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Module Information
Al pal) Balal) cila glaa

Module Titl b Al Module Delivery
Module Typ¢ Cor{ ® Theory
dul q Lecture
Module Co Lab
ECTS Credit ¢ U Tutorial
] Practical
SWL (hr/sem 150 s seminar
Module Leve Semester of Delivery
Administering Departmen Colleg
Module Leade| Zainab AbdulJabbar Ridha Al-Al e-mai Zainab-alali@uomisan.edu.ig
Module Leader’s Acad. Titl Professof Module Leader’s Qualificatiol Ph. D.
Module Tutol Non e-mai E-mail
Peer Reviewer Namj Non e-mai E-mail
Scientific Committee Approval Version Numbe
Daty
Relation with other Module
G AY) L) jal) 3) gal) ga ABMal
Prerequisite modulg Non Semeste
Co-requisites modulg NOn Semeste

Module Aims, Learning Outcomes and Indicative Content
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Student Workload (SWL
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Structured SWL (h/sem.)
Juadl) JMA Ul alitiall e jal) Jaal

Structured SWL (h/w)
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Unstructured SWL (h/sem.) 71 Unstructured SWL (h/w) 4.7
Jualdll P Qltall aliiial) 8 il jal) Jasl) Lo go) ltall aliiial) & il jal) Jasd) '
Total SWL (h/sem.) 150
Juadl) J3A qulall A syl Jaal)
Module Evaluatior
Al Al Balal) s
A Time/Numbe (\I\//Ivglr?g Week Du R Iaﬁ;g'r?]:
Quizze y 10(10% 3,10 1,2,3,6,8,9,11
Formativ Assignment: y 10(10% 5,12 3,10
assessmen|  Projects/ Lab 10(10%

Repor 10(10% 7,12

Summativ{ Midterm Exan 10(10% 8 1-8

assessmen Final Exan ] 50(50% 16 1-14

Total assessmen 100(100%

Delivery Plan (Weekly Syllabus
B (& sad) 7ledal
Week Material Covere(
Week 1 L)) dalud A das
Week 2 Akl daladl) B 4 old) g dalad) (s
Week 3 Al )y sl g dblagl ¢ Al gl 8 Slead
Week 4 All) Aladl) Juagig 2 g
Week 5 V and) gl daly
Week 6 Y el Jlgal) daly
Week 7 Juadl) dinaliia (ladis
Week 8 CBludaal) daly
Week 9 40l daly
Week 10 AoVl g cuS Al Y anagd) gl
Week 11 pakaia¥) g adagd) 1 ¥ anaagd) g
Week 12 i) gl daled g o 4
Week 13 V slaall daa
Week 14 Y slaall 23]
Week 15 Bl il
Week 16 A Sladay
Delivery Plan (Weekly Lab. Syllabus
Al o gl zlgial
Week Material Covere(
Week 1 ) sl ) g uidall dalad) a0 gl
Week 2 A4 L ol ganid b dad]
Week 3 O saxgd) 8
Week 4 wa @ sall anl) LYA and
Week 5 £ yaall aall LAY S)) aaal
Week 6 slanll adl) LAY <)) al




Week 7 plagdl adl) LAY Laldsl) daal
Week 8 g1 paad) adl) by S a5 Jn]
Week 9 oy il g AN Cpa
Week 10 all Jibg
Week 11 o) Jaad
Week 12 ‘_,.u.i.'\ﬂ\ J'LGA.J\ U"; <l
Week 13 adl) Sl gy andid
Week 14 Qlil) Ay 48 Jasdad)
Week 15 OladiaY

Learning and Teaching Resource

&) J.\l“ 9 ?h:d‘ J.\L«A

Tex Availab[e in th

Library/
Ganong's review of medical physiology

Required Texts (2019).KimE.Barrett,Susan M.Barman, HeddwenL..Brooks anc Onlin
Jason Yuan.,26'™" edition, McGraw Hill education

Recommended Medical physiology ( 2009) .Jonathan D.Kibble an_d Colb_y R Onlind
Texts Halsey , McGraw Hill medical

Websites Website Address

Grading Scheme
Group Grade o] Marks Definitiof
(%)

A — Excellent | 90 - 100 Outstanding Performanc

B - Very Good | 4 4 80 -89 Above average with some error

(Ssuoc?elsgoc);roup C - Good a 70-79 Sound work with notable error

D - Satisfactory | d s 60 — 69 Fair but with major shortcoming

E — Sufficient | Js&a 50 - 59 Work meets minimum criterig

Fail Group FX - Fail (Al 1) ) | (45-49) More work required but credit awardec

(0-49) F — Fail ) (0-44) Considerable amount of work requireq

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (fo
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University
has a policy NOT to condone "“near-pass fails™ so the only adjustment to marks awarded by the origina|
marker(s) will be the automatic rounding outlined above




Module Information
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Module Title Optics physics Module Delivery
Module Type Core 0 Theory
Module Code PHY 32023 0 Lecture
. g Lab
ECTS Credits 6 .
= Tutorial
0 Practical
SWL (hr/sem) 150 .
0 Seminar
Module Level UGx11 UGIV Semester of Delivery 7
Bachelor's degree in
Administering Department Physics (First cycle) College College of science
Module Leader | Dr. Bager Obaid al-Nashy e-mail bagernano@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date| 01/06/2023 Version Number 1.0

Relation with other Modules
6 DAY Aul Hall o) gall xe A8Dlal

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0L5 YY) il sinall g aleil) il g Al Hall salall Calaal

Module Aim
Al Hall Balal) Caloy

describe polarization and the properties of polarizing components - describe thg
concept of quantum nature of light and discuss the limitations of classical optics,
This course will introduce the modern optics beginning with a descriptior
electromagnetic radiation and the use of Fourier techniques to describe optical systems
A central theme is a description of phase and coherence that enables a discussion o
applications of modern optics including interference, diffraction and polarisation, by
introducing interferometers, interference in multilayer films, diffracting gratings
holography, and confocal microscope

Module Learning

Outcomes




ol pall 3alall alasl) s jAa

After the course, the student should be able to

Module learning outcomes

Qualitatively describe the Hungens-Fresnel principle and Kirchhoff
liffraction theory

Qualitatively describe the diffraction pattern using Fourier techniques

Understand the principle of interferometers; be able to determine interference
fringes.

Understand the principle of antireflection coating; be able to design and
winalyse multi-layer antireflection systems.

Understand the principal of a cavity and be able to describe the operation of
\ Fabry-Perot interferometer

Understand the Gabor’s analytical method of holography; determine
onfigurations of formation and reconstruction of a hologram

Understand principle of diffraction grating; determine diffraction patterns,
esolving - power, and spectrums by diffraction gratings.

