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1. Program Vision

In the Physics Department, we aspire to achieve excellence at the local and
international levels by providing high-quality education, raising the level of
scientific research, and providing an advanced scientific environment that keeps
pace with international standards to enhance students' understanding of physical

principles and concepts.

2. Program Mission

The Physics Department works to build and establish students scientifically by
providing qualified professors and appropriate infrastructure to advance the
educational process, which positively reflects on society by providing it with highly

qualified graduates to work in the state's educational institutions.

3. Program Objectives

+ Refining the student's scientific and practical character, enabling him to serve
and develop society.

« Empowering the student scientifically and practically and deepening his
knowledge in various branches of physics.

+ Raising the academic and skill level of students, enabling them to face and
overcome future challenges.

+ Training students and enabling them to conduct practical experiments in primary
and advanced laboratories and write theoretical and experimental scientific
research.

« Encouraging students to uphold the ethics of the teaching profession.

» Preparing distinguished graduates qualified to work in the educational and
academic fields.

« Supporting graduate programs and providing the appropriate requirements to

enable students to obtain master's and doctoral degrees.




4. Program Accreditation

In the application stage for program accreditation according to the national

standards for accreditation of programs of the educational group’s colleges.

5. Other external influences

Field visits to other universities to conduct tests on samples — scientific

consultations .

6. Program Description

Year(Level Course Code Course Name Credit Hours

First Semester theoretical practical

2025-2026 PHY501 E:Ie:z:;magnetic

PHYS02 Mathematical Physics

PHYS503 Lasers

Computational
PHY504 Physics

PHY505 English Language

Advanced Solid State
PHYS06 Physics

Advanced Nuclear
PHY507 Physics

Second Semester PHY508 Statistical

2025-2026 Physics
Advanced
PHY509 Quantum
Mechanics
PHY510 Elective I

Scientific
PHY511 Research
Methodology
PHY512 Spectroscopy
Teaching
Methods
Seminar

PHYS513




7. Expected learning outcomes of the program

Knowledge

. The student will understand the basics of physics.

. The student will classify physics into old and new.
3. The student will distinguish between theoretical and
applied aspects.
4. The student will analyze physical theories practically.
5. The student will evaluate the operation of devices and

their applications.

Skills

1. Preparing teaching staff in physics
2. Preparing researchers in physics
3. Higher-order thinking skills

4. Critical thinking in learning

Ethics

1. Graduate students’ commitment to maintaining
professional ethics.

2. Graduate students' performance of assigned tasks with
integrity, in keeping with the community and environment
around them.

3. Graduate students' ability to work as a team.

4., Graduates' ability to love knowledge, science, and

progress.

8. Teaching and Learning Strategies

1- Theoretical lectures
2- Practical experiments

3- Conducting scientific discussions

4- Conducting exams (daily, midterm, and final)

5- Conducting scientific research in the field of specialization

9. Evaluation methods




1. Daily Exams

2. Reports and Seminars

3. Homework

4. Midterm and Final Exams

10. Faculty

Faculty Members

Academic Rank

Specialization

Special

Requirements/Skills

(if applicable)

Number of the teaching
staff

General

Special

Lecturer

Prof. Dr. Malik Hussein
Kheder

Physics

Nuclear
Physics

Prof. Hanaa Nafie Aziz

Physics

Nuclear
Physics

Prof. Mona Yohanna
Saliwa

Physics

Medical
Physics

Asst. Prof. Dr. Zulfigar
Ali Zakkar

Physics

Lasers

Asst. Prof. Ban
Abdulmasih Badr

Physics

Lasers

Asst. Prof. Raja Abdullah
Bashir

Physics

Solar Energy

Asst. Prof. Dr. Siham
Jassim Abdullah

Physics

Solid State

Lect. Dr. Sara Ghanem
Mahmoud

Mathematics

Intelligent
Technologies

Asst. Prof. Dr. Ali
Hussein Hazem

English

Language
Linguistics

Asst. Prof. Dr. Rabie
Hazem Salman

Physical
Education
and Sports
Sciences

Teaching
Methods

Asst. Prof. Dr. Riyad
Abdullah Mubarak

Computer
Science

Digital Image
Processing




Professional Development

Mentoring new faculty members

The head of the department urges new lecturers to develop their academic abilities, adhere to

lecture times, and develop their skills in dealing with students.

Professional development of faculty members

The head of the department urges the instructors to adhere to lecture times, record student

absences, pay attention to taking exams periodically, follow scientific methods in dealing with

students, and practice classroom and extracurricular activities.

11. Acceptance Criterion

1. Admission requirements for students must be approved in accordance with the regulations of
the Ministry of Higher Education and Scientific Research regarding cumulative grade point
average (GPA) and competitive exam scores.

2. Successfully pass any special exam or personal interview deemed necessary by the college
or university council.

3. Be medically fit for the major applied for.

4. Graduates of the physics departments in the faculties of science and physics in the College
of Education and physics in the College of Education for Pure Sciences are eligible to apply for

a master's degree in physics education.

12. The most important sources of information about the program

1. Central and virtual libraries and reliable academic websites
2. External academic resources
3. The websites of the college, the university, and other universities

4. Books and resources specific to the Physics Department

13. Program Development Plan

e Holding courses and seminars for faculty members to properly implement the
academic program.

e Applying theoretical and practical physics concepts.
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Course description form

1. Course name

Advanced Quantum Mechanics

2. Course code :

PHYS50%
3. Semester/Year :
2025-2026
4. Date this description was prepared::
2025/10/12

5. Available attendance formats :

In-person learning

6. Number of study hours (total) / Number of units (total)

45hours / 3 units

7. Name of course leader (if more than one name is provided)

Name: Prof. Dr. Malik Hussein Kheder : email: dr.malik73@uohamdaniva.edu.iq

8. Course objectives

Course 1. Enhancing the skill objectives of quantum mechanics

objectives for master's students in the Physics Department.

2. Data Analysis: The ability to analyze data, understand
its foundations, and apply it.

3. Enhancing the theoretical aspect: The ability to

enhance students' theoretical aspect.

9. Teaching and learning strategies

Strategy 1. Understanding Quantitative Theories: The ability
to understand the basic concepts in the theories.

2. Analyzing and Inferring: The ability to analyze
quantitative behavior and understand its effects

on matter and the environment.

