a lecture at WDS (Week of Doctoral Students).

2) The student regularly attends other seminars (in total number of 4 semesters
during the study) and under the circumstances, he/she attends a suitable summer or
winter school.

3? According the supervisor advice, the student can enroll for other proper elective
or optionmal courses.

4? During all the study, the student works intensively on a solution of the disser-

s, presents his/her results at seminars and scientific conferences and par-
preparation of scientific publications. According to the directions of the
supervisor, the student is involved in an international cooperation.

Requirements for the doctoral exam

[ Widet focused questions are asked with the aim to test the ability of the student
to be oriented in the given issue. The exam consists of three parts: I — Broader
lhackgrommd, IT — Advanced parts of the field, III — Specialization. The student is
dsked onelquestion from each part.

EBreadet background

[.1. Quantum-mechanical description of atoms and condensed matter
[.2. Many-particle systems

1.3. Electronic states in atom and condensed matter
[.4. Interaction of quantum system with electromagnetic radiation
[.5. Classical and quantum statistical ensembles
[.6. Thermodynamic quantities
1.7. Ideal, classical, and quantum gases
1.8. Fermions and bosons at low temperatures
1.9. Phase transitions
1.10. Non-equilibrium processes in condensed matter

1I. . Advanced parts

I1.1. Structure and microstructure of condensed systems

I1.2. Phonons

I1.3. Electronic and atomic structure and interactions in condensed systems

I1.4. Metals and semiconductors

I1.5. Dielectrics and ferroelectrics

I1.6. Magnetism

I1.7. Physics of condensed systems at low temperatures, superconductivity, superfluidity
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II1. Specialization
Questions from the subject of the specialization will be proposed by the supervisor.
The Commission selects one of at least three issues proposed.
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