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Course Book
	1. Course name
	Nuclar Lab.

	2. Lecturer in charge
	Ali Hassan Ahmed

	3. Department/ College
	Physics-General / Science

	4. Contact
	e-mail:ali.ahmed@su.edu.krd
Tel:07504611899

	5. Time (in hours) per week 
	Laboratory:  Tuesday 8:30 – 11:30 am, 


             Tuesday 11:30 am – 2:30 pm,



	6. Office hours
	4

	7. Course code
	

	8. Teacher's academic profile
	My Academic studies starts with the acceptance in the B.Sc. program in 1984 as an undergraduate student in Physics department and extended as I finished the following education degrees
Education:
Physics- College of Science
B.Sc, 1988
Nuclear and Radiation Physics
M.Sc.1992
Nuclear and Radiation Physics
Ph.D. 006
As I awards my first Academic title in 1993  and later on 

Academic titles attained:
Academic title
Date of attainment
Assistant Lecturer

20/5/1993

Lecturer

2/10/2002

Assistant Professor

14/4/2008
I starts my Academic role as a staff member giving lectures in my specialization through theoretical and practical modules to the students in different undergraduate stages, M.Sc. students, and Ph.D. students having different study areas
Main Teaching Areas:

*     Atomic Physics
*     Nuclear Physics (for B.Sc., M.Sc., Ph.D. students)
*     Quantum Mechanics (for B.Sc., M.Sc., Ph.D. students )
*     Elementary Particles

*     Statistical Mechanics

*     Medical Physics

*     General Physics
Beside my teachings I had different activities implying research performance in my interest areas
Research Interests:

*    Natural Background Radiations
*    Nuclear Reactions
*    Health Physics
*    Environmental Pollution
as well as I participate in scientific conferences, work shop, training courses, doing researches and supervising the postgraduate students as: 

1. six ( 3 local + 3 international) scientific conferences, 
2. Eleven different workshop and training courses ( 8 local + 3 international),  
3. Twenty published Research papers ( 14 local + 6 international)

4. Supervising 6 postgraduate students ( 5 M.Sc. + 1 Ph.D.)
In my outside university activities I gave consultation to the administration of health in Erbil concerning the radiation protection and measurements, and since 2007 and till now I worked as a volunteer consultant with the ministry of Environment to establish the national environmental laws and standards and supervise works concerning the radiation contamination and measurement filed.

	9. Keywords
	This course aims at providing an introduction to some basic concepts in nuclear Physics. These include nuclear properties; Energy calibration of the scintillation on spectromete; nuclear models; detector; nuclear reaction ...


	.

	11. Course objective:
To introduce the principle of nuclear instrumentation and electronics that helps the student to understand the theoretical ideas given within the theoretical lectures. Throughout the experiments several fundamental applications of nuclear science becomes familiar to the students, the applications extends from the detection of nuclear radiations, types of nuclear detectors, nuclear electronics, gamma ray spectrometry, toward industrial applications of nuclear science. Within the first week of Lab. study the student will become aware about the safe usage and treatment with the available radioactive sources and know how to use shielding and precautions during doing the experiments inside the lab.     



	12.  Student's obligation
The class attendance on time is the first obligation of the student. The lab. as a whole accommodates seven experiments per a week, since each group consists of at least 14 students, then every two student make one experiment altogether in one week. In this manner the student will complete the experiments cyclically in the course.  For each performed experiment the student should prepare a scientific report given to the staff in the next week. The student will asks to make at least one seminar relevant to the nuclear laboratory experiments in which all the students will participate in the discussions and evaluations.



	13. Forms of teaching
In Nuclear laboratory, the staff members of within the first week will   explain the outlines of the lab. and all experiments as well as the regulation and policies to be followed by the student inside the lab. to perform the experiment safely. The lab. as a whole accommodates seven experiments per a week, since each group consists of at least 14 students, then every two student make one experiment altogether in one week. In this manner the student will complete the experiments cyclically in the course.  For each performed experiment the student should prepare a scientific report given to the staff in the next week. The student will asks to make at least one seminar relevant to the nuclear laboratory experiments in which all the students will participate in the discussions and evaluations.

.

.


	14. Assessment scheme
Grade 

1- 10 ( (reports and quizzes)

2- 10 ( examination

3- Final examination 30 (


	15. Student learning outcome:
Nuclear physics or what well know condensed matter plays a very important role in the Physics field, during the years I teaching nuclear physics, I have notices that students generally find it easier to learn its underlying ideas than to handle the practical aspects of the formalism.  On completion successful students will be able to:

1. Identify the properties of the nuclear radiation and how can deal with it .

2. measure nuclear radiation by different type of detectors.

     The direct application of nuclear physics have a major overlap with the priorities of the nation: improvement in human health, the environment, the efficiency of industrial process, energy production , the exploration of space,  and national security. Beyond these direct application is the general  benefit that rises from pressing forward the frontiers of high technology development.

