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COURSE OUTLINE
1. GENERAL
	SCHOOL
	OF SCIENCES

	DEPARTMENT
	OF PHYSICS

	LEVEL OF STUDIES
	Level 6

	COURSE CODE 
	APE813-2023
	SEMESTER
	8th 

	COURSE TITLE
	Applications of Radiation, Dosimetry and Radiation Protection

	TEACHING ACTIVITIES 
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs etc. If the ECTS Credits are awarded to the whole course, then please indicate the teaching hours per week and the corresponding ECTS Credits.
	TEACHING HOURS PER WEEK
	ECTS CREDITS

	LECTURES
	3
		6

	
	
	

	
	
	

	Please, add lines if necessary. Teaching methods and organization of the course are described in section 4.
	
	

	COURSE TYPE
Background, General Knowledge, Scientific Area, Skill Development
	Area Background

	PREREQUISITES:

	-

	TEACHING & EXAMINATION LANGUAGE:
	[bookmark: _GoBack]Greek

	COURSE OFFERED TO ERASMUS STUDENTS:
	NO

	COURSE URL:
	https://eclass.emt.duth.gr/courses/PHYSICS229/


2. LEARNING OUTCOMES
	Learning Outcomes

	Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the course.

	The purpose of the course is for students to understand the quantities and units of dosimetry of ionizing radiation; the internal and external irradiation of the human body; to calculate exposures and doses; to understand the principles of radiation protection and the radiobiological effects, dose limits, and relevant legislation. They will study shielding against gamma radiation and neutrons, learn the procedures for handling radioactive sources, and become familiar with nuclear and non-nuclear radiations. Students will also study and understand the wide range of their applications in geology, medicine, archaeology, industry, and agriculture.

	General Skills

	Name the desirable general skills upon successful completion of the module 

	Search, analysis and synthesis of data and information, 
ICT Use

Decision making
Autonomous work
Teamwork
Working in an international environment
Production of new research ideas
	Project design and management
Equity and Inclusion
Respect for the natural environment
Sustainability
Demonstration of social, professional and moral responsibility and sensitivity to gender issues
Critical thinking
Promoting free, creative and inductive reasoning

	· Adaptation to new situations 
· Autonomous work
· Working in an international environment
· Working in an interdisciplinary environment
· Communicate effectively in a medical environment



3. COURSE CONTENT
	· Nuclear radiation sources.
· Radiation and particle protection: Principles of radiation protection and international regulations.
· Dosimetry: Radiation–matter interactions — direct and indirect interactions; RBE, LET and radiation quality factor.
· Transferred and absorbed energy; definitions of dose quantities.
· Dose calculations and dosemeters for nuclear radiations.
· Dose measurement units and dosimetry methods.
· Biological effects of radiation: radiation–biological interactions; structure of biological damage (subcellular → cellular → tissues → organs); immediate and delayed outcomes.
· Modifying factors (physical and biological modifiers).
· Radioactivity (natural and artificial).
· Nuclear radiations (alpha, beta, gamma). Neutrons. Cosmic radiation.
· Nuclear radiation detectors. Radiometric dating. Geological applications.
· Industrial applications (gamma/X-ray/neutron radiography, sterilization).
· Applications for detection of illicit/dangerous materials.
· Medical applications.
· Nuclear-powered ships and submarines. Applications of depleted uranium.
· Nuclear-powered rocket engines. Nuclear weapons.



4. LEARNING & TEACHING METHODS - EVALUATION
	TEACHING METHOD
Face to face, Distance learning, etc.
	Face to Face

	USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY (ICT)
Use of ICT in Teaching, in Laboratory Education, in Communication with students
	Use of ICT in Teaching
Use of ICT in Communication with students


	TEACHING ORGANIZATION
The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise, Bibliographic research & analysis, Tutoring, Internship (Placement), Clinical Exercise, Art Workshop, Interactive learning, Study visits, Study / creation, project, creation, project. Etc.

The supervised and unsupervised workload per activity is indicated here, so that total workload per semester complies to ECTS standards.
		Activity
	Workload/semester

	Lectures
	70

	Bibliographic research & analysis
	15

	Tutoring
	15

	Project
	50

	
	

	
	

	Course total (25 hours / ECTS)
	150




	STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or Concluding, Multiple Choice Test, Short Answer Questions, Essay Development Questions, Problem Solving, Written Assignment, Essay / Report, Oral Exam, Presentation in audience, Laboratory Report,Clinical examination of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the course assessment and how students are informed  
	Student Assessment Languages
Greek

Methods  (Formative or Concluding)
Concluding

Student Assessment Methods                           Percentage
Written Exam with Problem Solving                     40%
Multiple Choice Test, Short Answer Questions   30%
Written Assignment                                                    30%



5. SUGGESTED BIBLIOGRAPHY
	· Δοσιμετρία και βιολογικές επιπτώσεις των ακτινοβολιών, Χαραλάμπους, Σ., ΖΗΤΗ.
· ΑΚΤΙΝΟΠΡΟΣΤΑΣΙΑ, ΓΕΩΡΓΙΟΣ Π. ΚΟΥΤΡΟΥΜΠΗΣ, ISBN: 960-7097-70-Χ, ΛΥΧΝΟΣ ΓΡΑΦΙΚΕΣ ΤΕΧΝΕΣ ΕΚΔΟΤΙΚΕΣ ΕΠΙΧΕΙΡΗΣΕΙΣ ΕΠΕ, 2000. Κωδικός Βιβλίου στον Εύδοξο: 39011.
· Αλληλεπιδράσεις ακτινοβολιών και ύλης δοσιμετρία - θωράκιση, Λεωνίδου Δημήτρης Ι., ΑΡΗΣ ΣΥΜΕΩΝ, 1990. Κωδικός Βιβλίου στον Εύδοξο: 24792
· Δοσιμετρία και βιολογικές επιπτώσεις των ακτινοβολιών, Χαραλάμπους, Σ., ΖΗΤΗ.
· ΑΚΤΙΝΟΠΡΟΣΤΑΣΙΑ, ΓΕΩΡΓΙΟΣ Π. ΚΟΥΤΡΟΥΜΠΗΣ, ISBN: 960-7097-70-Χ, ΛΥΧΝΟΣ ΓΡΑΦΙΚΕΣ ΤΕΧΝΕΣ ΕΚΔΟΤΙΚΕΣ ΕΠΙΧΕΙΡΗΣΕΙΣ ΕΠΕ, 2000. Κωδικός Βιβλίου στον Εύδοξο: 39011.
· Πυρηνική Ενέργεια και Τεχνολογικές Εφαρμογές, Πολυζάκης Απόστολος, ΣΙΑ ΕΕ (Power Heat Cool). Κωδικός Βιβλίου στον Εύδοξο: 102117623








