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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	45

	
	Seminars
	

	
	Practical exercises (school internships)
	60

	Total in-class work
	 

	Out-of-class work
	 Work in library and with information (incl. internet) resources
	90 

	
	 Preparation of reports on the practical exercises.
	30

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	120

	TOTAL ACADEMIC WORK
	255

	ECTS credits in-class work
	3,5

	ECTS credits out-of-class work
	4,0

	TOTAL ECTS CREDITS
	7,5

	№
	Grade components

	% of the grade

	1. 
	 Thematic discussions
	10 

	2. 
	 Laboratory practice
	40

	3. 
	Exam
	50

	4. 
	
	

	Outline of the course:

	       In the section Dosimetry basic dosimetry quantities and units are considered, as well as the physical principles of different methods for radiation measurements. Basic information in radiation biophysics is also provided. In the section “Radiation Protection” basic harmful effects of ionizing radiation are considered. A review of the contemporary knowledge of the radiation risk is made.  On this basis the basic principle of Radiation Protection – “Risk vs. Benefit” is defined. The national radiation protection legislation is considered and also some key rules in case of radiation accident.




	Preliminary requirements:

	 Basic knowledge in Atomic and Nuclear Physics and interactions of ionizing radiation with matter. 




	Key competences acquired:

	 Theoretical knowledge and practical skills on radiation measurements, dose assessment and radiological risk evaluation.



Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Basic quantities and units in radiation dosimetry. Imparted energy, absorbed dose, kerma, equivalent and effective dose. Radiation field quantities.
	3

	2
	Dosimetry of photon radiation. Free-air ionization chamber. Secondary charged particles equilibrium. Cavity chambers. Bragg and Gray theory.
	6

	3
	Detectors used in the photon dosimetry. Personnel dosimetry – film badges and thermo-luminescence detectors.
	2

	4
	Dosimetry of neutrons. Neutron detectors. Activation methods and personel dosimetry.
	3

	5
	Dosimetry of charged particles. Dosimetry of electrons. 
	2

	6
	Dosimetry of internal emitters. Radionuclides intake and body burden. Bio-kinetic models and experimental methods
	3

	7
	The radon problem. Radon and radon progeny measurements.
	3

	8
	Laboratory methods for analyzing radioactivity of samples. Spectrometry and gross-counting methods. Low-level counting systems.
	3

	9
	Radiation protection – tasks and goals. Historical remarks.
	3

	10
	Deterministic and stochastic effects. Epidemiological studies and risk estimates.
	3

	11
	Basic biological mechanisms of radiation damage. DNA damage and repair. Mechanisms underlying the deterministic and stochastic effects. Multi-stage model of the radiation carcinogenesis.
	3

	12
	Principles of radiation protection. ALARA principle. Basic radiation safety standards and national legislations.
	3

	13
	Calculating the radiation field of gamma-ray sources. Kerma-constant. Radiation fields of point and linear sources.
	2

	14
	Basic principles in design of shielding of radiation sources. Shielding of photon rays sources and shielding of neutron sources.
	3

	15
	Nuclear energy and nuclear emergency – lessons needed and lessons learned. 
	3

	
	
	

	
	Laboratory exercises
	

	1
	Introduction: Topics and purposes of the exercises included in the course. Safety instructions.  
	4

	2
	Exposure and exposure rate. Ionization chamber. Secondary detectors for field measurements of the exposure rate.
	4

	3
	Calibration of gross beta-counters for surface contamination. Dependence of the efficiency of the detector on the maximum energy of the beta-spectrum. Multi-anode, end-window GM-counter.
	4

	4
	Measurement of the activity concentration of 226Ra / 222Rn in water. Sources of error. Secular equilibrium between 226Ra and 222Rn. Lucas cell.
	4

	5
	Measurement of 222Rn short-lived progeny in air. Estimation of the PAEC (Potential Alpha Energy Concentration). Aerosol radiometer RV-4. 
	4

	6
	Measurement of low-activity samples. Estimation of the critical level LC and the Minimum Detectable Activity MDA. Low background system for gross beta-counting with passive and active shielding and end-window GM-counter UMF1500.
	4

	7
	Calculation of shielding against photon radiation in the case of monenergistic gamma-source and in the case of source emitting gamma-quants of different energies.
	4

	8
	Neutron dosimetry. Estimation of the neutron fluence and the neutron dose. Proportional counter and neutron dosimeter.
	4

	9
	Isodose curves 1: Measurement of the dose distribution in water phantom delivered by collimated 137Cs-source using TLD (ThermoLuminescent Dosimeters).
	4

	10
	Isodose curves 2: Reconstruction of the dose distribution in the water phantom from “Isodose curves 1”. Building 2-D map of the dose distribution by the isodose curves.
	4

	11
	Detectors for cumulative measurements of 222Rn based on SSNTDs (Solid-State Nuclear Track Detectors) – diffusion chambers and CDs/DVDs.
	4

	12
	Gamma-spectrometry 1: Qualitative analysis of the gamma-spectrum of mix of unknown sources. Identification of the spectrum peaks: Full-energy peaks, Escape peaks, Sum peaks (true and random coincidence). 
	4

	13
	Gamma-spectrometry 2: Quantitative analysis. Calibration of HPGe detector. Estimation of the correction factors for differences in the measurement geometry. Self-attenuation in the source volume.
	4

	14
	Estimation of the dose received by the students and the assistants during the laboratory exercises due to the radiation sources used in the course.
	4

	15
	Discussion on the reports on the practical exercise prepared by the students.
	4


	Topics Covered on the Final Exam

№
	Topic

	1
	Basic quantities and units in radiation dosimetry. Imparted energy, absorbed dose, kerma, equivalent and effective dose. Radiation field quantities.

	2
	Dosimetry of photon radiation. Free-air ionization chamber. Secondary charged particles equilibrium. Cavity chambers. Bragg and Gray theory.

	3
	Detectors used in the photon dosimetry. Personnel dosimetry – film badges and thermo-luminescence detectors.

	4
	Dosimetry of neutrons. Neutron detectors. Activation methods and personel dosimetry.

	5
	Dosimetry of charged particles. Dosimetry of electrons. 

	6
	Dosimetry of internal emitters. Radionuclides intake and body burden. Bio-kinetic models and experimental methods

	7
	The radon problem. Radon and radon progeny measurements.

	8
	Laboratory methods for analyzing radioactivity of samples. Spectrometry and gross-counting methods. Low-level counting systems.

	9
	Radiation protection – tasks and goals. Historical remarks.

	10
	Deterministic and stochastic effects. Epidemiological studies and risk estimates.

	11
	Basic biological mechanisms of radiation damage. DNA damage and repair. Mechanisms underlying the deterministic and stochastic effects. Multi-stage model of the radiation carcinogenesis.

	12
	Principles of radiation protection. ALARA principle. Basic radiation safety standards and national legislations.

	13
	Calculating the radiation field of gamma-ray sources. Kerma-constant. Radiation fields of point and linear sources.

	14
	Basic principles in design of shielding of radiation sources. Shielding of photon rays sources and shielding of neutron sources.

	15
	Nuclear energy and nuclear emergency – lessons needed and lessons learned. 
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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. 