Indicative Contents |

Aald )Y Gl gisl)

The course introduces k-space (wave vector space) and the reciprocal lattice with it
applications, which are central concepts for further studies within solid state physicg
In addition, the course gives an overview of different models to describe the propertie

of solid materials. The syllabus is as follow:

Classification of solid material, atomic binding

Crystalline materials, lattice vectors, unit cells

Reciprocal space, Brillouin zones

X-ray diffraction, Bragg’s law, von Laue equations

Lattice vibrations, phonons, heat capacity

Free electron model, resistance in metals, Hall effect

. Band structure, Bloch wave functions, introduction to band structure

alculations
Semiconductors, metals, superconductivity and magnetism

Learning and Teaching Strategies

a5 aleill i) yin)

Strategies

The main strategy that will be adopted in delivering this module is to encourags
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorial
and by considering type of simple experiments involving some sampling activities tha

are interesting to the students




Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Juadll P Qllall alatiall ol jall Jasl) Lo sansd callall adaial) ol 5all Jaall

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 5
Jiadll J3A QlUall (.J_:.s;AS\ e ‘;u‘).l.“ Saall Lo sl allall alatial) ye ol ) Jasll

Total SWL (h/sem) 150

Jeal) A Qllall S i) 5l Jeal)

Module Evaluation

A Al 3alal) ?.1:\9.1
Time/Numkl ) .
As or Weight (Marks) Week Due | Relevant Learning Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assighnments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2hr 10% (10) 7 LO #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o sl Zleiall

Week

Material Covered

Week 1

the propagation of Light

1.1 One-Dimensional Waves
1.2 Harmonic Waves
1.3Phase and Phase Velocity

Week 2

1.4 The Superposition Principle
1.5 The Complex Representation
1.6 Phasors and the Addition of Waves

Week 3

2.1 Plane Waves
2.2 The Three-Dimensional Differential Wave Equation
2.3 Spherical Waves

2.4 Cylindrical Waves

Week 4

3. The Nature of Polarized Light Polarizers
3.1 Dichroism

3.2 Birefringence

3.3 Scattering and Polarization




Week 5

3.4 Polarization by Reflection

3.5 Retarders

3.6 Circular Polarizers

3.7 Polarization of Polychromatic Light

Week 6

4 Optical Activity

4.1 Induced Optical Effects—OpticalModulators 380
4.2 Liquid Crystals 384

4.3 A Mathematical Description of Polarization 387

Week 7

Mid-term Exam

Week 8

4.4 interference
4.5 General Considerations
4.6 Conditions for Interference

4.7 Wavefront-Splitting Interferometers

Week 9

4.8 Amplitude-Splitting Interferometers
4.9 Types and Localizationof Interference Fringes

Week 10

4.10 Multiple-Beam Interference
4.11 Multiple-Beam Interference

4.12 Applications of Single and Multilayer Films

Week 11

5. Diffraction

5.1 Preliminary Considerations 457
5.2 Fraunhofer Diffraction 465
5.3 Fresnel Diffraction 505

Week 12

5.4 Kirchhoff’s Scalar Diffraction Theory 532
5.5 Boundary Diffraction Waves 535

Week 13

6. Basics of coherence theory
6.1 Introduction

6.2 Fringes and Coherence
6.3Visibility

Week 14

6.6 Coherence and Stellar Interferometry

Week 15

7. Fourier Optics
7.1 Fourier Transforms
7.2 Optical Applications

Week 16

7.3 The Spatial Distribution of Optical
7.4 Information

7.5 Holography

7.6 Nonlinear Optics

Delivery Plan (Weekly Lab. Syllabus)
sl e sl 7l

Week

Material Covered




Week 1 | Lab 1:
Week 2 | Lab 2:
Week 3 | Lab 3:
Week 4 | Lab 4:
Week 5 | Lab5:
Week 6 | Lab 6:
Week 7 | Lab 7:

Learning and Teaching Resources

u»..g‘).lﬂ\} (,Lcd\ JJL.AA

Text Available in the Library?
Required Texts No
Recommended Texts No
Websites
Grading Scheme

Group Grade Precil Marks (%) | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
(SSUOC(_:elng()Broup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) ol 5 | (45-49) More work required but credit awarded
(0-49) F - Fail — (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be thg

automatic rounding outlined above




Module Information
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Module Title Laser physics Module Delivery
Module Type | Core 0 Theory
Module Code PHY31018 d Lecture
. g Lab
ECTS Credits | 6 .
= Tutorial
0 Practical
SWL (hr/sem) | 150 .
- 0 Seminar
Module Level UGx11 UGIV Semester of Delivery 7
Bachelor's degree in
Administering Department Physics (First cycle) College College of science
Module Leader | Dr. Bager Obaid al-Nashy e-mail bagernano@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SD(;f:tlf'C CMATIE ApEroE] 01/06/2023 Version Number 1.0
Relation with other Modules
AN L ) 3 gall ae 48D
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
40L5 YY) il sinall g aleil) il g Al Hall salall Calaal

Aims of the Course:

Module Aim{To make the students understand laser physics and nonlinear optics and enable
daul Al 3kl calaghem to practically apply their knowledge in research and development. Pivotal
experiments will be shown during the lecture. The acquired knowledge will be
Jealt with in depth in the exercise groups. An additional offer: interested students
may build and investigate a nitrogen laser device.-




Module Learning
Outcomes

salall lasll s e
gl

Module learning outcomes

Construct energy level diagrams of the fine structure of hydrogen and
wydrogen-like ions.

Describe the origin of sub-shells, terms and multiplets for atoms with two or
nore electrons not in closed sub-shells.

Describe molecular energy levels, including vibrational and rotational levels.
Derive the relationship between the Einstein coefficients.

Determine a general formula for laser gain in a generalised four-level laser.
Derive an expression for Doppler broadening of a line profile.

Describe mode locking of a laser cavity.

Describe the operation of helium-neon and carbon dioxide lasers.

Describe how lasers can be used to cool atoms to form, for example, Bose-
Finstein condensates.

Contents of the Course: Laser physics: advanced geometric optics and wave optic
(ABCDmatrix, Gauss rays, wave guides). Light-matter interaction (spontaneous
excited processes, inversion, light intensification). Principle of the laser; mode o
operation and properties of lasers (standing wave-/ring laser, mode condition, holg
burning). Continuous wave laser (gas, solid states), pulsed laser (Q-switching, mods
coupling), optical properties of semiconductors, semiconductor laser; dynami
properties of laser light (Schawlow-Townes line width, chaotic laser radiation)
Petawatt laser, white light laser, free electron laser, laser application if
telecommunications, metrology and material processing; Nonlinear Optics: Frequency
doubling, sum-, difference frequency generation, parametric oscillators, phasg
matching (critical, non-critical, quasi), photorefraction, nonlinear Kerr effect, 4-wavs

mixing

Indicative Contents
Hala LY il gl

Module content
byllabus

'he quantum mechanics of atoms is introduced by re-visiting the hydrogen atom. Spin
rbit splitting and the Lamb shift are introduced leading to a qualitative treatment of fine
tructure. Exchange parity and the Pauli exclusion principle are presented leading to a
liscussion of the structure of atoms with more than one electron. The inter-electron
Coulomb and spin orbit interactions are introduced leading to a discussion of LS coupling
\nd jj-coupling when there are two or more electrons not in closed sub-shells. The concept
f sub-shells, terms and multiplets is presented. Molecular energy levels are introduced
tarting with the hydrogen molecule ion H.*. Vibrational and rotational states are
liscussed. The interaction of light with atoms and molecules is further explored by re-
isiting the Einstein A and B coefficient. This leads to a discussion on lasers and the gain
oefficient. The concept of the lineshape function is introduced — Doppler broadening is
onsidered. Laser cavities are briefly discussed leading to the concepts of longitudinal




nodes and mode locking. Helium-neon and carbon dioxide lasers are discussed. The
echnique of laser cooling is presented with a brief discussion of Bose-Einstein
ondensates.

