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 Nuclear and Particle Physics
                                                              S Y L L A B U S
 Course:  Laboratory Exercises in nuclear physics. 
 
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 nuclear and particle physics is one semestrial course (VI semester). There students are introduced to some basic methods for determining the characteristics of radioactive decay: alpha, beta and gamma, half-life and decay constant, with the experimental methods in nuclear physics. In the exercises, students get acquainted with dosimeter’s quantity and acquire skills in using radiometers and dosimeters.


	Preliminary requirements:

	


	Key competences acquired:

	After successful completion of the course the students will acquire basic knowledge of the radioactive decay and will acquire basic skills in using radiometers and dosimeters.


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Practical exercises
	


A test of the Gauss-Poisson distribution.

	
	3
	

	2
	Calculation of experimental and statistical error in measuring the intensity of the radioactive source.
	3

	3
	Determine the energy of alpha rays in their tracks in nuclear photo-emulsion.
	3

	4
	Back scattering of beta rays. Determine the maximum energy of beta spectrum.
	3

	5
	Determine the energy of gamma rays by the half value layer.
	3

	6
	Determination of energy from an unknown gamma-ray source with scintillation detector.
	3

	7
	 Determine the energy of unknown alpha source with silicon surface barrier detector.
	3

	8
	Determining half-life and decay constant of beta-radioactive source.
	3

	9
	Activation of the indium target with thermal neutrons.
	3

	10
	Positron annihilation. 
	3

	11
	Analysis of continuous beta-spectrum.
	3

	12
	 Measurement of the Mössbauer spectra. Study the dependence of the effect and the line width to thickness of the absorber.
	3

	13
	Time resolution of coincidence scheme and true coincidences curve.
	3

	14
	Dosimeters and radiometers. Measurement of absorbed dose.
	3

	15
	Measuring the absolute activity of beta-source using a windowless-type counter.
	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. 





