Ministry of Higher Education and Scientific research                          

[image: image1.emf]
Department of Environmental Science
College of Science
University of Salahaddin- Erbil
Subject: Environmental Radiation 
Course Book – 2nd Year- Environmental Sciences 
Lecturer's name: Barzan Nehmat Sabr
Academic Year: 2022- 2023
Course Book
	1. Course name
	Environmental Radiation 

	2. Lecturer in charge
	Assist. Lecturer. Barzan Nehmat Sabr

	3. Department/ College
	Environment / Science

	4. Contact
	e-mail: barzan.sabr@su.edu.krd

	5. Time (in hours) per week 
	Theory:  2 h/week
 practical :  6h/week 

	6. Office hours
	Sunday(8:30- 10:30)

	7. Course code
	-

	8. Teacher's academic profile 
	- I awarded B.Sc. in Physics (College of Science) in 2009 Salahaddin University-Erbil.
- M.Sc. in 2014 (Salahaddin University-Erbil).
- Assist. Lecturer from 2015 till now.

	9. Keywords
	 Atom, Radiation, Radioactivity, Radiation Dose , Dosimeters , Radiation Protection , Radioisotope’s , Gamma Ray , X-Ray , Alpha Particles , Beta Particles , Neutron , Environmental Isotope’s ,  Uranium , Thorium , Americium , Strontium, Exposure, Dose Absorption, Biological Effectiveness (RBE)   , Energy Transfer (LET)   , Effective Dose, Radiation Protection

	10.  Course overview: 
-In these course  we will discuss about the radiations which are the cause of radioactive pollution. These radiations are emitted by radioactive decay of unstable heavy atoms nuclei. Exposure of these radiations can cause damage to living cells and environment.

-Concern for radioactive pollution increased after the discovery of artificial radioactivity, development of nuclear weapons and installation of nuclear reactors for generating electricity. 

-In these course also , we shall discuss the possible threat to human health and environment due to nuclear radiations both from natural and anthropogenic (man-made) sources. 

	11. Course objective:
       The course will cover  Environmental Radiation in general, and give student a better understanding of a number topics in Environmental Radiation , for example it include Atomic Models, Dalton’s Model, Thomson’s Model, Rutherford’s Model, Bohr’s Model, Wave Model, Nucleus, the structure of nucleus, Nuclear constituents, Units of Nuclear Energy, Nuclear Stability, Force, Radiation, types of radiation , Classification of Radiation , X-Ray, radioactivity, alpha decay, beta decay, gamma decay, half-life, the radioactive decay law, biological effects of radiation, radiation exposure, radiation absorbed dose, health risks of radiation, interaction of alpha and beta and gamma radiation with matters, bio and genetic effects of radiation, the radiation effects on cells and DNA , the nuclear energy, the reactors, atomic bombs, the nuclear power and the environment.
After viewing the program and participating in the various follow up activities, students should be able to do the following:
-Define particle radiation (α-particle, β-particle, photons, ℓ-ray, Neutrons.
-Explain the differences between ionizing and non-ionizing radiation. 

-Describe the concepts of radiation and interaction of radiation with matter. 

-Describe the quantity and unit for measuring radiation dose.

-Explain how the radiation affects the biological cell, explain acute effects and delayed effects.

-Describe direct and indirect effects.


	12.  Student's obligation
- The students should have presence in all lectures and Labs.
- Every lecture the first 10 min should be debate about the previous lecture and the interested student (participant in the debate) take marks.

- The students have round trip to the central laboratories or factories (generally in the 2nd semester).

	13. Forms of teaching
-Using data show and power point in addition to the white board

-Given homework after each lecture and quizzing them to provide further challenge.

-Given outline examples for more understanding and connecting with issues.
-Furthermore students will be asked to prepare research papers on selective topics.

	14. Assessment scheme

- Since, it will be teaching only one course, The students are required to do more than two tests or exam, because so each exam has 7.5 marks, then I take the average. Practical physics in the lab 17.5 marks. There will be a final exam on 30 marks.‌

	15. Student learning outcome:
- Learn about the theory, Radiation physics and applications In the Environmental.

- To gain experience acquiring, treating, and interpreting data.

- To gain experience reading and writing scientific documents and presenting orally.

- To gain exposure to a wide range of Environmental Radiation and the fields associated with them.

	16. Course Reading List and References‌:
· James E. Terner, "Atoms, Radiation and Radiation Protection ", 

· E.B. Podgorsak , " Radiation Physics for Medical Physicists“.
· J. Magill, “Radioactivity Radionuclide's Radiation” .