Learning and Teaching Strategies

padail] g aladll Ciliasd] yil

Differentiate characteristics of the laser emission that are limited by physical principles
rom those that are limited by existing technology.

Identify if some characteristics of laser emission are needed for a specific
\pplication.

. Determine the parameters of a laser for a specific application.

Strategies 3. Select the mechanism to generate pulses for a specific application.
I Assemble the different parts of a laser.
. Check the proper functioning of a laser by characterizing its output.
. Justify the design of a laser cavity for a specific application

Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Juadll A Qlldall alaiiall ol Hall Jaadl Lo saad allall alatiall ol 5all Jasl)
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 5
Gl & Ul aliiiall e sl all Jaall Lo sl llall plitiall e (ol 5all Jasl)
Total SWL (h/sem) 150
Juadll A llall S i 5ol Jasd)
Module Evaluation
:%,p.ub.ﬂ\ saldl) (""‘93
Time/Numki . .

As or Weight (Marks) Week Due | Relevant Learning Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#5,8and 10




Summative
assessment

Midterm Exam 2 hr 10% (10) 7

LO#1-7

Final Exam 2hr 50% (50) 16

All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e s zlgiall

Week

Material Covered

Week 1

Chapter one
1.

2
3.
4.
5

Visible Spectrum

. Absorption of electromagnetic Radiation

Boltzmann Distribution Equation
Processes between Photons and Atoms
Mechanisms of Light Emission

Week 2

1. Lasing Process
2. Properties of Laser Radiation
3. Spot Size Measurement
4. Numerical Calculation of Power Density

Week 3

Chapter two

1.

Population Inversion and
Boltzmann

Statistics Einstein Coefficients
The Gain coefficien

Week 4

2.
3.
1.
2.
3.

4.

Basic components of a Laser system
Two level laser configuration systems
three-, level laser configuration systems
four-level laser configuration systems

Week 5

Chapter three

Standing Waves In A Laser

Week 6

Allowed Frequencies inside a Laser Cavity
The Number of Longitudinal Optical Modes

Gain Curve of the Active Medium

Week 7

The transverse distribution of intensity
Shape of Transverse Electromagnetic Modes

properties of Basic Gaussian Transverse Mode Lowest divergence angle

Week 8

O© XN R WDDE WDhE

The most common optical cavities

The stability criterion for laser cavity

Laser Gain

Loop Gain

Calculating Loop Gain (GL) Without Losses
Calculating Loop Gain (GL) With Losses

Week 9

.

Chapter four

Fluorescence Linewidth




2. Mathematical Expressions of fluorescence linewidth
3. Laser Gain Curve
1. Threshold Gain Coefficient
D. Broadening the Fluorescence line
Week 10 P Natural broadening
[ Doppler Broadening
3. Pressure (collisions) .broadening
Week 11 exam
Chapter five
L. types of lasers
Week 12 - Solid-state lasers
3. Semiconductor lasers
1. Dye lasers
D. Gas lasers
D. diode lasers
el Chapter six _ _
Rate equation analysis
. Line Shapes and Broadening
uEEels Homogenous and Inhomogenous Broadening
. Laser Beam Profile
). The properties and propagation of a Gaussian laser beam:
. Q. switching
Delivery Plan (Weekly Lab. Syllabus)
aidall = s GL@_&A\
Week Material Covered
Week 1 | Lab 1:
Week 2 | Lab 2:
Week 3 | Lab 3:
Week 4 | Lab 4:
Week 5 | Lab 5:
Week 6 | Lab 6:
Week 7 | Lab 7:




Learning and Teaching Resources

WJﬂ\J el:_d\ _)JLAA

Text Available in the Library?
Required Texts No
Recommended Texts No
Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent B 90 - 100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
(SSUOC?EESO();FOUD C - Good 2 70-79 Sound work with notable errors

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX - Fall (Aallaall 28) ol 5 | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will b
rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the onl
adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above




Module Information
Al Hal) Balal) s slaa

Module Title Medical physiology Module Delivery
Module Type Core g Theory
Kl Lecture

Module Code Lab
ECTS Credits 6 U Tutorial

- 1 Practical
SWL (hr/sem) 150 g Seminar
Module Level Semester of Delivery
Administering Department College
Module Leader Zainab AbdulJabbar Ridha Al-Ali e-mail Zainab-alali@uomisan.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph. D.
Module Tutor Non e-mail E-mail
Peer Reviewer Name Non e-mail E-mail

Scientific Committee Approval Date

Version Number

Relation with other Modules
6 DAY Al 5l o) gall ae A8Dlal

Prerequisite module

None Semester

Co-requisites module

NOne Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y il sinall g alail) il g Al Hall Bakall Calaad

Module Aim

A Hall salall Calaa

1.To provide students with an understanding of the structure and function of a number of key
physiological systems and their role in body homeostasis.

2.To study the physiology of humans as a model for physiological processes in other organisms.
3.To describe a range of tissues and physiological processes in humans at an introductory level.
4.To relate physiological processes to their bases at cellular levels.

5.To be able to understand and analyses experimental work in physiology.

6.To be able to apply problem-solving skills to practical problems in physiology, including the use
of mathematics and data analysis.

7.To develop further practical biological skills introduced in this Physiology course.

Module Learning

Outcomes
) Hall 3alall aladl) s jAa

LIntroductory knowledge of the cellular and biochemical processes
which underlyingphysiological processes in humans.

2.Demonstrate an understanding of special mechanisms used to
transport selectedmolecules unable to cross the plasma membrane on

their own: carrier mediated;endocytosis; exocytosis.




3.Describe the anatomy, physiology and control of a number of key
physiologicalsystems critical for the functioning of the human body.
4.Basic knowledge of communications between cells is largely by extra
cellular chemical messengers: paracrine, neurotransmitters and
neurohormones.

5.Explain principles and solve problems in human physiology.
6.Introductory-level knowledge of physiology of major processes, such
as cardiovascular system, nervous system, digestive system, respiratory
system, endocrinology and reproductive system in human
.7.Demonstrate an understanding of levels of organization of key
physiological systems from cells to function.

8.Basic knowledge to perform, analyses and report on experiments and
observations in physiology

9.Relate knowledge of physiological systems above to selected
homeostatic mechanisms and their control.

10.Recognize the principal tissue structures to understanding of key

physiological systems.

Indicative Contents
Lala Y1l giaal)

Theory Lectures Learning concepts of each theoretical lecture or groups of lectures.
Lab. Lectures Learning concepts of each laboratory lecture or groups of lectures.

Learning and Teaching Strategies

el 5 alatl) laasdl i

Strategies

Lectures: In traditional lecture-based courses, instructors deliver content to students
throughspoken presentations. This format is often supplemented with slides,
multimedia, or handoutsto aid understanding.

*Workshops: Workshops enhance the knowledge and understanding of the subject
gainedfrom lectures and develop fundamental and subject-specific skills.
+Self-guided learning contributes to subject-specific knowledge and self-
motivation.