       Some of the most pervasive application of nuclear radiation in medicine .medical imaging techniques now widely used, such as positron emission tomography(PET) and nuclear magnetic resonance imaging (MRI ), provide information in three dimensions about the structure and biochemical activity of the human interior . Radioactivity isotopes produced by accelerators and reactors are routinely used in medical diagnostic procedures , in treatment, and medical research.  Cancer radiation therapy mainly uses electron accelerators and radioactive sources.  

پڕکردنه‌وه‌ی ئه‌م خانه‌یه‌ زۆر گرنگه‌، مامۆستا ده‌رئه‌نجامه‌کانی فێربوون ده‌نووسێت. بۆ نموونه‌: ڕوونی ئامانجه‌ سه‌ره‌کیه‌کانی کۆرسه‌که‌ (بابه‌ته‌که‌) بۆ خوێندکار‌
گونجاندنی ناوه‌ڕۆکی کۆرسه‌که‌ به‌ پێویستی ده‌ره‌وه‌ و بازاڕی کار
قوتابی چی نوێ فێرده‌بێت له‌ ڕێگه‌ی پێدانی ئه‌م کۆرسه‌وه‌؟


	16. Readings:

1. K. Mahesh and S.M. Mustafa, “Nuclear Radiation, Detectors and Experiments”, Mosul-Iraq (1976).

2. E.B. Podgorsak (Technical editor), Radiation Oncology Physics, IAEA, Austria, (2005).
3. 1. G. F. Knoll, Radiation Detection and Measurement, John

Wiley and Sons, New York (1979).


	17. The Topics:
	Lecturer's name

	Exp.No.1

Pulse shape and electronic operation


	Ali Hassan Ahmed
Ahmed Ismaeel Samad
Farhad Zrar
weeks (1)

	Exp. No. (2)

Verification of inverse square law for gamma-Ray


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
weeks (2)

	Exp.No. (3)

Energy calibration of the scintillation on spectrometer and energy determination of the unknown source 


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar 

weeks (3)

	Exp.No. (4)
Determination of operating voltage for scintillation detector


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar 

weeks (4)

	Exp .No. (5)
Study of gamma- ray spectrum by using scintillation detector and single channel analyzer


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
weeks (5)

	Exp.No.6
Counting statistics 


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
weeks (6)

	Exp.No. (7)
Determination of dead time (resolving time) of G.M counters by two –source method.


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
weeks (7)

	Exp.No. (8)
Deflection of Beta-ray in Magnetic Fields

	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
week  (8)

	Second semester
Exp. (1)

The study of Compton scattering for (- rays.


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar 
weeks (1)

	           Exp. (2) 

Ionization chamber


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar 

weeks (2)

	
Exp. (3)

Activity measurement of gamma –source (relative method)


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
weeks (3)

	           Exp. (4)

Measurement of the efficiency of scintillation counter for (- radiation


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
weeks (4)

	         Exp. (5)

Determination of (-ray energy using linear absorption coefficient


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar 

week  (5)

	           Exp. (6)

Absorption coefficient for (-rays


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar  

weeks (6)

	               Exp. (7)

Foundation of material height in a closed container.


	Ali Hassan Ahmed

Ahmed Ismaeel Samad
Farhad Zrar
week (7)

	18. Practical Topics (If there is any)
	

	In this section The lecturer shall write titles of all practical topics he/she is going to give during the term. This also includes a brief description of the objectives of each topic, date and time of the lecture 
	

	19. Examinations

	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.‌‌ 


Solid Lab 

Course Book – (4th Year Physics– General and Applied Branch)

Lecturer's name

Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Academic Year: 2016/201

Course Book(Lab)

	1-Course Name
	Solid state (lab.)

	2-Lab. Staff
	MSc Prof. Dr. Mustafa Saeed Omar Dr.Tariq

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

	3-Department/ College
	E-mail: Sarwin.hussein@su.edu.krd
Website: https://sites.google.com/a/su.edu.krd/sarwin-yassin-hussein/

	4-Contact
	Practical: 3

	5-Time(In hours) per week
	Tuesday (8:30 – 11:30) am,(11:30-2:30),(2:30-5:30) pm

Wednesday (11:30 am – 2:30) pm

Thursday (8:30 – 11:30) Am

	6-Office Hours
	At least10 h/week

	7- Course Code
	n/a

	8- Teacher's academic profile
	I studied for an undergraduate degree in Physics science at Salahaddin University-Erbil between the years of 2003-2006. After graduation in 16-5- 2007 I got a position in Salahaddin University as a laboratory demonstrator (Solid Lab, general physics lab, atomic lab and Electric lab). I stayed with the job for more than 9 year. In 2012 .I obtained MSc in thin film preparation. The title of my MSc dissertation was about effect of Substrate Temperature and Copper salt Concentration on Structural and Optical Properties of Sprayed Cu2ZnSnS4 thin film.

.