-




interpret and analyze

3. Interpreting Quantitative Models: The ability to

10. Course structure
Desired .
¢ : : Teaching Assessment
week Watches | learning Unit/or topic name
method method
outcomes
First Theoretical Physi ncepts of § Lecture, discussion
3 knowledge and y cal Cone P and dialogue
g
applied analysis Quantum
Mechanics:
wave function , Direct
probability density .
Schriodinger's g
equation ( time
independent and
time dependent )
Second Theoretical 9) s . eigen Lecture, discussion
3 knowledge and persio % 8 and dialogue
applied analysis value equation
Expectation value
Ket and bra vectors
Third Theoretical Lecture, discussion
ntum )
3 knowledge and Moment 2 and dialogue
applied analysis | Fepresentation
Hilbert space
Fourth 3 Theoretical Angular Lecture, discussion
knowledge and : and dialogue
applied analysis Momentum:
Orbital angular
momentum operator
Spin angular
momentum
Fifth 3 Theoretical Orbital angular Lecture, discussion
~ | knowledge and E and dialogue
applied analysis | Momentum in
spherical polar
coordinate
i Theoretical ; : Lecture, discussi
Sixth 3 eoretical Matrix r epresentatlon ecture. discussion

knowledge and
applied analysis

of orbital angular

momentum

and dialogue




Matrix representation

of spin angular

momentum
Seventh Theoretical Approximation Lecture, discussion
3 knowledge and PP and dialogue
applied analysis methods for
stationary states
Eighth 3 Theoretical Perturbation Lecture, discussion
knowledge and i and dialogue
applied analysis Methods ( time
independent and
time dependent )
knowledge and and dialogue
applied analysis W.K.B
approximation
Tenth Theoretical Scattering theory: Lecture, discussion i
3 knowledge and : g ry and dialogue In addition
applicdanalysis | Differential cross i
section a
monthly
exam
Eleventh 3 Theoretical Total cross section Lecture, discussion
knowledge and i and dialogue
Scatt .
applied analysis cattering
amplitude
Twelfth 3 Theoretical Asymptotic limit of | Lecture, discussion
knowledge and : and dialogue
applied analysis | the wave function
Born approximation
( first Born
approximation )
Thirteenth Theoretical Application of Born [ Lecture, discussion
3 knowledge and PP G g .0 and dialogue
applied analysis approxnmatlon
Fourteenth Theoretical Raising a Lecture, discussion
3 knowledge and g nd and dialogue
applied analysis Lowerlng Operators
Fifteenth 3 Theoretical Algebraic methods Lecture, discussion
knowledge and and dialogue
applied analysis | t0 treat the problem
of harmonic
oscillator
Sixteenth 3 Theoretical Applications Lecture, discussion
knowledge and and dialogue
applied analysis
11. Course Evaluation

The grade is distributed out of 100 based on the tasks assigned to the student, such as daily
preparation, daily, oral, monthly and written exams, etc.

3 daiuall




12

Learning and teaching resources

Required textbooks (methodology if available)

Nouredine Zettili
Quantum Mechanics
Second Edition
Jacksonville State University,
Jacksonville, USA
John Wiley & Sons, Ltd 2009

Primary References (Sources)

Recommended mainstream books and

references (scientific journals, reports)

Follow up on electronic references and the

Internet, including reliable scientific

websites and library websites in some

international universities.

Electronic references, websites

Websites about quantum mechanics




Course description form

1. Course name

Advanced nuclear physics

2. Course code :

PHY507
3. Semester/Year :
2025-2026
4. Date this description was prepared:
2025/10/12

5. Available attendance formats :

In-person learning

6. Number of study hours (total) / Number of units (total)

45hours / 3 units

7. Name of course leader (if more than one name is provided)

Name: Prof. Dr. Malik Hussein Kheder : email: dr.malik73@uohamdaniya.edu.ig

8. Course objectives

[

Course 1. Enhancing the skill objectives of the nuclear subject

objectives for master's students in the Physics Department.

2. Nuclear Data Analysis: The ability to analyze nuclear
data, understand its foundations, and apply it to
various nuclear reactions.

3. Understanding Nuclear Design and Operation: How to
design and analyze various nuclear systems and
understand how to operate and maintain them.

4. Nuclear Safety Assessment: The ability to assess the

nuclear safety of nuclear systems and processes and

implement necessary safety measures.

9. Teaching and learning strategies




Strategy 1. Understanding Nuclear Theories: The ability to
understand basic concepts in nuclear theories,
such as nuclear reactions, radioactive decay, and
nuclear fusion reactions.

2. Radioactive Decay Analysis: The ability to
analyze the behavior of radioactive decay using
appropriate nuclear models and understand its
effects on matter and the environment.

3. Interpretation of Nuclear Reactions: The ability to
interpret and analyze various nuclear reactions,
including fission and fusion reactions, and their
applications.

4. Applications of Nuclear Technologies: The ability to
understand and analyze applications of nuclear
technologies such as nuclear energy, irradiation,
medical imaging, and chemical analysis.

10. Course structure
Desired :
Teaching Assessment
week Watches | learning Unit/or topic name
method method
outcomes
First Theoretical 2 Lecture,
3 knowledge and The Rropertl'es of 5 discussion and
applied analysis | atomic nuclei and its § ia1000e
macroscopic Direct
description (size, :
shape, mass, questions
stability, binding
energy)
Second 3 Theoretical NUCLEAR Lecture,
knowledge and discussion and
applied analysis MOMENTS and dialogue
NUCLEAR
FORCES

- 2 dadall -




Third 3 Theoretical Nuclear Models L.ecture‘,
knowledge and ST discussion and
applied analysis | Liquid Drop Model dialogue
Semiempirical Mass
Formula
Mass of Most Stable
Isobar
Fourth 3 Theoretical Shell Model L_e:cture',
~» | knowledge and discussion and
applied analysis The Square Well dialogue
Potential
The Harmonic
Oscillator Potential
Fifth Theoretical : : i Lecture
in-Orbit Couplin >
3 knowledge and Sp .Ol: i discussion and
applied analysis Predictions of the dialogue
Shell Model
Achievements of the
Shell Model
Failures of Shell
Model
Sixth 3 Theoretical Fermi Gas Model L_ecture.,
knowledge and ; discussion and
applied analysis Collective Model dialogue
Numerical Problems
Seventh Theoretical Lecture,
alpha de beta -
3 knowledge and P d cay, discussion and
applied analysis decay, dialogue
electromagnetic
transitions
e g | el Interaction between | Lecture
knowledge and T vy discussion and
applied analysis onising radiation dialogue
and matter
Ninth Theoretical Biolo ical effects Of Lecture,
3 knowledge and e .g s discussion and
applied analysis | ionising radiation dialogue
Tenth Theoretical Radiation detectors | Lecture, x
3 knowledge and 2 discussion and In addition to
applied analysis in research and dialogue wonthl
society it Lt
exam
3 knowledge and £ prop 3 discussion and
applied analysis the interaction dialogue

between nucleons
(nucleon-nucleon

scattering and the
deuteron)