*The examinations demonstrate achievement of the appropriate level of subject-
specific knowledge of physiology, with an emphasis on understanding and
communication (essay and problem-based questions) or recall of factual knowledgg
(multiple choice or short answerquestion tests)
*Tutorials: Tutorials are small-group sessions led by a tutor, where students can ask
questions,receive individualized support, and clarify concepts covered in lectures o
readings.




Practical analysis based on subject-specific knowledge and demonstrate subject-

specificskills in understanding experimental work and data analysis.

*Practical exercises allow students to utilize subject-specific knowledge gained

from lectures,and support the development of key and subject-specific skills.
Flipped classroom: In a flipped classroom model, students are introduced to course
naterialthrough self-paced learning activities outside of class (e.g., watching pre-
ecorded lectures orreading texts), freeing up class time for interactive discussions,
sroblem-solving, and hands-onactivities.

Student Workload (SWL)

Structured SWL (h/sem.) 79 Structured SWL (h/w) 53
Jeadll A Ul adatiall ol jall Jaa) Lo sand calldall il sl Hall Jaall )
Unstructured SWL (h/sem.) 71 Unstructured SWL (h/w) 47
Jeaill JMa llall plaiiall e a5l Jaal L paud UL Al e ol 5l Jaal -
Total SWL (h/sem.) ™~

Jual) A allall IS ) 5 Jasl)

Module Evaluation
z\ﬁ.ub.ﬂ\ 3alall (-;:\.133

As Time/Number Weight (Marks) Week Due | Relevant Learning Outcome
Quizzes 2 10(10%) 3,10 1,2,3,6,8,9,11

Formative Assignments 2 10(10%) 5,12 3,10

assessment Projects / Lab. 1 10(10%)
Report 1 10(10%) 7,12

Summative Midterm Exam 1 10(10%) 8 1-8

assessment Final Exam 1 50(50%) 16 1-14

Total assessment 100(100%)

Delivery Plan (Weekly Syllabus)

s bl o gzl
Week Material Covered

Week 1 Introduction to cell physiology
Week 2 The general and cellular basis of medical physiology
Week 3 | Cardiovascular system: Function, organs and diseases
Week 4 | Generation and conduction of the cardiac impulse
Week 5 | Physiology of the nervous system |
Week 6 | Physiology of the nervous system 11
Week 7 | Mid. Exam
Week 8 | Muscle physiology
Week 9 | Renal physiology Week




Week 10 | Digestive system I: Structures and tissues
Week 11 | Digestive system Il : Digestion and absorption
Week 12 | The Anatomy and Physiology of the respiratory system
Week 13 | Endocrinology |
Week 14 | Endocrinology I |
Week 15 | Heat regulation
Week 16 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
okl ‘;cw\ﬁ\ GL@.LJ\
Week Material Covered
Week 1 | General laboratory rules and safety procedures
Week 2 | Introduction to blood physiology.
Week 3 | Hemoglobin estimation
Week 4 | Packed cell volume (PCV)
Week 5 | Total R.B.C. count
Week 6 | Total W.B.C. count
Week 7 | Differential WBC count
Week 8 | Erythrocyte sedimentation rate (ESR)
Week 9 | Clotting and bleeding time
Week 10 | ABO blood groups
Week 11 | Blood pressure.
Week 12 | Experiments on respiratory system
Week 13 | Insulin regulation of blood glucose
Week 14 | Electrocardiogram (ECG).
Week 15 | Exam

earning and Teaching Resources
WJA’SS\} (—Jaﬂ\ JJLAAA

Text Avail_able in the
Library?
Required Texts | 000 IO L Brooks nd Jason vuan. 26" editon, MeGraw il ecucaio] O™
Recommended Text Medical physiology ( 2009) .Jonathan D.Kibble and Colby R. Halsey , McGraw _HiI Online
medica
Websites Website Address.
Grading Scheme

Group Grade il Marks (%) | Definition

A — Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good lax 2 80 -89 Above average with some errors
(Ssuoc?elsgo()sroup C - Good S 70-79 Sound work with notable errors

D - Satisfactory BEN 60 — 69 Fair but with major shortcomings

E — Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall a8) al | (45-49) More work required but credit awarded
(0-49) F — Fail g (0-44) Considerable amount of work required




Module Title ANATOMY Module Delivery
Module Type Core g Theory
Kl Lecture
Module Code Lab
ECTS Credits 5 O Tutorial
— Practical
SWL (hr/sem) 125 0 Seminar
Module Level Semester of Delivery
- Medical physics Faculty of Science
Administering Department College
Module Leader AFRAH.ADIL.HAASN e-mail Afrah.adil@uomisan.edu.iq
Module Leader’s Acad. Title Ass.lec. Module Leader’s Qualification Msc
Module Tutor Non e-mail E-mail
Peer Reviewer Name Non e-mail E-mail
Scientific Committee Approval Date Version Number
Relation with other Modules
AN L ) 3 sall ae 48D
Prerequisite module None Semester
Co-requisites module NOne Semester

Module Aims, Learning Outcomes and Indicative Contents

A3L5 HY) by simall g alail) il 5 Agul )l Bokall Calaal

Module Aim

A Hal) salall Calay

B - Course Skill Objectives
B1 - Student knowledge of human anatomy
B2 - A complete description of the various body systems

Module Learning

Outcomes
Lol al) 50lall alasill il H3e

A- Cognitive Objectives

Al - To enable students to acquire knowledge and understanding of the
basics of physiology.

A2 - To enable students to acquire knowledge and understanding of the
practical applications of physiology.

A3 - To enable students to acquire knowledge and understanding of the
applications of anatomy in the professional field.

A4 - To enable students to acquire knowledge and understanding of the
applications of physiology through modern software applications.

B - Course Skill Objectives

B1 - Student knowledge of human anatomy

B2 - A complete description of the various body systems




Indicative Contents
Lala Y1 b giaal)

Theory Lectures Learning concepts of each theoretical lecture or groups of lectures.
Lab. Lectures Learning concepts of each laboratory lecture or groups of lectures.

Learning and Teaching Strategies

padail] g aladll Cilaasd] il

Strategies

Lectures: In traditional lecture-based courses, instructors deliver content
to students throughspoken presentations. This format is often
supplemented with slides, multimedia, or handoutsto aid understanding.
*Workshops: Workshops enhance the knowledge and understanding of
the subject gainedfrom lectures and develop fundamental and subject-
specific skills.

*Self-guided learning contributes to subject-specific knowledge and self
motivation.

*The examinations demonstrate achievement of the appropriate level of
subject-specific knowledge of physiology, with an emphasis on
understanding and communication (essay and problem-based questions)
or recall of factual knowledge (multiple choice or short answerquestion
tests)

*Tutorials: Tutorials are small-group sessions led by a tutor, where
students can ask questions,receive individualized support, and clarify
concepts covered in lectures or readings.

*Practical analysis based on subject-specific knowledge and demonstrate
subject-specificskills in understanding experimental work and data
analysis.

*Practical exercises allow students to utilize subject-specific knowledge
gained from lectures,and support the development of key and subject-
specific skills.

Flipped classroom: In a flipped classroom model, students are introduced
0 course materialthrough self-paced learning activities outside of class
e.g., watching pre-recorded lectures orreading texts), freeing up class
ime for interactive discussions, problem-solving, and hands-onactivities.

