Course Unit Descriptor

Study Programme: Physics

Course Unit Title: Physics of Funcional Materials

Course Unit Code: FD18FFM

Name of Lecturer(s): dr Svetlana Luki¢-Petrovi¢

Type and Level of Studies: PhD Physical Sciences

Course Status (compulsory/elective): elective

Semester (winter/summer): winter

Language of instruction: English

Mode of course unit delivery (face-to-face/distance learning): face-to-face

Number of ECTS Allocated: 30

Prerequisites:

Course Aims:
Getting contemporary knowledge about the models and physical properties of matter in condensed state and the
application of functional materials.

Learning Outcomes:

Possibility of a scientifically based understanding of physical processes and the interpretation of physical phenomena of
functional materials.

- Ability to follow professional literature and to prepare scientific reports

- The ability to participate in teaching as a demonstrator in this field.

Syllabus:

Theory

The influence of structural ordering on material properties. Phenomenological physical processes in materials with ordered
and disordered internal structure. Interdependence in the triad of "synthesis-structure-properties” for functional materials.
Physics of materials for electronics and optoelectronics. Metals and alloys. Amorphous metals. Amorphous and
nanostructured chalcogenide semiconductors and glass-ceramics. Materials for optical applications. Luminescent
materials. Heat conductors and insulators. Special ceramic materials. Thermoelectric materials. Polymeric materials.
Crystalline and amorphous polymers. Materials for solar panels. Metal and non-metallic materials modified with electro
conductive polymers for use in new technologies. Quasicrystals. The concept of non-crystalline symmetry, quasi-periodic
cells, thin layers of quasicrystals. Superconducting compounds and alloys. Exotic superconductors. Contemporary
magnetically soft and magnetically hard materials. Carbon-based materials: diamond, graphite, fularen, carbon nanotubes
and wires. Nanostructured photocatalysts. Materials of reduced dimensions for efficient light absorption and energy
conversion. Thin layers of crystalline and non-crystalline internal structure. Microstructural characteristics, defects and
impurities. Models of growth and formation of thin layers. Optical properties of thin films

Practice

Preparation and public defense of seminar works that follow and supplement the lecture program.

Required Reading:

1. D.M. Petrovic, S.R. Lukic, Eksperimentalna fizika kondenzovane materije, Edicija “Univerzitetski udzbenik”,
Univerzitet u Novom Sadu, Novi Sad, 2000.

Steven H. Simon, The Oxford Solid State Basics, Oxford University Press, Oxford, 2013..

S.R. Elliott, Physics of Amorphous Materials, Wiley, New York, 1989.

M. Popescu, Non-Crysralline Chalcogenides, KLUWER ACADEMIC PUBLISHERS, New York, 2008.
Stephen Blundell, Magnetism in Condensed Matter, University Press, Oxford, 2004,
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6. Mark Fox, Optical Properties of Solids, University Press, Oxford, 2005.

7. P. Hofman, Solid State Physics, Wiley-VCH, New York, 2008.

8. Charles Kittel, Introduction to Solid State Physics, Wiley-VCH, New York, 2005.

9. G.Stojanovi¢, Nanoelektronika i promena nanomaterijala, UNS, FTN, 2012

10.W. D. Callister, Materials Science and Engineering: An Introduction, John Wiley & Sons, Inc., 2007.

11.C. Janot, Quasicrystals. A primer. 2nd ed. Clarendon Press, Oxford, 1994.

12.M. Ohring, Engineering Materials Science, Elsevier, New York, 1995.

13.Siegmar Roth, David Caroll, One — Dimensional Metals, WILEY-VCH Verlag GmbH & Co., Weinheim, 2004
14.David K Ferry, Semiconductors, Bonds and bands, I0P Publishing Ltd , Bristol, 2013

15.J. A. Brydson, Plastics materials - 7th ed, Butterworth-Heinemann, Oxford, 1999.

16.A. Zakery S.R. Elliott, Optical Nonlinearities in Chalcogenide Glasses and their Applications, Springer Berlin, 2007.

Weekly Contact Hours: Lectures:5 Practical work:15

Teaching Methods:

Knowledge Assessment (maximum of 100 points):

Pre-exam obligations | points Final exam points

Active class

written exam
participation

Practical work oral exam 70

Preliminary exam(s)

Seminar(s) 30

The methods of knowledge assessment may differ; the table presents only some of the options: written exam, oral exam,
project presentation, seminars, etc.