3 daiuall




knowledge and A discussion and

applied analysis (cross-sections, dialogue
resonance, reaction
mechanisms)

Thirteenth 3 Theoretical Neutrons, neutron L_ecture_, s
knowledge and 2 discussion and
applied analysis scattering, neutron dialogue

detectors and

applications
knowledge and T discussion and
applied analysis electrlclty dialogue

production,

environment and

society
knowledge and discussion and
applied analysis dialogue

Sixteenth 3 Theoretical Introduction to L.ccture.,

knowledge and 2 discussion and
applied analysis nuclear astrophysics dialogue

(stellar burning and

the production of

the

elements)
i Course Evaluation

The grade is distributed out of 100 based on the tasks assigned to the student, such as daily
preparation, daily, oral, monthly and written exams, etc.

.08 Learning and teaching resources
Required textbooks (methodology if available) Nuclear Physics / Written by Munib
Adel Khalil
Primary References (Sources) 1. Introductionto Nuclear and
Particle Physics, V.K.

MITTAL, R.C. VERMA,
S.C. GUPTA, Third  Edition,
Delhi-110092, 2013.

2. Introductory Nuclear Physics,
SAMUEL S.M. WONG, SECOND
EDITION, Wiley-VCH Verlag
GmbH & Co. KGaA. 2004.

3. INTRODUCTORY NUCLEAR

PHYSICS, Kenneth S. Krane, JOHN
WILEY & SONS 1988

4 Aaduall




Recommended mainstream books and

references (scientific journals, reports)

Follow up on electronic references and the
Internet, including reliable scientific
websites and library websites in some

international universities.

Electronic references, websites

Websites about nuclear physics




Course Description Form

1. Course Name:

Advanced Electromagnetic Theory

2. Course Code:

PHYS01

3. Semester / Year

Master's /2025 - 2026

4. Description Preparation Date:

12/10/2025

5. Available Attendance Forms:

Face-to-Face theoretical lectures

6. Number of Credit Hours (Total) / Number of Units (Total)

45 HOURS/ 3 UNITS

7. Course administrator's name (mention all, if more than one name)

Name: prof. Muna Y. Slewa
Email: muna-sh.y@uohamdaniya.edu.iq

8. Course Objectives

Course Objectives| Upon successful completion of this course, the student will be able to:

Formulate and solve complex electrostatic and magnetostatic problems
using partial differential equations.

Understand and derive the electromagnetic wave equations from
Maxwell's laws.

Apply advanced methods (such as separation of variables and Green's
functions) to solve boundary value problems.

Analyze electromagnetic wave propagation in materials, including
reflection, refraction, and attenuation.

Formulate the laws of electromagnetism within the framework of special
relativity and prove their covariance in all inertial frames.

Apply theoretical concepts to practical problems in engineering and
applied physics.

9. Teaching and Learning Strategies

Strategy Weekly lectures include providing students with basics and topics
related to pre-skills learning outcomes to solve practical problems
through presentation or lecture.

- Solving a set of practical and applied examples by the instructor

and the student.




problems.

enhance his self-confidence.

Student participation in the discussion and solving some practical

- Asking the student to visit the library and the Internet to gain
additional knowledge of academic materials.
- Presenting a seminar to the student in front of his fellow students to

10. Course Structure

Week Hour{ Required Learning Unitor | Learning Evaluatioq
Qutcomes subject | method method
name
Maxwell's equations in integral Lecture Daily
and differential forms. through the exam with
Boundary conditions for electric blackboard end of
: ” CHI1: .
and magnetic fields at media . and display each
. Review of -
interfaces. .| screens with semester
: Maxwell's | . :
1-3 |9 Divergence and Curl theorems Eauations | interactive exam
and their applications. q .| student
; Mathemati e
Scalar and Vector Potentials. . | participation
Formulatig

Continuity equations and charge
conservation.

Poisson's and Laplace's
Equations.

Method of Separation of
Variables in Cartesian,
Cylindrical, and Spherical
coordinates.

Green's Functions and their
application to boundary value
problems.

Method of Images for point and
surface charges.

Electric Multipole Expansion:
Multipole expansion and its
applications.

CH 2:
Advanced
Electrostat

Lecture
through the
blackboard
and display
screens with
interactive
student
participation

Daily
exam with
end of
each
semester
exam

9 Magnetic field of a current- Lecture Daily
carrying conductor (Biot-Savart through the exam with
Law). CH 3: blackboard end of
79 Poisson's and Laplace's Equations | Advanced | and display each
for the magnetic vector potential. | Magnetosti screens with | semester
Magnetic Multipoles and s interactive exam
comparison with electric student
multipoles. participation
9 Derivation of the wave equation | CH 4: Lecture Daily
from Maxwell's equations. Electromag through the exam with
10-12 Plane waves in vacuum and tic Waves | blackboard end of
matter: Polarization, wave energy, and display

and the Poynting vector.

screens with




and dielectric media.
Reflection and Refraction:
Fresnel's equations at planar
interfaces.

TE, TM, and TEM waves.

Wave propagation in conducting

Waveguides and Optical Fibers:

interactive
student
participation

semester
exam

Lorentz transformations.

time and energy-momentum.
Covariant formulation of
electromagnetism: Four-vector
potential and current.
Transformation of electric and

reference frames.

Proof of the invariance of
Maxwell's equations under
Lorentz transformations.

Brief review of Special Relativity:

Four-vector formulation of space-

magnetic fields between different

CH §:
Electro
magnetism
and Specia
Relativity

Lecture
through the
blackboard
and display
screens with
interactive
student
participation

Daily
exam with
end of
each
semester
exam

11. Course Evaluation

The grade is distributed out of 100 according to the tasks assigned to the student, such as:
daily preparation, daily, oral, monthly, and written exams, student attendance

12. Learning and Teaching Resources

Primary Textbook:

David J.
Electrodynamics", 4th Edition.