Student Workload (SWL)

Total SWL (h/sem.)

Jomdl) I U ISl 51 Jas

60

Module Evaluation
:\g.u\‘)ﬂ\ 3Ll ?5‘5'33

As

Time/Number Weight (Marks) Week Due | Relevant Learning Outcome

| Quizzes

2 10(10%) 3,10 1,2,3,6,8,9,11




. Assignments 2 10(10%) 5,12 3,10
Formative :
Projects / Lab. 1 10(10%)
assessment
Report 1 10(10%) 7,12
Summative Midterm Exam 1 10(10%) 8 1-8
assessment Final Exam 1 50(50%) 16 1-14
Total assessment 100(100%)
Delivery Plan (Weekly Syllabus)
L;).Eﬂ\ = s G\.@.Ld\
Week Material Covered
Week 1 Introduction to Human Anatomy
Week 2 Skeletal system
Week 3 INTEGUMENTARY SYSTEM
Week 4 NERVOUS SYSTEM
Week 5 Endocrine system
Week 6 The male Reproductive System
Week 7 skeletal system
Week 8 The Gastrointestinal Tract
Week 9 Integumentary System
Week 10 The Lymphatic System
Week 11 Anatomy of Digestive System
Week 12 The Cardiovascular System
Week 13 Anatomy of Urinary System
Week 14 Anatomy of Respiratory System
Week 15 Classification & Structure of Blood Vessels
Week 16 Final Exam
Delivery Plan (Weekly Lab. Syllabus)
aidall gc_ﬁu‘}!\ CL@.L‘J\
Week Material Covered
Week 1 Introduction to Human Anatomy
Week 2 Skeletal system
Week 3 INTEGUMENTARY SYSTEM
Week4 | NERVOUS SYSTEM
Week 5 Endocrine system
Week 6 | The male Reproductive System
Week 7 skeletal system
Week 8 | The Gastrointestinal Tract
Week 9 Integumentary System
Week 10 | The Lymphatic System
Week 11 | Anatomy of Digestive System
Week 12 | The Cardiovascular System
Week 13 | Anatomy of Urinary System
Week 14 | Anatomy of Respiratory System
Week 15 | Classification & Structure of Blood Vessels




Learning and Teaching Resources
ungjﬂ\‘j ela_ﬂ\ JJLAA

Text Available in the Library?
Required Texts Gilroy, Anne M. "Anatomy: an essential textbooK Online
Recommended | Drake, Richard Lee, et al. Gray's anatomy for students. Elsevier Health ) Science Online
Texts TW, 3
Websites Website Address.
Grading Scheme
Group Grade ll Marks (%] Definition
A — Excellent BEY 90 - 100 | Outstanding Performance
B - Very Good las aa 80 -89 Above average with some errors
(SSuOc?elng()B roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory b sia 60 — 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Allaall 28) il | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will b
rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the onl
adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above

Module Information

2»..1.-.»\)..\.“ 3aldl) C'_a\.A)L.A

Module Title Medical physic Module Delivery
Module Type B 0 Theory
Module Code d Lecture
K Lab
ECTS Credits | 5 )
- Tutorial
N0 Practical
SWL (hr/sem) | 125
0 Seminar
Module Level UGx1l 1 Semester of Delivery 1 semester 2022-2023
Administering Department Type Dept. Code College | Type College Code
Module Leader | Dr. Dalya Khaled Naser e-mail | ahmedkhalafzager@uomisn.edu.iq
Module Leader’s Acad. Title | Assist. Prof .Dr Module Leader’s Qualificatio Ph.D.
Module Tutor Name (if available) e-mail | E-mail
Peer Reviewer Name Name e-mail | E-mail
SIS CRIILED APl 01/06/2023 Version Number| 1.0

Date

Relation with other Modules




6 AY Agusl 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aim

Al Hal) Balal) Caloa

The goal of the course is to understand the importance of medical physics in prevention
diagnosis, and treatment. Additionally, it aims to teach the physics of various medica
devices used in the field

Module Learning
Outcomes

Balall alail] il y3a
L))

Know the importance of medical physics in diagnosis and treatment

Learn about treatment by understanding the physics of the devices used

Learn about medical physics diagnostic methods

Understand how to protect patients and workers from the risks of using various devices if
diagnosis and treatment

Understand radiation units and assess dangers due to radiation exposure and study som
medical applications of radiation

U

Indicative Contents,

Aald )Y Gl gisl)

Indicative content includes the following

Define the requirement : Computer hardware and program define hardware and
oftware algorithm ,flowchart to design the program
Development: implementation the software using computer to solve problems by
vriting code source.

Testing : test the software and program to integrate the woke study

Maintenance : to enhancement education and fix error

Evaluation education to disposal

Learning and Teaching Strategies

sl g abeil) il i

Strategies

o*

>

Class lectures (theory)
boratory practical lectures

*

*

La

®

Student Workload (SWL)

Structured SWL (h/sem) % Structured SWL (h/w) .
Juadll P Qllall alatiall ol jall Jasl) Lo saual (Ul aliiall o Hall Jaal)
Unstructured SWL (h/sem) 35 Unstructured SWL (h/w) 1
Jadll A lUall alaiiall pie o jall Jeal) Lo sl Calllall i) el jall Jasl
Total SWL (h/sem) 195

Juaaill J3A Ul IS sl ) Jaal




Module Evaluation
) ) Balal) s

As Time/Number | Weight (Marks) Week Due | Relevant Learning Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exan 2 hr 10% (10) 7 LO # 1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

S ) = s GL@.AA\

Week Material Covered

Week 1 Introduction of medical physics

Week 2,3 Light in medicine (introduction ,properties of light, measurement of light and its units, application of visible light in
medicine, application of microscope in medicine, application of infrared in medicine, application of ultraviolet and
infrared in medicine

Week 4 Laser in medicine (introduction , properties of laser, Production of Laser, Types of Lasers, Laser in Medicine)

Week 5 X-rays (The Properties of X-rays, X — Ray Production, mechanisms produce of X-rays, Interaction of X-Ray with
Matter, Attenuation of X-ray, Biological Effects of X-Ray)

Week 6 Exam

Week 7,8 Sound in medicine (introduction, General Properties of Sound, Effect the nature of sound on human hearing, Sound
in Medicine, Acoustic Impedance (Z), Reflectivity of Ultrasound Waves, Scattering of Ultrasound Waves,
Attenuation of Ultrasound Waves, Application of audible sound in medicine, Uses of Ultrasound in Medicine, Why
Use Ultrasound, Sonar, Generating Ultrasound, Ultrasound transducer, Ultrasound Transducer Types, Modes of
Ultrasound Scan, Physiological effects of ultrasound in therapy)

Week 9, 10 Physics of eyes and vision (Introduction, Focusing elements of the eye, Some other elements of the eye, The retina-
the light detector of the eye, The sensation of the vision, Didffraction effects on the eye, Visual acuity and resolution
of the eyes, Optical illusions and related phenomena, Defective vision and its correction, Color vision and chromatic
aberration, Instruments used in ophthalmology)

