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 Nuclear and Particle Physics

                                                             S Y L L A B U S
 Course:  Laboratory exercises in atomic physics and interaction of ionizing radiation with matter.
Lecturer: assoc. prof. Kalin Gladnishki, PhD
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	

	
	Seminars
	

	
	Practical exercises (school internships)
	45

	Total in-class work
	45

	Out-of-class work
	Preparation of exercise reports
	90

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	90

	TOTAL ACADEMIC WORK
	135

	ECTS credits in-class work
	1.5

	ECTS credits out-of-class work
	3.0

	TOTAL ECTS CREDITS
	4.5

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	30

	2. 
	Final exam
	70

	Outline of the course:

	Laboratory exercises in atomic physics and interaction of ionizing radiation with the matter is one semestrial course (V semester). In it, students get acquainted with some of the fundamental experiments in quantum physics; get some knowledge about the determination of basic experimental quantities; acquire important practical skills in working with detectors of ionizing radiations and their characteristics. 


	Preliminary requirements:

	


	Key competences acquired:

	After successful completion of the course the students will acquire basic experimental experience and important practical skills in working with detectors of ionizing radiations and their characteristics.


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Practical exercises
	

	1
	Instruction and general information on working with sources of ionizing radiation.
	3

	2
	Specific charge of the electron (e/m).
	3

	3
	Photo effect. Determination of the Planck constant.
	3

	4
	Franck-Hertz experiment with Hg and Ne - tube.
	3

	5
	Study of the regularities in the spectrum of hydrogen and determining of the Ridberg's constant. Studying the regularities in the spectrum of sodium.
	3

	6
	Semi-quantitative spectral analysis.
	3

	7
	Study Compton cross-sections using backscatter peak.
	3

	8
	Experimental test of the Mosley’s law.
	3

	9
	Determination of mean free path of -particles using scintillation method.
	3

	10
	Plotting the curve of the ionization current of the ionization chamber. Analysis of unknown ionizing radiation using an ionization chamber.
	3

	11
	Impulse response and efficiency of GM counters.
	3

	12
	Determinations of dead time counter and associated electronics.
	3

	13
	Scintillation detector.
	3

	14
	Energy calibration of semiconductor detector and determination of the activity of unknown sample.
	3

	15
	Behind what protection to hide.
	3
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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. 






