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Course: „Laboratory Exercises in Optics“
Lecturer:    Assoc. Prof. Katerina Stoitchkova
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	0

	
	Seminar exercises
	0

	
	Laboratory classes (хоспетиране)
	45

	Total in-class work
	45

	Out-of-class work
	Self-preparation
	20

	
	Protocols writing
	25

	
	Protocols defending 
	15

	
	Consultations Attending 
	15

	
	Individual work in a library or with internet resources
	15

	
	
	

	Total iout-of-class work
	90

	TOTAL ACADEMIC WORK
	135

	ECTS credits in-class work
	1.5

	ECTS credits out-of-class work
	3

	TOTAL ECTS CREDITS
	4.5


	№
	Grade components

	% of the grade

	1. 
	Knowledge shown during the interview before each laboratory exercise
	20

	2. 
	Quality of exercises performing
	20

	3. 
	Protocols writing and defending 
	30

	4. 
	Colloquium
	30

	To obtain the current assessment the obligatory conditions are the elaboration of the laboratory exercises included in the cycle and the defending of protocols to them. If more than three absences from laboratory exercises without valid reasons, the student gets a poor assessment. Students who have missed up to three laboratory exercises make them in extraordinary groups.
The final grade of the students is formed after a colloquium that takes place in the last week of the semester. Students who have received an excellent mark for their activities during the semester are exempt from it. The colloquium is conducted by two lecturers, one of which has held the laboratory exercises of the students during the semester, and the other is a lecturer from the Department of Condenced Matter Physics. When a dispute arises about the assessment, it is arbitrated by the head of the optics laboratory.


	Outline of the course:

	In the laboratory classes in optics, the basic optical phenomena are demonstrated and studied experimentally:

· Interference (Reilly's interferometer and Newtonian rings seen through Desen's device)
· Diffraction (diffraction grating, optical laser measurements, etc.) 
· Dispersion (refraciont of light through prism, Monochromator)
· Heat radiation (Heated body radiation)

The basic laws applicable to the different optics sections are studied experimentally :

· Wave optics (polarization of light, rotation of the polarization plane of light)
· Quantum optics (External Photo Effect)
· Geometric optics (Determination of focal lengths of lenses and lens systems).
Different optical constants, their spectral dependencies, and some dispersion characteristics (Absorption photometry, Abbe refractometer) are measured. Students are also acquainted with the measurement of the basic photometric quantities characterizing the optical radiation using the effect on the radiation receivers (Photometry) and the methods of measurement and quantitative characterization of color and color differences (Colorimetry). The first exercise is introductory. Its aim is to give students an overview of the laboratory classes and to familiarize themselves with the order of the lab and the safety rules in it.
Of the 16 laboratory exercises at the Faculty of Physics at the Optics Training Labs (at the Department of Condensed Matter Physics), an individual cycle of 12 exercises is accomplished by the students. The colloquium is held during the last week of the semester. With the experimental data obtained, a protocol is formed that includes appropriate mathematical and graphic processing.


	Preliminary requirements:

	Good knowledge of the mathematical apparatus studied in secondary education in the first course and during the first semester of the II-nd course. Good knowledge of basic physical laws studied in secondary education and general physics courses during I-st, II-nd and III-rd semesters. Skills for processing and analysis of the experimental results obtained during the 1st course.


	Key competences acquired:

	The laboratory classes in optics allow students to get acquainted with basic optical devices, gain experimental skills in measuring different optical characteristics, deepen their knowledge of optics, and show them that optical laws are really fulfilled.


	Lessons plan

№
	topic:
	Acad. hours

	1.
	Abbe Refractometer
	3

	2.
	Rotate the polarization plane
	3

	3.
	Refraction of light through the prism
	3

	4.
	Optical measurements using a helium-neon laser
	3

	5.
	Optical microscope

	3

	6.
	External photo effect
	3

	7.
	Colorimetric measurements
	3

	8.
	Absorption photometry
	3

	9.
	Some regularities of polarized light
	3

	10.
	Diffraction grid
	3

	11.
	Radiation of hot bodies
	3

	12.
	Focal length measurement of lenses and lens systems
	3

	13
	Raleigh interferometer
	3

	14
	Interferometric measurements using the Newtonian ring method with the Desen instrument
	3

	15.
	Monochromator
	3

	16
	Photometric measurements
	3


	Topics Covered on the Final Exam

№
	Topic

	The final assessment is formed by current control and after successfully passed colloquium.

Students, that proved their knowledge and skills during the laboratory exercises, have done all exercises and have prepared a valid (correct) reports on the experiments in due time, receive an excellent marks.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 
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