Week 11 Physics of the ear and hearing (Introduction, The outer ear, The middle ear, The inner ear, Sensitivity of the ear,
Hearing tests, deafness and hearing aids)

Week 12,13 Nuclear Physics and Radioactivity ( Define ionizing nuclear radiation, their benefit, harmfulness in human life)

Week 14 Nuclear energy, effect of use radiation ( Understand the meaning of ionizing, know radiation units and asses
radiation damage)

Week 15 Exam

Week 1 Introduction of medical physics

Week 2,3 Light in medicine (introduction ,properties of light, measurement of light and its units, application of visible light in
medicine, application of microscope in medicine, application of infrared in medicine, application of ultraviolet and
infrared in medicine

Week 4 Laser in medicine (introduction , properties of laser, Production of Laser, Types of Lasers, Laser in Medicine)

Week 5 X-rays (The Properties of X-rays, X — Ray Production, mechanisms produce of X-rays, Interaction of X-Ray with
Matter, Attenuation of X-ray, Biological Effects of X-Ray)

Week 6 Exam

Week 7,8 Sound in medicine (introduction, General Properties of Sound, Effect the nature of sound on human hearing, Sound
in Medicine, Acoustic Impedance (Z), Reflectivity of Ultrasound Waves, Scattering of Ultrasound Waves,
Attenuation of Ultrasound Waves, Application of audible sound in medicine, Uses of Ultrasound in Medicine, Why
Use Ultrasound, Sonar, Generating Ultrasound, Ultrasound transducer, Ultrasound Transducer Types, Modes of
Ultrasound Scan, Physiological effects of ultrasound in therapy)

Week 9, 10 Physics of eyes and vision (Introduction, Focusing elements of the eye, Some other elements of the eye, The retina-
the light detector of the eye, The sensation of the vision, Didffraction effects on the eye, Visual acuity and resolution
of the eyes, Optical illusions and related phenomena, Defective vision and its correction, Color vision and chromatic
aberration, Instruments used in ophthalmology)




Week 11 Physics of the ear and hearing (Introduction, The outer ear, The middle ear, The inner ear, Sensitivity of the ear,
Hearing tests, deafness and hearing aids)

Week 12,13 Nuclear Physics and Radioactivity ( Define ionizing nuclear radiation, their benefit, harmfulness in human life)

Week 14 Nuclear energy, effect of use radiation ( Understand the meaning of ionizing, know radiation units and asses
radiation damage)

Week 15 Exam

Delivery Plan (Weekly Lab. Syllabus)
ofAall e gl el

Week Material Covered

Week 1 ¢ Introduction to Laboratory Safety & Radiation Protection

Week 2 o Measurement of Vital Signs (Blood Pressure, Pulse, Temperature)

Week 3 ¢ Principles of Ultrasound and Basic Scanning

Week 4 o Electrocardiography (ECG): Recording and Interpretation

Week 5 o Respiratory Measurements (Spirometry)

Week 6 Biopotential Electrodes and Amplifiers

Week 7 o Radiation Detection: Geiger-Mduller Counter

Learning and Teaching Resources
U'“.'?)ﬂ\} ?L_ﬂ\ )JL&AA

Text Available in the Library?

Required Texts None Yes

» Medical and Clinical Physics

Recommended Texts ommended Resources No
» Medical Journals and Medical Physics Journal

Websites » Electronic references: All references related to medical physics
Grading Scheme
Group Grade sl Marks | pefinition
(%)

A - Excellent Dkl 90 - 100 | Outstanding Performance

B - Very Good las A 80 -89 | Above average with some errors
?Suoc?el'sgo?roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo gia 60 - 69 | Fair but with major shortcomings

E - Sufficient Jssa 50-59 | Work meets minimum criteria
Fail Group FX — Fail (Aslleall a8) ol ;| (45-49) | More work required but credit awarded
(0-49) F — Fail Gl (0-44) | Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will b
rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the onl
adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above




Module Information
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Module Title Plasma Physics Module Delivery
Module Type B g Theory
Module Code SCIl1101 d Lecture
aLab
ECTS Credits ) .
- Tutorial
0 Practical
SWL (hr/sem) 125
0 Seminar
Module Level UGx11 1 Semester of Delivery 1 semester 2022-2023
Administering Department Type Dept. Code College Type College Code
Module Leader | Ahmed shhab ahmed e-mail Ahmedshihab@uomisan.edu.iq
Module Leader’s Acad. Title Assist. Prof .Dr Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date| 01/06/2023 Version Number 1.0

Relation with other Modules
AV A 5ol 3 sall ae A8l

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A3L5 HY) by simall g alail) il 5 Agul )l Bokall Calaad

The objective of this course is to introduce students to the
fundamental principles and applications of plasma physics. Student:
will gain a solid understanding of plasma behavior in both natura

Module Aim and laboratory environments, including the theoretical foundation

Al ) Balall Calay

of plasma dynamics, waves, and interactions with electromagneti
fields. The course also covers practical applications such as plasmg
generation, diagnostics, fusion energy, and industrial and medica

uses

Module Learning

Outcomes

) pall 3alall aladl) s jAa

¢ Define and describe the fundamental properties of plasma and distinguish it fron
other states of matter.




o Apply fluid and kinetic models to analyze the behavior of plasma under various
physical conditions.

o Analyze the motion of charged particles in electric and magnetic fields using
classical and mathematical models.

o Understand wave propagation in plasmas, including electrostatic and
electromagnetic wave phenomena.

e Evaluate plasma parameters such as Debye length, plasma frequency, and
temperature using theoretical and experimental methods.

e Explain the principles of plasma generation using various discharge methods
(DC, RF, microwave, etc.).

Indicative Contents
Aala Y1l giaal)

Indicative content includes the following

¢ Introduction to Plasma Physics
Definition and characteristics of plasma
Natural and laboratory plasmas
Plasma applications in science and industry
e Basic Plasma Parameters
Debye shielding
Plasma frequency
Quasi-neutrality and criteria for plasma behavior

¢ Single Particle Motion

Motion of charged particles in electric and magnetic fields
Cyclotron motion, drifts, and magnetic mirrors

e Plasma Fluid Theory
Plasma as a conducting fluid
Magnetohydrodynamics (MHD)

Continuity, momentum, and energy equations

Plasma Kinetics

Distribution functions and the Boltzmann equation
Vlasov equation and collisionless plasmas
e Waves in Plasmas

Flectrostatic and electromagnetic waves




Langmuir waves, ion-acoustic waves

Vave propagation in magnetized plasmas
¢ Collisions and Transport

Collision frequency and cross-sections

Resistivity, diffusion, and thermal conduction in plasmas
¢ Plasma Generation and Sources

5as discharges (DC, RF, microwave)

Plasma ignition and maintenance

Learning and Teaching Strategies

sl g alail) il i

Strategies

[ Lectures

Core theoretical concepts will be delivered through interactive
ectures.

Multimedia presentations and real-world examples will enhance
inderstanding.

[1 Problem-Solving Tutorials

Weekly or bi-weekly sessions focusing on applying concepts to
numerical and conceptual problems.
Encourages critical thinking and independent learning.

[1 Laboratory Experiments

Hands-on experiments to reinforce theoretical principles.