Griftiths,

"Introduction  to

Additional References:

John D. Jackson, "Classical
Electrodynamics", 3rd Edition.

Andrew Zangwill, "Modern
Electrodynamics".

Matthew N. O. Sadiku,
Electromagnetics".

"Elements of




Course Description Template

1. Course Name: Teaching Methods / Graduate Studies / Master's Degree

2. Course code: PHYS513

3. Semester/Year: 2025/2026

4. Date of preparation of this description
September 11, 2025

5. Available attendance formats

In-person education

6. Total number of credit hours/total number of units

30 hours / 2 units

7. Name of the course coordinator (if more than one name is mentioned)
Name: Asst. Prof. Dr. Rabih Hazim Salman

E-mail: Rabeslman03@uohamdaniya.edu.iq

8. Objectives of the course
» Introduction to the concept of university teaching methods.

« Introduction to the fundamentals of successful university teaching.
* Teaching students the skills of formulating behavioral objectives.

» Explaining the concepts of traditional teaching and e-learning.

* The nature of blended learning and its uses in university education.
« Study teaching behavior. Course objectives

* Learn about classifications and tools for analyzing teacher and
student behavior.

» Explain the concept of skill and how to acquire and measure it.
* Learn about the most important university teaching skills.
* Explain the concept of assessment, its importance, and its types.

* Understanding the concept of planning in teaching, its importance,
and its types




« Teaching students the skills of writing annual, quarterly, and daily

teaching plans.

9. Teaching and learning strategies

Lecture, discussion and dialogue, enhanced lecture, questioning,

cooperative learning, brainstorming.

10. Course Structure

Week

Hours

Required
learning

outcomes

Unit or
topic
name

Assessment
method

- introduction

- Concept of
teaching
method

Introduction
to Teaching

Lecture

Oral debate

- Foundations
of Good
University
Teaching

Components
of teaching
and
characteristics
ofa
successful
teacher

Lecture and
discussion

Oral debate

- E-learning

E-learning
and its
comparison
with face-to-
face teaching

Lecture and
discussion

Oral debate

How to
integrate
traditional
education with
e-learning

Integrated
education

Lecture and
discussion

Classroom
questions and
oral discussions

Classroom
behavior
analysis and the
relationship
between teacher
behavior and
student
behavior

Teaching
behavior

[Lecture and
discussion

Classroom
questions and
oral discussions

- Classroom
behavior
analysis tools
for all areas

Teaching

Behavior

Analysis
Tools

Lecture and
discussion

Classroom
questions and
oral discussions

Seventh

30-point exam




The concept of |
skill and how to
acquire it

Teaching
skills

Lecture and
questioning

Constructive
oral discussions

Microteaching
and its use in
skills training

Microteaching

Lecture and
questioning

Constructive
oral discussions

Classroom
questions: their
goals, purposes,

and how to
acquire the skill

The skill of
questioning

Lecture and
questioning

Constructive
oral discussions

! Eleventh

How to grab
students'
attention by
diversifying
stimuli

The skill of
questioning

Discussion
and
questioning

Classroom
questions and
oral discussions

The importance
of teaching aids
and their role in
explaining
scientific
material

The skill of
diversifying
stimuli

Lecture and
questioning

Constructive
oral discussions

Thirteenth

Overview of the
remaining core
skills

Skilled in
using
educational
technology

Discussion
and
questioning

Classroom
questions and
oral discussions

Fourteenth

The concept of
planning, its
types, and how
to write plans

Teaching
skills

Lecture and
discussion

Classroom
questions and
oral discussions

Fifteenth

The concept of
assessment, its
importance, and

types of tests

Study plan in
university
education

Lecture and
discussion

Daily test

Sixteenth

Final exam: 70% of the course grade




11. Course evaluation

Grades are distributed as follows: 30 points for daily assignments, including daily preparation,
daily exams, oral exams, monthly exams, written exams, reports, and 70 points for the final exam.

12. Learning and teaching resources
- General teaching methods: Authored by (Tawfig Ahmad
Mar'i and Muhammad Mahmoud Al-Hila)

- Science Teaching Methods: Concepts and Practical
Applications: Authors (Abdullah bin Khamis Ambo Saidi,

Sulaiman bin Muhammad al-Balushi) Main references (souroes)

- Teaching skills

- Teaching behavior Mohammed Amin Al-Mufti
(Scientific journals, reports, etc.) Recommended books and
supporting references
Directing students to websites related to Arabic and foreign | Electronic references, websites

language topics




Course Description Form

. Course Name:

Statistical Physics

. Course Code:

PHY508

. Semester / Year:

Semester

. Description Preparation Date:

12/10/2025

. Available Attendance Forms:

Attendance

. Number of Credit Hours (Total) / Number of Units (Total)

30 HOURS/ UNITS

. Course administrator's name (mention all, if more than one name)

Name: Assistant Proof. Dr. Thoalfiqar Ali Zaker
Email: thoalfigar.physics@uohamdaniya.edu.iq

8. Course Objectives

Course Objectives . o
Introducing students to the principles of

Statistical physics, the physical laws used, the
practical application of statistical physics , thei

working mechanism.

9. Teaching and Learning Strategies

Strategy 1. Providing students with physical information and concepts
Preparing trained and qualified cadres to work in
institutions.

2. Identify the scientific applications of each scientific
knowledge.

3. Identify the scientific applications of each scientific
knowledge.




10. Course Structure

Week

Hours

Learning
Outcomes

Unit or subject
name

Learning
method

Evaluatio
method

theoretical and
applied knowledge

Classical statistics
of independent
particles

Lecture, discussion,
dialogue,

Quiz

theoretical and
applied knowledge

Maxwell-
Boltzmann statistics

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Development of
quantum mechanics

Lecture, discussion,
dialogue

Homework

theoretical and
applied knowledge

Prequantum theories
of blackbody
radiation

Lecture, discussion,
dialogue,

Quiz

theoretical and
applied knowledge

applications :
free particle in a
box

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

quantum-mechanical
partition function

Lecture, discussion,
dialogue

Homework

theoretical and
applied knowledge

Quantum statistics:
Fermi-dirac and
Bose-Einstien
distributions and
their classical limit

Lecture, discussion,
dialogue,

Homework

theoretical and
applied knowledge

Boltzmann as the
classical limit for
fermions and bosons

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Einstien
condensation, photon
and phonon gas

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Thermostatic
properties of ideal
gases