	17. The Topics:
	Lecturer's name

	1) Atomic Models, Dalton’s Model, Thomson’s Model, Rutherford’s Model, Bohr’s Model.
2) Feedback of the previous lecture (10 min); Wave Model, Nucleus, the structure of nucleus, Nuclear constituents.
3) Feedback of the previous lecture (10 min); Units of Nuclear Energy, Nuclear Stability, Force.
4) Feedback of the previous lecture (10 min); Radiation, Type of Radiation, Classification of Radiation , Ionizing Radiation, Non-ionizing Radiation, X-Ray, X-ray generation , X-ray spectrum
5) Feedback of the previous lecture (10 min); X-Ray, X-ray generation , X-ray spectrum

6) Feedback of the previous lecture (10 min); Radioactivity, Decay of a single radioisotope ,Decay constant, Half life, Mean life-time .
7) Feedback of the previous lecture (10 min);  Activity, Variation of Activity Over Time, Units of Activity, Radioactivity Decay Law.
8) Feedback of the previous lecture (10 min); Radioactive Decay Modes, Alpha Decay (Alpha Radiation), Beta Minus Decay (Beta Radiation), Beta Plus Decay(Beta Radiation).

9) Feedback of the previous lecture (10 min); Electron Capture, Gamma-Ray, Internal Conversion, Neutron. Radiation.
10) Feedback of the previous lecture (10 min); Radioactive Series, Applications Radioactivity. 
11)  Feedback of the previous lecture (10 min);  Interaction of Radiation with matter, Interaction of charge particle with matters, Stopping Power, Range of charged particle in the matter, Range of alpha Particles, Range of protons,  Range of light charged particle.
12) Feedback of the previous lecture (10 min);  Interaction of Photon with matter,  General aspects of photon interaction with an absorber,  The Compton Effect , The Photoelectric Effect,  Pair Production, Passage of photon through Matter, Measuring attenuation coefficient.
13) Feedback of the previous lecture (10 min);  Exposure ,Dose Absorption, Kerma, Relative Biological Effectiveness (RBE) , Dose Equivalent.
14) Feedback of the previous lecture (10 min); Absorbed Dose and Exposure, Quality Factor, Linear Energy Transfer(LET) , organ dose ,Effective Dose .

15) Feedback of the previous lecture (10 min); External Radiation Protection, Time , Distance , Inverse square law    

	1st Lecture (1st Week)
2nd Lecture (2nd Week)
3rd Lecture (3rd Week)
4th Lecture (4th Week)
5th Lecture (5th Week)
6th Lecture (6th Week)
7th Lecture (7th Week)
8th Lecture (8th Week)
9th Lecture (9th Week) 

10th Lecture (10th Week)
11th Lecture (11th Week)
12th Lecture (12th Week)
13th Lecture (13th Week)
14th Lecture (14thWeek)

 15th Lecture(15thWeek)


	18. Practical Topics (If there is any)
	

	
	

	19. Examinations:

University of Salahaddin          1st  Examination in Environmental             Time: 1 hour   Date: 
College of  Science                                                                                      Radiation for B.Sc Students            
Department of  Environmental Sciences                                                           2nd Semester                                                                              
____________________________________________________________________                                                                                           Q.1 Explain the following with the example?.                                                

1-Thomson model.  2- β+ decay .  3-Isotpes .    
Q.2 Illustrate schematically the following terms ?.                                        

1-Rutherford Model    2-Photoelectric effect.   3- β- decay .  
Q.3 Determine the wavelength of the ( first line ) of the (Balmer series) of the hydrogen atom ?. If you know that R=Rydberges constant=1.097x107 m-1                                                                                            
Q.4 What is the decay constant ( λ ) of  [ 13153I ] which has a half-life   (t ½ =8 days).?.      
                                                       

	20. Extra notes:

Here the lecturer shall write any note or comment that is not covered in this template and he/she wishes to enrich the course book with his/her valuable remarks.

	21. Peer review                                                                                  پێداچوونه‌وه‌ی هاوه‌ڵ                                                              

This course book has to be reviewed and signed by a peer. The peer approves the contents of your course book by writing few sentences in this section.

(A peer is person who has enough knowledge about the subject you are teaching, he/she has to be a professor, assistant professor, a lecturer or an expert in the field of your subject).

ئه‌م کۆرسبووکه‌ ده‌بێت له‌لایه‌ن هاوه‌ڵێکی ئه‌کادیمیه‌وه‌ سه‌یر بکرێت و ناوه‌ڕۆکی بابه‌ته‌کانی کۆرسه‌که‌ په‌سه‌ند بکات و جه‌ند ووشه‌یه‌ک بنووسێت له‌سه‌ر شیاوی ناوه‌ڕۆکی کۆرسه‌که و واژووی له‌سه‌ر بکات.

هاوه‌ڵ ئه‌و که‌سه‌یه‌ که‌ زانیاری هه‌بێت له‌سه‌ر کۆرسه‌که‌ و ده‌بیت پله‌ی زانستی له‌ مامۆستا که‌متر نه‌بێت.‌‌


Directorate of Quality Assurance and Accreditation            به‌ڕێوه‌به‌رایه‌تی دڵنیایی جۆری و متمانه‌به‌خشین


