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FACULTY OF PHYSICS
SPRING SEMESTER 2016/2017
	Row No.
	Course Title
	Department
	Level (Year)
	Language
	ECTS
	Semester

	1
	Quantum statistical physics
	Theoretical Physics
	B (1)
	English
	6
	2

	2
	Physics of clusters, nanoparticles and nanosystems
	Metal Physics
	B (4)
	English
	4
	2

	3
	History of Writing Systems
	Theoretical Physics
	B (3 or 4)
	English
	2
	2

	4
	Applied Spectroscopy
	Solid State Physics
	M (1)
	English
	5
	2


COURSES DESCRIPTION

	Status

	Course code / number in the book: 
Quantum statistical physics
Taught by: Mykola Stetsko

		
	Acad. cycle

	ECTS credits

	Duration

	Semester

	Contact hours

	
	Bachelor
	6
	2 semesters
	Autumn, Spring
	80
	
	Year of study

	Weekly lectures/seminars

	Prerequisites


	1st

	1/1(Autumn),  2/2(Spring)
	Quantum mechanics, Statistical physics

	Languages

	Examination

	Assessment


	English
	Written exam

	100-point scale


	Aims and objectives: provide with knowledge of physical phenomena in quantum statistical physics. Main objectives are to analyze the fundamental problems of quantum statistical physics and develop necessary mathematical methods for the problems of many particle physics. These issues are of particular interest due to its importance for understanding of condensed matter theory.
Intended capabilities: to know basic concepts and methods of quantum statistical physics, namely, second quantization method, coherent states, two-time and Matsubara Green’s functions, diagrammatic representation for Matsubara Green’s functions, to be capable of solving basic problems of quantum statistical physics.

Description. The course covers the following topics: Second quantization and its application to many-particle  physics; Coherent states for Bose and Fermi systems; Two-time Green’s functions; Matsubara Green’s functions; Diagrammatic representation for Matsubara Green’s functions, Dyson equation; Electron-phonon interaction; Basic concepts of superconductivity; Spin and pseudo-spin systems.
Reading list:

1. N. N. Bogoliubov.  Lectures on Quantum Statistics. Problems of Statistical Mechanics of Quantum Systems. 
New York: Gordon and Breach, 1967.

2. A. L. Fetter, J. D. Walecka, Quantum theory of many-particle systems. N. Y.:McGraw-Hill, 1971.
3. A. E. Zagoskin, Quantum theory of many body systems. Berlin, New York, Heidelberg: Springer Verlag, 1998.

4. G. D. Mahan, Many-Particle Physics. N. Y.: Plenum press, 1993.
5. J. W. Negele, H. Orland, Quantum Many-Particle Systems. Westview Press, 1998.
6. E. Fradkin, Field Theories of Condensed Matter Systems. Cambridge: Cambridge University Press, 2013.
7. A. Atland, B. Simons, Condensed Matter Field Theory. Cambridge, Cambridge University Press, 2010.


	


	Status

	Course code / number in the book:  
PHYSICS OF CLUSTERS, NANOPARTICLES AND NANOSYSTEMS
Taught by: 
 Stepan Mudry

		
	Acad. cycle

	ECTS credits

	Duration

	Semester

	Contact hours

	
	Barchelor
	4
	1 semester
	Autumn, Spring
	64
	
	Year of study

	Weekly lectures/seminars

	Prerequisites  

	4
	32/ 32
	Structure of bulk solids, physical properties of crystalline and amorphous materials, Material science

	Languages

	Examination

	Assessment


	English
	Written exam
	100 point scale

	Aims and objectives: Provide with  knowledge concerning the dependence of physical properties on size of solids in the nanometer regime and explain, using the understanding the main laws of physics and chemistry   why these dependences occur. The objective of the course is also to describe the quantum size effect and how it changes the properties of properties, which are important for nanotechnologies.


Description:  Introducing part of part of Physics of Clusters, Nanoparticles and Nanosystems consists the basics of physics and chemistry of clusters, their features in comparison with atoms and bulk solids.  Significant part of lectures and seminars offers the knowledge on fractal structure of cluster systems and the relation between structure and  physical- chemical properties. Large part of course is based on the considering of behavior of electrons in nanoclusters and nanoparticles. Structure, properties and synthesis of carbon- based clusters, fullerenes and carbon nanotubes as well as their application are considered in relation with other nanoparticles.  Quantum size effect and its influence on physical properties of quantum wells, wires and dots is discussed using the basics of quantum mechanics.