Lecture, discussion,
dialogue,

Quiz

theoretical and
applied knowledge

partition function
for ideal monatomic
gases

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Sackur-Tetrode
equation

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

statistical-mechanical
ensembles

Lecture, discussion,
dialogue,

Homework

theoretical and
applied knowledge

analytical description

Lecture, discussion,
dialogue

theoretical and
applied knowledge

fluctuations of
thermodynamics
properties

Lecture, discussion,
dialogue




11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as dail
preparation, daily oral, quizzes

No. | Evaluation method Marks | % Grads
2 Quizzes 10 %10
3 Term Exam 20 %20
5 Final Exam (Theory) 70 %70
sum %100

12. Learning and Teaching Resources

Required textbooks (curricular books, if any) | Introduction to Statistical Physics

Main references (sources) Applications of Statistical Physics

Recommended books and references | Follow up on electronic references and
the Internet, including reliable scientific

scientific journals, reports... . ; : :
(SCIONEG § P ) websites and library websites in some
international universities.

Electronic References, Websites Wikipedia




Course Description Form

1. Course Name:

Spectroscopy

2. Course Code:

PHY512

3. Semester / Year:

2025-2026

4. Description Preparation Date:

12/10/2025

. Available Attendance Forms:

Face-to-face learning

. Number of Credit Hours (Total) / Number of Units (Total)

30 Hours (Theory) / 3 Credit Units

. Course administrator's name (mention all, if more than one name)

Name: Hanaa Nafee Azeez
Email: hanaa69@uohamdaniya.edu.iq

8. Course Objectives

Course Objectives | The Quantum and Molecular Spectroscopy course introduces students to the
theoretical and practical principles governing the interaction o
electromagnetic radiation with matter at the atomic and molecular levels.
Topics include the quantum foundations of energy transitions, rotational,
vibrational, and electronic spectra, and the selection rules that determine
spectral line intensities. Emphasis is placed on interpreting spectra to obtain
molecular structure information, bond energies, and spectroscopic constants
using modern quantum mechanical models.

9. Teaching and Learning Strategies

Strategy
Explain theoretical concepts through interactive lectures.

Integrate theory with practical applications in chemistry and physics.
Use visual aids and computer simulations to demonstrate spectral
behavior.

Conduct spectral analysis exercises and mini projects for application.
Encourage students to use spectroscopy software such as PGOPHER

and Gaussian.

10. Course Structure




Required Learning
QOutcomes

Unit or subject
name

Learning
method

Evaluatio
method

Basics of spectroscopy

Introduction
History of
spectroscopy

Lecture and use
data show
,discussion and
dialogue

Direct
question

Creating electromagnetic

(EM )Waves

Lecture and use
data show
,discussion and
dialogue

Direct
question

The electromagnetic
spectrum

Type of
electromagnetic
spectrum

Lecture and use
data show
,discussion and
dialogue

Direct
question

Particle properties of
electromagnetic energy

Particle
properties of
electromagnetic
energy

Lecture and use
data show
.discussion and
dialogue

Direct
question

Energy levels

Energy levels

Lecture and use
data show
,discussion and
dialogue

Direct
question

Spectra of light sources

Spectra of light
sources

Lecture and use
data show
.discussion and
dialogue

Direct
question

Regions of the optical
spectrum

Regions of the
optical spectrum

Lecture and use
data show
,discussion and
dialogue

Direct
question

Emission and absorption
spectra

Emission spectra
and absorption
spectra

Lecture and use
data show
,discussion and
dialogue

Direct
question

Fluorescence and
phosphorescence

Fluorescence
and
phosphorescence

Lecture and use
data show
,discussion and
dialogue

Direct
question

quise

quise

Lecture and use
data show
,discussion and
dialogue

quise

2
Theory|

Spectroscopic instruments

Spectroscopic
instruments

Lecture and use
data show
,discussion and
dialogue

Direct
question

2Theor

Application of
spectroscopy

Application of
spectroscopy

Lecture and use
data show
.discussion and
dialogue

Direct
question

Unite of radiation

Unite of
radiation

Lecture and use
data show
,discussion and
dialogue

Direct
question




2Theon Absorbed dose

Direct
question

Lecture and use
data show
,discussion and
dialogue

Absorbed dose

Gamma decay

Direct
question

Lecture and use
data show
,discussion and

Gamma decay dialogue

11. Course Evaluation

Distributing the score out of 100 according to the daily ,midterm and final exams.

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Basics of Spectrocopy

Main references (sources)

Spectra of Atoms and Molecules
Peter F. Bernath

books

(scientific journals, reports...)

Recommended and references

Zainul Huda. Metallurgy for Physicists
and Engineers-Fundamentals,
Applications, and Calculations. CRC
Press, 2020.

Electronic References, Websites

Wikipedia




Course Description Form

1. Course Name:
Scientific Research Methodology

2. Course Code:
PHYS511

3. Semester / Year:
2025-2026

4. Description Preparation Date:
8/10/2025
5. Available Attendance Forms:
Face-to-face learning
6. Number of Credit Hours (Total) / Number of Units (Total)
30 Hours (Theory) / 2 Credit Units

7. Course administrator's name (mention all, if more than one name)
Name: Asst. Prof. Ban Abd Al-Maseeh Bader
Email: banbader1971@uohamdaniya.edu.iq

8. Course Objectives

Course Objectives T he "Scientific Research Methodology"
course aims to:

1. Introduce students to the principles
and fundamentals of scientific
research, and the stages of preparing
academic research in the field of
physics.

. Develop students’ critical and
analytical thinking skills through
reading and analyzing scientific
literature.

. Equip students to design and
implement a scientific research
project, including identifying the
research problem, formulating
hypotheses, and selecting the
appropriate methodology.

. Train students in the use of modern
scientific research tools and
techniques, including scientific
databases, data analysis software,
and reference management
programs.




5. Enhance scientific and academic
writing skills to prepare reports and
research papers in accordance with
international standards.

6. Instill the principles of integrity and
scientific honesty, and promote
adherence to research ethics at all
stages of the research process.

7. Prepare students to meet the
requirements for writing a thesis or
publishing in peer-reviewed journals
in the field of physics.