Students will learn how to generate, measure, and analyze plasma using real
liagnostic tools.

e Group Discussions and Presentations

Small group activities to encourage collaborative learning and peer teaching.
Presentations on selected plasma applications or recent research findings.

e Simulations and Visualizations




vehavior.

vffects.

Use of simulation software (e.g., MATLAB, COMSOL) to visualize plasma

Interactive tools to demonstrate wave propagation, particle motion, and field

o Supplementary Readings and Case Studies

Directed readings from key plasma physics textbooks and journal articles.

Student Workload (SWL)

Structured SWL (hlsem) 79 Structured SWL (h/w) 5
Gt I3 lUal elnml\ k";m\)all Jaall e sand Calldall aliiall ol 5al) Jasl)

Unstructured SWL (h/sem) 21 Unstructured SWL (h/w) 1
Jadll A Ul alaiiall pe ol jall Jaall L sad (Ul i) ye ol yall Jaall

Total SWL (h/sem) -

Jaadl) JDa Il ISl 5l sl

Module Evaluation

Al Hall Balal) (;:\.153
Time/Numl ) .

As or Weight (Marks) Week Due | Relevant Learning Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e sl Zleiall

Week Material Covered
Week 1 | Introduction to Plasma Physics, Definition, characteristics of plasma, examples in

nature and technology.
Week 2 | Particle Motion in Electromagnetic Fields
Week 3 | Plasma as a Fluid
Week 4 | Plasma Kinetics and Distribution Functions
Week 5 | Debye Shielding and Plasma Parameters
6 Waves in Plasmas | — Electrostatic Waves
7 Waves in Plasmas Il — Electromagnetic Waves
8 Collisions and Transport Processes
9 Plasma Diagnostics
10 Plasma Confinement and Stability




11 Plasma Sources and Generation Methods

12 Fusion Plasmas and Applications

13 Industrial and Medical Applications of Plasma
14 Review & Final Assessment

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gl el

Week Material Covered

Lab 1 Overview of plasma states, applications, and safety procedures.

Lab 2 Plasma Generation Techniques

Lab3 | Paschen’s Law Experiment

Lab 4 Electrical Characteristics of Plasma

Lab 5 Langmuir Probe Diagnostics

Lab 6 | Spectroscopic Analysis of Plasma Emission

Lab 7 Magnetic Confinement of Plasma

Learning and Teaching Resources
w‘)ﬂ\} (Ja:\” JJLAA

Text Available in the Library?

Required Texts

None Yes

Recommended Texts

e Chen, F. F. — Introduction to Plasma Physics and
Controlled Fusion (Vol. 1: Plasma Physics)

¢ Nicholas A. Krall & Alvin W. Trivelpiece — Principles
of Plasma Physics No

e Donald A. Gurnett & Amitava Bhattacharjee —
Introduction to Plasma Physics: With Space and
Laboratory Applications

o Selected journal articles from Physics of Plasmas, Journal of Plasma Physics, and
Nuclear Fusion

o Lecture notes, slides, and concept summaries provided via the learning management

Websites system (e.g., Moodle, Blackboard)
o Video lectures and tutorials (e.g., from MIT OpenCourseWare, Coursera, or YouTube)
Grading Scheme
Group Grade ) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
éuccess B - Very Good [EENKYEN 80 - 89 Above average with some errors
rou
(50 - fOO) C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings




E - Sufficient J st 50-59 Work meets minimum criteria
Fail Group | FX-Falil (Aallaall 28) ol 5 | (45-49) More work required but credit awarded
(0-49) F — Fail cly (0-44) Considerable amount of work required
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Numerical Analysis for Engineers

Methods and Applications, Second Edition

By Bilal Ayyub, Richard H. McCuen

Numerical Analysis Hardcover — Illustrated, 21 Dec. 2017
by Timothy Sauer (Author)
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e Impact Testing Y ¢
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e Plotting a stress — strain diagram \ 1
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William D. Callister, Jr.,"Materials Science and Engineering", 7th ed. By
John Wiley & Sons, Ins. 2007

(ang of dangiall) Lsllaall ) jial) i<l

Instruction manual (WP300 Universal Material Tester, 20 kN) by
G.U.N.T. Ggeratebau GubH, Germany

Noble, B., Tensile and impact properties of metals and polymers, TQ education and
training led product division, 1996.

Hashemi, S. Foundations of materials science and engineering, 2006, 4th edition,
McGraw-Hill, ISBN 007-125690-3.

Noble, B., Tensile and impact properties of metals and polymers, TQ education and
training led product division, 1996.

Van Vlack, L. H., Elements of Materials Science and Engineering, Addison
WesleyPub. Co., (Mass:1994)
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Module Information
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Module Title English Language 11 Module Delivery
Module Type S ® Theory
Module Code UNI2104 Lecture
O Lab
ECTS Credits | Tutorial
O Practical
(-2
SWL (hr/sem) o O Seminar
Module Level UGx11 UGl Semester of Delivery 3
Bachelor's degree in
Administering Department Physics (First cycle) College College of science
Module Leader Murtadha Mohammed e-mail enana@uomisan.edu.iq
Module Leader’s Acad. Title Assis. Lecturer Module Leader’s Qualification Ms. C.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date | £/202A/06) ) Version Number 1.0

Relation with other Modules
6 AY) Agusl 5l 3 sall ae 28|

Prerequisite module UNI1103 Semester 2

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
40L5 Y1 il ginall g alail) il 5 gl Hal) solall Calaa

1. New Headway Beginner, this course aim that both Teachers and students
can rely.
Module Aims | 2. An authoritative integrated syllabus.
Ll all Balall Calaal | 3, Motivating topics.

4. Clearly focused tasks combine with a real understanding of what works
in the classroom.
5. It all makes for effective teaching and effective learning.

Module Learning

Outcomes 1. Full-length foundation course for absolute beginners or near beginners




ol Hall 3alall aladl) s j3a

lacking in confidence.

2. Grammar syllabus introducing past, present, and future time.

3. Vocabulary syllabus focusing on key, high-frequency items, avoiding
unnecessary overload.

4. Manageable communicative activities putting language into context.

5. Staged step-by-step approach building on students’ skills and confidence.
6. Clear, fresh design with plenty of photos and illustration.

Indicative Contents

- Reading books in the specialist, to overcome of good writing in English
Language.

ALY b sl - Listening a lot for the English content such as Movies, repots, and news,
to overcome of good speaking in English Language
Learning and Teaching Strategies
?_.gl’.ﬂ\ 3 ?L'.'d\ Glaad) yil
Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by

considering type of simple experiments involving some sampling activities that are interesting to

the students.

Student Workload (SWL)

Structured SWL (h/sem) - Structured SWL (h/w) y
el J3A llall At ol Al Caall Lo sl Callall alaial) sl all Jaall

Unstructured SWL (h/sem) vy Unstructured SWL (h/w) v
daaill A llall alatiall e ol Al Jaall Lo ol Qlldall platiall e (ol jal) Jasl)

Total SWL (h/sem) .