Reading list: 
1.Frank J. Owens, Charles P. Poole Jr. The Physics and Chemistry of Nanosolids Wiley-Interscience, New Jersey, 2008


	


	Current subject area:
Anthropology / Linguistics


	Status

	Course code / number in the book: 
History of Writing Systems 
Taught by: Andrij Rovenchak


		
	Acad. cycle

	ECTS credits

	Duration

	Semester

	Contact hours

	
	Bachelor
	2
	1 semester

	Autumn / Spring
	32
	
	Year of study

	Weekly lectures/seminars

	Prerequisites


	3rd or 4th
	1 / 1

	History; Geography; knowledge of foreign languages

	Languages

	Examination

	Assessment


	English
	Credit
	100-point scale


	Aims and objectives: provide with knowledge of the development of writing systems. Main objectives are to consider modern typological attribution of scripts and analyze internal structure of some most widely used ones. Modern adaptations of scripts as well as new script inventions are also considered.
Intended capabilities: to know the origins of major writing systems and their current status; to be able to recognize scripts and identify respective languages; to master one or more scripts beyond Roman and Cyrillic on some basic level.

Description. The course covers the following topics: Formation of means of visual communication; Typology of writing systems; Writing in Mesopotamia and Ancient Egypt; Emergence of alphabets; Brahmi-derived syllabic scripts; Chinese writing and related systems; Adaptation of writing systems to other languages; Development of the Cyrillic script; Writing systems of the Modern time: Asia, Americas, and Africa.
Reading list:

1. F. Coulmas, The Blackwell Encyclopedia of Writing Systems, 2004.

2. P. T. Daniels, W. Bright (eds.), The World’s Writing Systems, Oxford, 1996.

3. D. Diringer, The Alphabet: A Key to the History of Mankind. South Asia Books, 1996.

4. J. Friedrich, Geschichte der Schrift. Berlin, 1966.

5. Č. Loukotka, Vývoj písma. Praha, 1946.

6. A. Rovenchak, J. M. Glavy, African writing systems of the modern age: the Sub-Saharan region.  Athinkra LLC, 2011.

Online resources:

Omniglot,  http://www.omniglot.com 

Alfabetos de ayer y de hoy,  http://www.proel.org/index.php?pagina=alfabetos
Alte Schriften, http://www.obib.de/Schriften/AlteSchriften/alte_schriften.php 


	


	Status

	Course code / number in the book:  
Applied Spectroscopy
Taught by: Prof. Volodymyr Kapustianyk

		
	Acad. cycle

	ECTS credits

	Duration

	Semester

	Contact hours

	
	Master
	5
	1 semestr
	Spring
	51
	
	Year of study

	Weekly lectures/seminars

	Prerequisites


	I
	2/1
	Spectral analysis and condensed matter spectroscopy

	Languages

	Examination

	Assessment


	English

	Exam.
	100-point scale

	Aims and objectives: provide with knowledge concerning the principal regularities and objectives of the spectral analysis and condensed matter spectroscopy.

Description: The course is devoted to study of different optical and spectral methods of the elementary chemical analysis. Besides, the different methods of the condensed matter spectroscopy are considered. The main attention is devoted to study of the elementary chemical composition, molecular and crystalline structure of materials. Besides, the different chemical and physical phenomena and processes are analyzed on the basis of the optical spectroscopy data. 


Reading list: 
1. V.Kapustianyk, V.Mokryi. Applied Spectroscopy ( in Ukrainian ).- Lviv.: Ed. Ivan Franko National Univ. of Lviv. - 2009.-305 p.
2. A.B.P. Lever. Inorganic Electronic Spectroscopy.- Amsterdam.: Elsevier.- 1987. V.1 – 492 p.

3. K. Nakamoto. Infrared and Raman Spectra of Inorganic and Coordination Compounds.- New York.: Wiley.- 1991.- 536 p.

4. Кapustianik V. B. Temperature Evolution of the Optical Absorption Edge in the A2BX4 Type Compounds with Organic Cation // Phys. Stat. Sol. (b).–1997.–V. 204.–P. 877–887.
5. Kapustianyk V. Nanoferroics: New Effects, Properties, Possibilities // Journal of Physical Studies. – 2013. – V. 17, No 3. – P. 1702 (22 p).
2.


	