I

9. Teaching and Learning Strategies

Strategy T he teaching of the "Scientific Research Methodology" course relies on a
diverse range of interactive teaching and learning strategies aimed at

developing critical thinking and research skills among graduate students.
These include:

1. Interactive Lectures:
* Presenting fundamental theoretical concepts in research methodology.
* Encouraging open discussion and exchange of ideas on scientific
research issues.
2. Guided Reading and Literature Review:
* Assigning students to read research papers and specialized scientific
sources.
* Analyzing and critically evaluating published studies.
3. Student Presentations:
* Students present parts of their own research or selected scientific studies.
* Developing presentation, persuasion, and scientific discussion skills,
4. Training on Research Tools:
* Using reference management software (e.g., Mendeley / EndNote) and
data analysis programs.
* Utilizing LaTeX for preparing scientific reports.
5. Practical Workshops:
* Hands-on sessions focusing on hypothesis design, methodology
selection, and research ethics.
* Critical analysis exercises of scientific papers in physics.
6. Collaborative Learning:
* Working in groups to solve research problems or discuss proposed
research questions.

e




1. Laser Course Structure

" Week

Hours

“Iintended

Learning
QOutcomes

(Jmt or Topic

Title

Learning

Method

7As§é§;-r_r-1ent
Method

The student
should be
able to know,
perform, or
master the
intended
skills

The Nature
of Scientific
Research

Lecture and
Discussion

Direct Questions

Second

The student
should be
able to
define the
concept of
scientific
knowledge
and
distinguish it
from other
types of
knowledge

The Concept
of Scientific
Knowledge

Lecture and
Discussion

Direct Questions

The student
should be
able to
identify the
types of
research

Types of
Scientific
Research

Lecture and
Discussion

Direct Questions

The student
should be
able to
understand
research
problems
and how to
solve them

Research
Problems —
Concept,
Conditions,
and Sources

Lecture and
Discussion

Direct Questions

The student
should be
able to
identify
variables and
their
importance

Variables —
Concept,
Types, and
Importance

Lecture and
Discussion

Direct Questions

The student
should be
able to
identify

Samples

Lecture and
Discussion

Direct Questions




samples and
their types

Seventh

The student
should be
able to
understand
problems
related to
sampling

Problems in
Using
Samples

Lecture and
Discussion

Direct Questions

The student
should be
able to
understand
the
importance
of previous
studies in
research

Previous
Studies —
Importance,
Sources, and
Fields of
Application

Lecture and
Discussion

Direct Questions

The student
should be
able to
understand
research
methods and
approaches

Methods and
Approaches
of Scientific

Research

Lecture and
Discussion

Direct Questions

The student
should be
able to
understand
experimental
studies

Experimental
and Quasi-
Experimental
Studies

Lecture and
Discussion

Direct Questions

Eleventh

The student
should be
able to
analyze,
critique, and
evaluate
sources

Analyzing,
Criticizing,
and
Evaluating
Sources

Lecture and
Discussion

Direct Questions

Twelfth

The student
should be
able to
identify
types of
statistical
methods

Types of
Statistical
Methods

Lecture and
Discussion

Direct Questions

Thirteenth

The student
should be
able to
understand
research
tools

Research
Tools

Lecture and
Discussion

Direct Questions




Fourteenth The student Types of Lecture and Direct Questions
should be Categories Discussion
able to
understand
types of
categories
Fifteenth The student Modern Lecture and Direct Questions
should be Steps of Discussion

able to Writing
understand Scientific
modern Research
steps of

writing
scientific
research

11. Course Assessment:

" "Distribution of the grade out of 100 according to the tasks assigned to the student, such as
daily preparation, daily, oral, and written exams, reports, etc
12. Learning and Teaching Resources

Prescribed Textbooks (if available)
Main References (sources) Scientific Research: Its Rules, Procedures, and
Methods.

Recommended  Textbooks  and | “Scientific Research Steps: Scientific Research — Its
References  (scientific  journals, | Theoretical Foundations and Practical Applications.
reports):
Electronic references, Internet sites: | "Websites that include reputable scientific electronic
sites and the library websites of some international
universities.




Course Description Form

1. Course Name:
Advance Solid State
2. Course Code:

PHY 506

3. Semester / Year:
2025-2026
4. Description Preparation Date:

10/10/2025

5. Available Attendance Forms:
In-person learning

6. Number of Credit Hours (Total) / Number of Units (Total)

45 HOURS/ 3 UNITS
7. Course administrator's name (mention all, if more than one name)
Name: Asst. Prof. Dr. Siham Jasim Abdullah

Email: : siham.jasim@uohamdaniya.edu.iq

8. Course Objectives

Course Objectives The Advanced Solid State Physics Master's program aims to
build a deep knowledge base in solid-state physics, equip
students with the skills necessary to solve complex
problems, and connect theoretical concepts with practical
applications. It also seeks to develop students’ ability to
conduct advanced scientific research and apply modern
techniques to characterize materials and understand their
properties, while also developing their critical thinking
and teamwork skills.

9. Teaching and Learning Strategies

Strategy Developing the ability to search scientific literature, raise
scientific questions, follow correct scientific research

methods, and write scientific reports




1. Course Structure

Week

Hours

Required Learning
Qutcomes

Unit or subject name

Learning
method

Evaluation
method

Crystal structures, unit
cell, primitive cell,
non-primitive cell,
Examples, lattice
translation vectors

Crystal structures

Lecture,
discussion

Direct
questions

Space lattice 3D and
crystal systems, types of
crystal systems, atomic
packing factor,
determination of HCP unit
cell volume

crystal systems

Lecture,
discussion

Direct
questions

Theoretical density
computation for crystal,
Miller indices, angle
between two planes,
planar atomic density,
linear density, Reciprocal
lattice vectors, Brillouin
zone construction

Miller indices

Lecture,
discussion

Direct
questions

Models for studying the
properties of solids, free
electron theory, classical
free electron theory,
quantum free electron
theory, thermal
conductivity, Fermi Dirac
distribution

Models for studying t}
properties of solids

Lecture,
discussion

Direct
questions

Fermi surface,
characteristics of Fermi
surfaces, Harrison’s
method of constructing
Fermi surface, Fermi
surface in 2D, Fermi
energy

Fermi surface

Lecture,
discussion

Direct
questions

Fermi surface in metals,
Fermi temperature, Fermi
velocity, Nearly free
electron model, Tight
binding approximation,
electron orbit, hole orbit
and open orbit

Fermi surface in
metals

Lecture,
discussion

Direct
questions

Energy bands in solids,
valence band, conduction
band, classification of
metals, Semiconductors,

