Course SYLLABUS form

	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics & Natural Sciences

	Course title:
	Dosimetry and Radiation Protection

	Level:
	Master (Msc)

	Course status:
	Elective

	Study year/Semester:
	Second Year/Winter Semester (II/3)

	Number of hours per week:
	1 + 0 + 1

	Credit value – ECTS:
	3

	Time / location:
	-

	Lecturer:
	Prof. Asoc. Dr. Gazmend Nafezi

	Contact details: 
	gazmend.nafezi@uni-pr.edu

	Course description
	Students will learn basic knowledge about particle interaction with matter and basic dosimetry units and dose calculations. Also in the base of this course is understanding of basic physics of particle interactions with matter and understanding of accurate dosimetry. The main objective of module is the ability of students to solve independently concrete dosimetry problems and ability to connect theoretical concepts with practical examples. 


	Course objectives:
	The course will introduce students with Ionizing radiation,
Interaction of neutral particles with matter and Interactions of charged particles with matters
The students will understand radioactive decay,
Photon and electron sources, Ionization chambers, Dosimetry and calibration of photon and electron beams using ionization chambers, Calibration protocols, Integral dosimetry, Radiation detectors.

	 Learning outcomes:
	Specific Course Learning Objectives Include: 

Obtaining basic knowledge of direct and indirect interaction of radiation with matter.
Understanding of the energy deposition in matter.
Knowing basic dosimetry methods using different ionization detectors.
Use of basic physics concepts for solving problems in dosimetry, radiotherapy and imaging using ionizing radiation (CT, PET).
Critical evaluation of theoretical predictions in comparison to experimental results of ionizing radiation.
Ability to collect data and explain obtained results.
Ability to communicate with experts from similar fields (engineering, medical fields).


	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	Week
	Total /hours 

	Lessions
	1
	15
	15

	Theoritocal exercises/experiments
	1
	15
	15

	Practical work
	1
	4
	4

	Contact with lecturer/consultations
	1
	5
	5

	Field exercises
	2
	2
	4

	colloquiums, seminars
	2
	2
	4

	Homework
	2
	5
	10

	Self study time 
	1
	15
	15

	Final exam preparation
	1
	9
	9

	Evaluation time (tests, quiz, final exam)
	2
	2
	4

	Projects, presentations ,etc.
	2
	1
	2

	Total
	
	
	85

	Teaching methods  
	Teaching methodology is based on: Lectures, experiments, seminars and debates.

	Evaluation methods
	Lecture Attendance 5%. Experimental Attendance 5%. Homework Exercises 10%. First Colloquium 20%. Second Colloquium 20%. Final exam 40%


	Literature:

	Basic Literature:  

	1. Fundamentals of Radiation Dosimetry and Radiological Physics, Alex F Bielajew The University of Michigan, 2005, USA.
2. D.R. Dance, S. Christofides, A.D.A. Maidment, I.D. McLean and K.H. Ng: Diagnostic Radiology Physics: a handbook for teachers and students, IAEA 2014.  
3. Dozimetri dhe mbrojtje nga rrezatimi, Konstandin Dollani, 2005, Tiranë


	Additional Literature 
	1. [bookmark: _GoBack]Radioaktiviteti – Ndotja dhe mbrojtja, Fadil Hasani, 2020, Prishtinë 
2. Didactic and presentations materials from the lecturer. “Principles of Electronic Instrumentation” (3rd Ed.) by 



	Designed study plan - Lecture:  

	Week
	Lectures which will be held

	First week:
	Ionizing radiation: sources of ionizing radiation, basic quantities that describe interactions of radiation with matter (cross sections, flux, kerma, dose, exposure)

	Second  week:
	Interaction of neutral particles with matter

	Third  week:
	Interactions of charged particles with matters

	Fourth  week:
	Radioactive decay: activity, decay constants, decay times, equilibrium states
Photon and electron sources: fluorescence, bremsstrahlung, X-ray, linear accelerators, filtration stability

	Fifth  week:
	Calibration protocols: photon beam calibration, electron beam calibration
Integral dosimetry: thermoluminescence dosimetry, flim dosimetry, chemical dosimetry, calorimetry, advantages and disadvantages of various types of dosimetry

	Sixth  week:
	Radiation detectors: proportional counters, Gaiger-Mueller counters, scintillation detectors, semiconductor detectors

	Seventh  week:
	Ionizing radiation: sources of ionizing radiation, basic quantities that describe interactions of radiation with matter (cross sections, flux, kerma, dose, exposure)

	Eighth  week:
	Interaction of neutral particles with matter

	Ninth  week:
	Interactions of charged particles with matters

	Tenth  week:
	Ionization chambers: free ionization chambers, cavity ionization chambers, charge and current measurements, saturation and recombination, ionization, excitation and average energy of ion pair production

	Eleventh  week:
	Dosimetry and calibration of photon and electron beams using ionization chambers: absolute dosimetry, calibration, standards, calibration in air, calibration in phantoms

	Twelfth  week:
	Radiation detectors: proportional counters, Gaiger-Mueller counters, scintillation detectors, semiconductor detectors

	Thirteenth  week:
	Ionizing radiation: sources of ionizing radiation, basic quantities that describe interactions of radiation with matter (cross sections, flux, kerma, dose, exposure)

	Fourteenth  week:
	Interaction of neutral particles with matter

	Fifteenth  week:
	Interactions of charged particles with matters

	Designed study plan - Exercises:  

	Week
	Exercises which will be held

	1.
	Determination of radioactive source activity 

	2.
	Determination of HVL

	3
	Measurements with GM detector

	4.
	Measurements of alfa radiation with SSTND

	5.
	Measurements of gamma radiation with Alpha GUARD detector

	6.
	Determination of radon concentration and dose calculation

	7.
	Determination of thoron concentration and dose calculation

	8.
	Measurements of radioisotopes with scintillator detector

	9.
	Determination of absolute and equivalent doses

	10.
	Measurements with TLD

	11.
	Measurements of radioisotopes in water and soil 

	12.
	Determination of activity with reference materials 




	Academic policies and rules of conduct:

	Regular attendance of students in classes and exercises is mandatory. During the lectures and exercises the use of cell phones are not allowed. Respecting the statute of University and ethical code related to lessons schedule is mandatory.
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