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COURSE  DESCRIPTION
	1. Course title: Basic on Photonics and Photovoltaics
	2. Course code: Ps1-20-II 

	3. Validity of course description: 2013/2014

	4. Level of studies: BA, BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ENERGETICS (Power engineering)
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academics

	8. Programme:                                                                               Prosuments Eergetics

	9. Semester: II

	10. Faculty teaching the course:                                                Department of Optoelectronics

	11. Course instructor:                                                                   professor Tadeusz PUSTELNY

	12. Course classification:                                                                basic subject of study

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: basic information of PHYSICS, in it – optics and solid state physics 

	16. Course objectives: Student has obtained the knowledge on: methods of generation and detection of electromagnetic radiation, physical principles and action of  photovoltaic elements, such as – photodiodes, LED, lasers, phototransistors, photovoltaic cells.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Student ought to obtain the basic and practical knowledge on semiconductor electronics
	Written test
	Lecture
	K_W08++

	2.
	Student ought to obtain the basic and practical knowledge on metrology, especially – photonic metrology
	Written test
	Lecture, 

Laboratory exercises  
	K_W12+

	3.
	Student is able to practically use various modern techniques 
	Practical realization of laboratory exercises
	Laboratory exercises  
	K_U02+

	4. 
	Student can practical professional  English on such level, which give chance of working in EU  
	Practical realization of laboratory exercises
	Laboratory exercises  
	K_U05++

	5.
	Student can communicate with using modern technique in the marked of telework and teleeducation.
	Practical realization of laboratory exercises and discussions during the realization of labs
	Laboratory exercises ,

Lectures
	K_K04+

	6.
	Student can think and work in entrepreneurial means
	discussions during the realization of labs
	Laboratory exercises ,

Lectures
	K_K06+

	7.
	
	
	
	

	8.
	
	
	
	

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

30 h lectures/ 30 h Laboratory

	19. Syllabus description:

Semester 2: 
Lectures:
Physiology of vision and hearing processes in humans; Color theory; propagation of electromagnetic field in material media; Physical properties of sun energy; Light polarization; Maxwell’s equations and boundary conditions for electromagnetic fields; Planar and strip optical waveguides; Technologies integrated and planar optics; Optical fibers; Theory pf propagation of modes in restricted media; Photodetectors – physical basis; Types of photodetectors and their applications; Sources of light; Lasers; Photovoltaic cells; Specialized image converters; Display devices; Optical telecomunication systems; Analyzing photonic devices; Common applications of photovoltaic devices; Applcations of photonics in modern energetics;
Laboratory:

1. Investigations of photovoltaic cells
2. Spectral analysis of sunlight;
3. Investigations of trasmission poroerties of singlemodes and multimodes optical fibres;

4.Investigations of optical surface plasmons; 

5. Investigation of optical properties of verious types of monitors;

6. Deterination of light spectrum of verious types of light lamps;

7. Basic interferometric configurations;

8. Investigations of kinetics of luminescence in solid states. 
9. Investigation of light emitting diodes; 
10. Investigations of gas and semiconductor lasers
11. Testing of photodetectors; 
12. Investigations of refractive indices of selected liguides;
13.; Investigations of refractive indices of selected gases;


	20. Examination: semester: Yes  NO


	21. Primary sources:

1. E. Klugmann-Radziemska, „Photovoltaics in theory and practice”, Edited by Warsaw Univeristy of Technology, Warsaw 2010. (in Polish);
2. K. Booth, S. Hill¸ „Optoelekctronics”, Willey and Sons Ed. Amsterdam, 2000. 

3. B. Ziętek, „Optoelectronics”, Edited by University of Torun, Toruń, 2005. (in Polish)
4. T. Pustelny, “Physial and Technical Aspects of Optoelectronics Sensors”, Edited by SUT, nr.86, 2005. 
5. R.W. Kelsal, I.W. Hamley, M. Geoghegan, Nanotechnologies, Cambridge Univ. Press, Cabridge 2002.


	22. Secondary sources:
1. W. Marciniak, „Semiconductor devices and integrated circuides”, WNT, Warszawa 1979. (in Polish)
2. Z. Bielecki, A. Rogalski. „Detectors of optical signals”, WNT, Warszawa  2001. (in Polish)
3. J. Wilskon, J. Hawkes, „Optoelectronics”, Prentice Hall, Amsterdam, 2005.
4. J. Midwinter, Y.L. Guo, „Optoelctronics and waveguide technics”, Hall Press, London 1993


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30h/15h; in this: the understanding by student lectures, analysis of lectures, preparations by a student to tests
2

Classes
30h/30h: in this: learning by a student to laboratory exercises (10h), elaborations of reports form performed exercises (20h) 
3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
/



	24. Total hours:105

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:
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…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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