28-5-2013 Assistance Lecturer in University of Salahaddin- College of science physics department - Erbil -Iraq

For academic year 2016-2017 I've taught Semiconductor physics for fourth

year Physics student in Physic department and solid state lab for medical and general fourth year Physics student.

	9- Keywords
	N/A


	10- Course Overview:

The  Solid State lab is one of the important lab for  Physics student to

1- Distinguish type of solid material (metal, semiconductor and insulator).

2- Understanding the behavior of material under electric, magnetic and temperature effects , 3- We will try to give the information about how external energy can interact with mater.

4- The most important subjects student can get information will lead to understand electronic thermal properties of solids such as thermal conductivities and thermoelectric power as well as calculating the energy band structure in solids.

5- By understanding hall effect, X-ray diffraction and electron diffraction student can get information about crystal stricture interplanier distance and lattice constant.

	11- Course Objective:

Solid State lad Physics is one of the important lab which serves students in Physics, Inorganic chemistry, Materials Science, Mechanical Engineering and electronic engineering for understanding the formation and electronic properties of solid materials. In Medical Physics people needs to understand how solid materials can be used to detect radiation signals such as X-ray, Gamma ray and cosmic ray. Understanding Solid State will also help to understand how instruments such as CT scan, MR imaging, digital camera, photo detectors and many other similar instruments are working. The information will also give abilities to people to improve their mind to understand and build new instruments.

.This field in interring all subjects from physics, How to understand this new technology, we need to understand the type of materials ( metal ,semiconductor ,insulator ) by solid state lab physics .We need to understand its formation and properties as well its application.

	12- Student's obligation

Normally, students obliged to attend all the lectures and take notes during the experiment. In addition, in lab participation would be a bonus of the students to widen their knowledge and understand the module thoroughly.

During this year the student must be report about experiment

.

	13- Forms of Teaching

In solid state laboratory, the staff members of within the first week will  explain the outlines of the lab,  and all experiments as well as the regulation and policies to be followed by the student inside the lab. To perform the experiment safely. The lab as a whole accommodates seven experiments per a week, since each group consists of at least 14 students, then every two student make one experiment altogether in one week. In this manner the student will complete the experiments cyclically in the course. For each performed experiment the student should prepare a scientific report given to the staff in the next week. The student will asks to make at

least one seminar relevant to the solid laboratory experiments in which all the students will participate in the


	discussions and evaluations.

	14- Assessment scheme

(All exams have 20 marks+ 30 final exam), (every week each student prepared the report about the experiment 10%) (During this year the student must make one seminar 2.5%), (quizzes 2.5%)
10% + 2.5% + 2.5%+ 5% one semester examination = 20% +30% final exam

	15- Student Learning Outcome:

Solid State Physics make students to understand how condensed matter; behave in their thermal and electrical properties. Help the students after graduation to get work in areas of electronics and devices as well as places regarding X-ray images and CT-can centres since a part of the solid state physics subject, they have to study the X-ray crystallography and the formation of matter.

	16- Course Reading list and References:

1-Principles of Solid State Physics, 1974
R. A. Levy, 2-Introduction to Solid State Physics, 8th Edition 2008 C. Kittel

3-Solid State Physics, 2nd Edition 1988
J S Blakemore

	17- The Topics
	Lecture's Name

	Exp.1 : Electron Diffraction from Single Crystal
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (2)

	Exp.2 : Resistivity in metal
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (3)

	Exp.3 : Hall Effect in Metals
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (4)

	Exp.4: Dielectric Constant of Solids.
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein

Bazhdar Nouredinn SH Mohammed


Week (5)

Exp.5 : Optical Absorption in Semiconductors


Prof. Dr. Mustafa Saeed Omar Tariq

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (6)

Exp.6 : X-Ray Diffraction From Single Crystal

Exp.7 : Thermoelectric power


Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (7)

Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (8)

Exp.8: Energy Gap of Semiconductors Measured by Thermal MPertohfo. Ddr.. Mustafa Saeed Omar
Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Exp.9: Measurement of susceptibility of liquid by Quince's method.


Week (9)

Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (10)

Length: 3 hours

Exp.10: X-ray powder photography.


Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (11)

	Exp.11: Dielectric constant in solids.
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (12)

	Exp.12: Thermoelectric power.
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (13)

	Exp.13: Magneto resistance.
	Prof. Dr. Mustafa Saeed Omar Assist. Prof. Dr. Tariq .A. Abbas

M.S.c. Sarwin yasin Hussein Bazhdar Nouredinn SH Mohammed

Week (14)

	
	

	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.

	review Peer 21.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 لهاليهن هاوهڵێکی ئهکاديميهوه سهير بکرێت و ناوهڕۆکی بابهتهکانی کۆرسهکه پهسهند بکات و جهند ووشهيهک بنووسێت
لهسهر شياوی ناوهڕۆکی کۆرسهکه و واژووی لهسهر بکات.
هاوهڵ ئهو کهسهيه که زانياری ههبێت لهسهر کۆرسهکه و دهبيت پلهی زانستی له مامۆستا کهمتر نهبێت.



