Zał. nr 4 do ZW 64/2012
	FACULTY Electronics / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish ………… Lasery i światłowody ………….

Name in English …………Lasers and fibers…………….
Main field of study (if applicable): Electronics. 

Specialization (if applicable): ……………………..

Level and form of studies: 1st/ 2nd* level, full-time / part-time*
Kind of subject: obligatory / optional / university-wide*
Subject code        EKEU002

Group of courses YES / NO*


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	15
	
	

	Number of hours of total student workload (CNPS)
	60
	
	30
	
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade* 
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	x
	
	
	
	

	Number of ECTS points
	3
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	1
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	0.5
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
 


	SUBJECT OBJECTIVES
C1 Introduction into laser technique basics. The mostly used lasers types and their parameters.
C2 Introduction to optical fibers basics. Main fiber elements and applications.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01

Understands quantum mechanics principles of lasers operation. Knows the basic parameters of lasers, their types and applications. Knows principles of optical fiber operation. Knows optical fibers types, their parameters and applications.
relating to skills:

PEK_U01

Can carry out experiments in the field of laser technology and fiber optics. Is able to interpret the results.



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Physical basics of laser operation. Optical resonators. Classification of lasers
	2

	Lec 2
	Gas lasers, semiconductor lasers and solid state lasers. Their structure, parameters and applications. 
	2

	Lec 3
	Light modulation and optical modulators. Basic examples of light frequency stabilisation. 
	1

	Lec 4
	Laser metrology (interferometry, vibrometry, range finders, holography).
	1

	Lec 5
	Lasers applications in technology. Laser machining and micromachining. 
	1

	Lec 6
	Basics of light propagation in optical fiber. Single and multimode fibers. Light dispersion in the fibers. Optical fibers fabrication and main types of the fibers.
	2

	Lec 7
	Basics of fiber technology. Joining of fibers, main passive fiber components. 
	2

	Lec 8
	Active fiber elements: modulators, detectors, amplifiers and lasers. 
	2

	Lec 9
	Basics of modern WDM optical telecommunication. 
	1

	Lec 10
	Sumary
	1

	
	Total hours
	15


	Form of classes - class
	Number of hours

	Cl 1
	
	

	Cl 2
	
	

	Cl 3
	
	

	Cl 4
	
	

	..
	
	

	
	Total hours
	


	Form of classes - laboratory
	Number of hours

	Lab 1
	Introduction, safety isues in the laboratory, organising matters.
	1

	Lab 2
	Lasery He-Ne. Mody promieniowania, dyfrakcja, holografia.
	2

	Lab 3
	Electrooptical and acoutooptical modulators. 
	2

	Lab 4
	Solid state lasers and semiconductor lasers. 
	2

	Lab 5
	Optical fiber light coupling, fiber connectors, basics fiber elements. 
	2

	Lab 6
	Pulsed fiber laser. 
	2

	Lab 7
	Erbium doped fiber amplifier EDFA
	2

	Lab 8
	Missing laboratories execution
	2

	
	Total hours
	15


	Form of classes - project
	Number of 
hours

	Proj 1
	
	

	Proj 2
	
	

	Proj 3
	
	

	Proj 4
	
	

	…
	
	

	
	Total hours
	


	Form of classes - seminar
	Number of hours

	Sem 1
	
	

	Sem 2
	
	

	Sem 3
	
	

	…
	
	

	
	Total hours
	


	TEACHING TOOLS USED

	N1. Lecture. Computer presentation, animations, short movies. 

N2. Laboratory  - laboratory instructions
N3. Laboratory – problem question during laboratory for independent soultion. Results discussion. 


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_W01
	Final test

	F2
	PEK_U01
	Student preparation for the laboratory and laboratory performance evaluation.  

	F3
	
	

	C - F1 and F2 average indicating  F1


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] B. Ziętek, Optoelektronika, Wydawnictwo Naukowe Uniwersytetu Mikołaja Kopernika, 2011

[2] Koichi Shimoda, Wstęp do fizyki laserów, PWN,Warszawa, 1993

[3] Franciszek Kaczmarek, Wstęp do fizyki laserów, PWN, Warszawa, 1878

[4] M Szustakowski Elementy techniki światłowodowej, WNT Warszawa 1992r.

[5] J. Siuzdak Wstęp do współczesnej telekomunikacji światłowodowej, WKŁ, Warszawa 1997

[6] H.B. Killen, Transmisja cyfrowa w systemach światłowodowych i satelitarnych, WKiŁ, 1992 
SECONDARY LITERATURE:
[1] 
A. Kujawski, P. Szczepański, Lasery. Fizyczne podstawy, Oficyna Wydawnicza Politechniki Warszawskiej, 1999

[2] 
Z. Bielecki, A. Rogalski „Detekcja Sygnałów Optycznych”, WNT, Warszawa 2001,

[3] 
B. Culshaw, Optical fibre sensing and signal processing, Peter Peregrinus Ltd., London 1984

[4] 
E. Desurvivre, Erbium Doped Fiber Amplifiers, John Wiley &Sons, New York, 1994

[5] 
J.E.Midwinter Światłowody telekomunikacyjne, WNT Warszawa 1983 r.

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	prof. Krzysztof Abramski, krzysztof.abramski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
……Lasers and fibers……

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY ……Electronics…..
AND SPECIALIZATION ……………………………..
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01 (knowledge)
	K2EKA_W10
	C1, C2
	Lec1-Lec10
	N1

	PEK_U01 (skills)
	K2EKA_U07
	C1, C2
	Lab1-Lab8
	N2, N3
	N2,N3


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