Energy bands in
solids




insulators, properties of
semiconductors,

Types of semiconductors,
carrier concentration in
intrinsic semiconductor,
band gap theory, direct
and indirect band gab

semiconductors

Lecture,
discussion

Direct
questions

Equation of electron
motion, concept of
effective mass,
calculation of density
of electrons in
conduction band,

effective mass

Lecture,
discussion

Direct
questions

Extrinsic
semiconductor, n-
type/ p-type
semiconductor,
carrier concentration
in n-type
semiconductor,
carrier concentration
in p-type
semiconductor

Extrinsic
semiconductor

Lecture,
discussion

Direct
questions

Superconductivity,
critical temperature,

Critical Magnetic field

(Hc), Meissner Effect,

superconductivity

Lecture,
discussion

Direct
questions

Types of
superconductors,
Copper Paris, BCS
theory, Josephson
Effect, DC
Josephson effect,
AC Josephson
effect

Types of
superconductors

Lecture,
discussion

Direct
questions

London’s equations,
London’s first
equation, London’s
second equation,

London’s penetration

depth, Isotope effect

London’s equations

Lecture,
discussion

Direct
questions

Bonding in solids,
Equilibrium lattice

Bonding in

Lecture,
discussion

Direct
questions




constant, Interatomic
forces (Cohesive

Energy),

[onic Bonding,
Madelung constant,
Covalent Bonding, Van
der Waals (molecular)
bonding, Metallic
Bond, Hydrogen
Bonds

Lecture, Di
Madelung | 4iccussion | Direct

constant questions

2. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc

3. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Kittel, C., 2005,. Introduction to solid state physics,
8th ed., Wiley.

-2 Omar MA., 1975, Elementary solid state
physics, principles and applications, Addison-Wesley
Publishing Company.

Main references (sources)

1- Om Prakash Pahuja "Solid State
Physics" Laxmi Publications (P)
LTD 1* ed., 2005 , New Delhi.
2- Ziman, Z.M., "Principles of the theory of
solids" Cambridge, 1964

3- Solid state physics by Ashcroft and
Mermin

Recommended books and references

(scientific journals, reports...)

Follow up on electronic references and
the Internet, including reliable scientific
websites and library websites in some
international universities.

Electronic References, Websites

Solid State Websites




Course Description Form

. Course Name:

Mathematical Physics

. Course Code:

PHY502

. Semester / Year:

Semester
. Description Preparation Date:
1/9/2025
. Available Attendance Forms:
[n-person attendance in classrooms.
. Number of Credit Hours (Total) / Number of Units (Total)
6 (Units)
. Course administrator's name (mention all, if more than one name)
Name: Sarah Ghanim Mahmood Alkabachee
Email: sarahghanim@uohamdaniva.edu.iq

8. Course Objectives
Course Objectives This course aims to provide master’s
students with advanced mathematical
foundations that enable them to understand,
formulate, and accurately solve complex
physical problems. It seeks to develop the
students’ skills in using modern
mathematical tools and linking them to
physical concepts, so that they can
effectively move from a physical model to
the appropriate mathematical representation,
and then to either analytical or numerical
solutions using suitable methods.
The course focuses on enhancing the
students’ abilities to analyze physical
systems using partial differential equations,
Fourier and Laplace transforms, and
complex analysis techniques, in addition to
tensors and vector analysis in various
physical contexts. It also introduces students
to approximate methods such as the
variational method and perturbation theory,
given their importance in solving problems
that cannot be solved exactly.

9. Teaching and Learning Strategies
|« Lectures — Discussion sessions — Solving exercises.




Guiding students to use books and scientific journals
independently.

10. Course Structure

Week

Hours

Required Learning
Qutcomes

Unit or subject
name

Learning
method

Evaluation
method

Theoretical knowledge and
applied analysis

Matrices
« Solution of linear
equations

Discussion
and dialogue

Direct questions

Theoretical knowledge and
applied analysis

* Characteristic, eigen-
value and eigen-vector

Discussion
and dialogue

Direct questions

Theoretical knowledge and
applied analysis

Hydrodynamic
e Lagrangian
e FEuler
e  Bernoulli

Discussion
and dialogue

Direct questions

Theoretical knowledge and
applied analysis

- Curvilinear coordinat
« Orthogonal

«V, V-, Vx, V¢

* Spherical, cylindrical

Discussion
and dialogue

Direct questions

Theoretical knowledge and
applied analysis

Laplace transform

Laplace
transform
Inverse
Laplace
transform
Laplace
transform of
derivative

Theorems

Discussion
and dialogue

Direct questions

Theoretical knowledge and
applied analysis

Fourier transform,
integral

Definition
and
expansion
Dirichlet’s
condition
Integral,
series.
transform

Discussion
and dialogue

Direct questions

Theoretical knowledge and
applied analysis

Dirac delta function

Definitions,
property,
derivative
Three
dimensions
Laplace and
Fourier
transform
Theorems

Discussion
and dialogue

Direct questions




Thec')retical knf)wledge and Midterm Exam Dlscu_ssxon
applied analysis and dialogue
Theoretical knowledge and | - Gamma and Beta

applied analysis functions

Direct questions

Definitions,
properties, Discussion
value of and dialogue
I(1/2)
p(m.n) =
B(n.m)

Direct questions

Theoretical knowledge and Different
applied analysis forms of B
Relation Discussion
between and dialogue
&T

Direct questions

Theoretical knowledge and | - Complex variables
applied analysis
Complex
function Discussion

Cauchy’s and dialogue

integral,
residue

Direct questions

Theoretical knowledge and Definite
applied analysis integral
Calculations | Discussion

of a function | and dialogue
of matrices

Direct questions

Theoretical knowledge and | - Tensors
applied analysis

Notations,
rank,
dummy and
real indices | Discussion
Kronecker and dialogue
delta
Symmetric
and anti-
symmetric

Direct questions

Theoretical knowledge and Fundamenta
applied analysis 1, raising
and
lowering
Metric, . g
Christoffel's DI.SCU'SSIOI’] Direct questions
, geodesic and dialogue
Levi-Civita,
vector
analysis

4 Theoretical knowledge and ; Discussion
3 ; Final Exam A
applied analysis and dialogue

.Course Evaluation

Direct questions




30 marks — Midterm Exam
70 marks — Final exam

100 marks — Total score

12.Learning and Teaching Resources

Required textbooks (curricular books
any)

Main references (sources)

. Hassani, S., Mathematical physics: a
modern introduction to its foundations.
2013: Springer Science & Business Media.

