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Courses
Compulsory courses

Code Subject Winter Summer

NEVF534 Physics of Low-dimensional Structures 2/0 Ex 2/0 Ex
NFPL199 Physical Methods in Nanostructure

Studies
— 2/0 Ex

NEVF535 Nanomaterials I 2/0 Ex 2/0 Ex
NEVF533 Physical Methods of Nanostructure

Technology
2/0 Ex 2/0 Ex

NFPL187 Seminar on Nanomaterials: Physics,
Technology, Applications I

0/2 C —

NFPL188 Seminar on Nanomaterials: Physics,
Technology, Applications II

— 0/2 C

Other lecture courses and seminars from related fields, elective in respect to the
dissertation topic, e.g.:

Code Subject Winter Summer

NOOE070 Optics of Nanomaterials and
Nanostructures

— 2/0 Ex

NOOE121 Methods of Laser Spectroscopy in
Semiconductor Spintronics

2/0 Ex 2/0 Ex
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NBCM101 Detection and Spectroscopy of Single
Molecules

2/0 Ex —

NEVF515 Methods of Physics of Surfaces and Thin
Films I

— 2/0 Ex

NEVF516 Methods of Physics of Surfaces and Thin
Films II

2/0 Ex —

MC240P58 Nanomaterials II — 2/0 Ex
MC240P92 Methods for the study of solid-state

materials and surfaces
2/0 Ex —

NOOE003 Materials and Technology in
Optoelectronics

2/0 Ex —

NOOE009 Optoelectronics and Optical Properties of
Solids

— 2/0 Ex

NFPL013 X-ray Scattering on Thin Films 2/0 Ex —
NFPL173 Electron Transport in Quantum Systems — 3/0 Ex
NFPL085 Electronic Theory of Solids — 2/0 Ex

Requirements for the state doctoral exam
During the examination, the student will receive three questions from the areas de-

fined below: I. Broad base, II. Important physical and technological aspects of nanos-
tructures, and III. A question related to the topic of the theses (a list of up to five
questions will be provided by the supervisor, e.g., via email to the student at the study
school’s chair at least two weeks before the date of the examination).

I. Broad base

I.1. I.1. Structural properties and dynamics of the nanoscale systems
General symmetry in solids; crystallography of 3D, 2D, and 1D nanomaterials.

Relaxation and reconstruction of surfaces.
Vibrational properties of the lattice - phonons in nanostructures and surface

phonon states.
Mechanical properties of nanostructures; plastic, and elastic deformation.

I.2. Electronic structure, optical and magnetic properties
Electrons in the periodic medium, band structure, chemical bonding. Conse-

quences of the reduced dimensions to electronic states of solids (size effect, quantum
confinement).

Surface electronic states, electronic states in low-dimensional systems. Linear re-
sponse theory, optical transitions.

Transport properties - transport equations, scattering mechanisms, quantum Hall
effect.

Magnetic properties of low-dimensional structures.

II. Important physical and technological aspects of nanostructures

II.1. Preparation methods
Physical and chemical methods of growth of thin films, nanoparticles, and other

important classes of nanomaterials.
The classical theory of nucleation, theory of thin-film growth, processes of self-

assembly.
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Methods of preparation of nanostructures used in the dissertation.

II.2. Characterization methods
Diffraction methods (X-ray and electron diffraction, neutron scattering).
Electron microscopy, ion microscopy, AFM, STM, and other scanning methods.
Methods of surface electron and ion spectroscopy (UPS, XPS, AR PES, AES, etc.).
Optical methods of studying nanostructures (UV / VIS, FTIR spectroscopy, ellip-

sometry, Raman scattering, nonlinear optical spectroscopy).
Transport methods (electrical conductivity, magnetoresistance, and Hall effect).
Electrochemical methods and other special experimental techniques according to

the focus of the doctoral thesis.

III. Selected parts of the problem solved within the topic of the dissertation thesis.
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A lecturer and supervisor may expand the list of suggested literature by publica-
tions and review articles related to the topic of the dissertation.
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