. Zill, D.G., M.R. Cullen, and W.S, Wright,
Differential equations with boundary-value
problems. 1997: Brooks/Cole Publishing
Company.

3. ) el dithe A el AUl el i dasia

1990.

Recommended books and references
(scientific journals, reports...)

Electronic References, Websites

13.Proposed Course Topics

Importance and Objectives

Solution of Volterra Integral Equations

Introducing Students to Volterra Integral
Equations

Examples

The student will become familiar with the
definition of Volterra integral equations and
learn how to solve problems using the
corresponding methods and procedures.

Solution of Volterra Integral Equations

Introducing Students to the Second Kind of
Integral Equations

Examples

The student will become familiar with the
definition of Volterra integral equations and
learn how to solve problems using the

corresponding methods and procedures.




Course Description Form

1. Course Name: General English (MASTER'S DEGREE)

2. Course Code:
PHY505

. Semester / Year:

2025-2026

. Description Preparation Date:
11-10-2025

. Available Attendance Forms:
Weekly face-to-face only
. Number of Credit Hours (Total) / Number of Units (Total)

2 hours / 2 units/ 30 Hours Total Course
. Course administrator's name (mention all, if more than one name)
Name: Assistan Professor Ali Hussein Hazem
Email: alihussein@uohamdaniva.edu.ig
8. Course Objectives

Course Objectives | |- Understanding the basic concepts of English.
2- Identifying types of Tense in a language.
3- Designing effective tests for the English language.
4- Ability to use Listening and Speaking.
9. Teaching and Learning Strategies
Strategy

1-Cooperative Concept Mapping Strategy.
2-Brainstorming Strategy.

3-Note-taking Strategy.

4- Group Discussion

10. Course Structure

Hours | Required Learning | Unit or subject Learning Evaluation

Outcomes name method method
Understanding the Vocabulary Lecture and Written
basics of teaching Exercise Assignment
Understanding the Using Email Discussion Weekly Quiz
basics of Writing and Exercise




Learning how to
design

Punctuation Marks

Lecture and
Exercise

Assignment

Understanding how
to form a sentence

WH- Questions

Lecture and
Exercise

Weekly Quiz

Learning how to get
new words

Knowing New
Vocabularies

Discussion and
Exercise

Weekly Quiz

Understanding how
to read and
understand

Reading
Comprehension

Lecture and
Exercise

Written
Assignment

Understanding how
to link a sentence

Coordination

Discussion and
Exercise

Weekly Quiz

Understanding how
to get to the point

Directions

Lecture and
Exercise

Written
Assignment

performance

Written Exam

Discussion and
Exercise

Weekly Quiz

performance

Texts and Reading

Lecture and
Exercise

Asking Questions

Understanding how
to speak and listen

Listening and
Speaking

Discussion and
Exercise

Visual Test

Learn the basic
tenses

Tenses

Lecture_ and
Exercise

Writing

How to utter a sound

Phonetics

Discussion and
Exercise

Oral

Understanding
words and their
oposites

Vocabularies and
opposites

Weekly Quiz

15

Be ready to Use a
language

Review

Discussion and
Exercise

Asking Questions

11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student, such as daily
preparation, daily oral, monthly, or written exams, reports, etc.

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Headway Academic Skills: Reading, Writing,
and Study Skills/ Level 2 By: Sarah Philpot
(ed. John and Liz Soars). Oxford.

Main references (sources)

New Headway Plus pre-Intermediate

Recommended books and references (scientific

journals, reports..)

New Headway Plus pre-Intermediate

Electronic References, Websites

Online English Daily Life Conversations
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David J. Griffiths, "Introduction
Electrodynamics", 4th Edition.
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John D. Jackson, "Classical Electrodynamics”, 3rd
Edition.
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Course Description Form

. Course Name:

LASER

. Course Code:

PHYS503

. Semester / Year:

Semester

. Description Preparation Date:

12/10/2025

. Available Attendance Forms:

Attendance

. Number of Credit Hours (Total) / Number of Units (Total)

30 HOURS/ UNITS

. Course administrator's name (mention all, if more than one name)

Name: Assistant Proof. Dr. Thoalfigar Ali Zaker
Email: thoalfigar.physics@uohamdaniya.edu.iq

8.

Course Objectives

Course Objectives

Introducing students to the principles of lasers
the physical laws used, the practical
application of lasers , their working
mechanism, and their applications in the

laboratory.

9

. Teaching and Learning Strategies

Strategy T; 1. Providing students with physical information and concepts
' Preparing trained and qualified cadres to work in
institutions.
. Identify the scientific applications of each scientific
knowledge.
. Identify the scientific applications of each scientific
knowledge.




10. Course Structure

Week

Hours

Required
Learning
Outcomes

Unit or subject
name

method

theoretical and
applied knowledge

Introduction to
Laser Physics

Lecture, discussion,
dialogue,

theoretical and
applied knowledge

Quantum
fundamentals of
emission and
absorption

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Laser working
principle

Lecture, discussion,
dialogue

Homework

theoretical and
applied knowledge

Optical resonance
cavities

Lecture, discussion,
dialogue,

Quiz

theoretical and
applied knowledge

Laser dynamics

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Laser materials

Lecture, discussion,
dialogue

Homework

theoretical and
applied knowledge

Properties of laser
beam

Lecture, discussion,
dialogue,

Homework

theoretical and
applied knowledge

Laser control
techniques

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Advanced lasers

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Laser interaction
with matter

Lecture, discussion,
dialogue,

Quiz

theoretical and
applied knowledge

Measurements and
optical instruments

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Laser applications
in research,
medicine and
industry

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Laser safety

Lecture, discussion,
dialogue,

Homework

theoretical and
applied knowledge

Modern trends

Lecture, discussion,
dialogue

Quiz

theoretical and
applied knowledge

Comprehensive
review and
submission of
projects

Lecture, discussion,
dialogue




11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as dail
preparation, daily oral, quizzes

No. | Evaluation method % Grads
2 Quizzes %10
3 Term Exam %20
5 Final Exam (Theory) %70
sum %100

12. Learning and Teaching Resources

Required textbooks (curricular books, if any) industrial-applications—of-lasers

Main references (sources) Fundamental of Light Sources and Lasers
Recommended books and references | Follow up on electronic references and
the Internet, including reliable scientific
websites and library websites in some
international universities.

Electronic References, Websites Wikipedia

(scientific journals, reports...)
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