Jeaadll IS Ul Yl 5l Jasl)




Module Evaluation
Ayl Bolall anli
Time,/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 15% (15) 47,11 LO #1,3, 5,6,9 and 10
Formative Assignments 10% (10) 3,12 LO# 2,4, Fand 11
assessment Projects / Lah. a 0% (10) Continuous | All
Report 1 15% (15) 13 LO #5 and 10
Summative Midterm Exam 2 hr 10% (10) 8 LD #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Grading Scheme
Group Grade il Marks | befinition
(%)
A - Excellent B 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(Ssuoc?els,oso();roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) auil ) | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will
be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so
the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




Module Information
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Module Title solid state physics | Module Delivery
Module Type Core Theory o
Module Code | PHY1102 Lecture.
Lab .Y
ECTS Credits a Tutorial .Y
O Practical. £
SWL (hr/sem) 150 0 Seminar..2
Module Level UGx1l UGIV Semester of Delivery 7

Bachelor's degree in
Physics (First cycle)

Administering Department College College of science
Module Leader Dr. Mundher Al-Shakban e-mail Mundher.al-shakban@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date | 01/06/2023 Version Number 1.0
Relation with other Modules
DAY L) ) 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester
Module Information
:\_u.u\‘)ﬂ\ 3alal) uu}lu
Module Title Bioststistic Module Delivery
Module Type Core & Theory
Module Code CHIM1102 m Lecture
Tutorial

ECTS Credits 8 O Practical
SWL (hr/sem) 150 O Seminar
Module Level UGx1l1l UGIV Semester of Delivery 7

Administering Department

Bachelor's degree in
chemistry (First cycle)

College College of science




Module Leader Dr.sara albender e-mail sars@uomisan.edu.iq

Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval Date | 01/06/2023 Version Number 1.0

Relation with other Modules
AV Agual 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 by ginall g aleil) il g gl Hal) salall Calaa

Module Aim

:\:\u\JJS\ 3alall Calaa

This module aims to provide knowledge of how to summarise and
analyse data, to provide an insight into the concepts of probability and
stochastic independence, understanding of statistical methodologies for
testing hypotheses, and to provide skills in using statistical software.

Please note that this module cannot be taken with Statistics for Business
and Management (BEE1025) or Introduction to Statistics for Accountants
(BEA1012) or Statistics for Business (BEM1024).

This module requires students to have at least a Grade B in A-Level
Mathematics (or equivalent). This module is not available to maths
students.

Additional Information:
Internationalisation

The content of this module is universal and applicable around the world.
It includes international examples with real statistical data from countries
such as China, India, Europe and the UK,

Employability

Knowledge of statistics is essential for any business or economics
student, so this module provides students with a valuable theoretical and
practical understanding of the subject, as well as weekly assignments that
enable them to work consistently with continuity and discipline.

Sustainability

All of the lecture notes and tutorial sets are available on the ELE (Exeter
Learning Environment).




Module Learning
Outcomes

A, salall lesl) s e

Student Learning Outcomes (General Education Skills) After successful completion
of this course, the student will be able to:

1. Determine probabilities and probability mass functions from distribution functions
2. Determine probabilities from various functions and calculate means and variances.
3. Use joint probabilities to calculate probabilities, means and variances.

4. Explain Scatter Diagrams to compare two or more data samples

5. Use methods of point estimations to construct point estimators.

6. Construct confidence intervals.

7. Perform hypothesis testing for a single and multiple population parameters.

8. Use and apply simple and multiple linear regression and correlation models.

9. Understand and apply statistical quality control.

Indicative Contents
Lala Y1 el giaal)

Indicative Content Descriptive Statistics Data presentation, and characteristic measure
of data distributions. Probability Basic concepts, conditional probabilities, randon
variables, discrete and continuous probability distributions. Inferential Statistic
Sampling concepts and sampling distributions, point estimation and interva
estimation, tests of hypotheses. Regression and Correlation Linear regression models
correlation analysis, estimation of parameters, hypothesis testing of parameters. Tim¢
Series Trend analysis, cyclical and seasonal variations. Statistical Software Packags

General features and operation

Learning and Teaching Strategies

sl g abeil) il i

Strategies

To ensure that students are introduced to the most important basig
statistical concepts. After completion students should have an informec
understanding of different visual descriptions of data, including graphica
and tabular techniques; measures of central location, dispersion anc
association. They should be able to use probability as a tool to create
discrete and continuous probability distribution, used extensively ir
statistical inference; determine confidence intervals and perforn
hypothesis testing involving a sample mean and proportion; apply differen
forms of Chi-square testing; understand simple linear regression anc

correlation

Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
daail) A allall aliiall sl all Jaal) L sl allall Jsiiall asd 52l Jeal

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 5
Jadll A QlUall alaiiall pe ol jall Jaall Lo sand (Ul i) e ol 5all Jaall

Total SWL (h/sem) 150
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Module Evaluation

A Hal) Balal) e.uss
Time/Numl . .
As or Weight (Marks) Week Due | Relevant Learning Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) Zleiall
Week Material Covered

Lesson:  What is Statistics?

Week 1 ] o ) o ] o
Topic: Sources of variation; Confounding; Statistical investigation cycle
Lesson:  Study Design

Week 2 - - - - - - - -
Topic: Differences between study design types; Avoiding common statistical biases.
Lesson:  Equity Conversations & Data Visualizations

Week 3

Topic: Definitions of equity; Avoiding stereotypes; Modern data visualizations used in media

Lesson:  Multivariate Exploratory Data Analysis with CODAP
Week 4 | Topic: Using CODAP; Data visualizations in CODAP; Critical statistical literacy.

Lesson: : Teaching Statistics for Social Justice
Week 5 | Topic: Developing critical statistical literacy; Interpreting multivariate data visualizations in
CODAP; Design of statistical studies

Lesson: Interpreting Graphs
Week 6
Topic: Frameworks regarding graph comprehension; Graphs for univariate data

Lesson: Interpreting and Responding to Student Thinking
Week 7 | Topic: Common student approaches to analyzing univariate data; Professional noticing of students

thinking

Lesson: Characterizations of Distributions
Week 8 | Topic: Conceptual understanding of measures of center and variability; Z-scores; relative effect

size measurement;




Week 9 | Exam
Lesson: Introduction to Quantitative Association

Week10 Topic: Meaning of statistical association; Scatterplots; Informal line of best fit
Lesson: Informal Fit Methods, and Correlation Coefficient

Week 11 | Topic: Conceptualizing linear regression as the search for a signal in noisy data; Correlation
coefficient
Lesson: Formal Trendlines, and Interpreting Slope without Causation

Week 12 | Topic: Least-Squares Regression Line; Residual plots; Lurking variables; Interpolation and
extrapolation
Lesson: Coefficient of Determination, and Nonlinear Modeling

Week 13 | Topic: statistic; Reading software output for regression; Selection of a model for data that follows
a non-linear form
Lesson: Transformations and Inference

Week 14 | Topic: Fitting exponential, power, and logarithmic functions through linear transformations;
Inference procedures for the slope of the regression line; Prediction Interval
Lesson: lIdentifying the Appropriate Statistic

Week 15 | Topic: objective of the study, Type and distribution of the data used, and Nature of the
observations (paired/unpaired).
Lesson: Correlation Simple Regression

Week 16 | Topic: A correlation analysis provides information on the strength and direction of the linear
relationship between two variables,

Delivery Plan (Weekly Lab. Syllabus)
iRl e sl #leiall
Week Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
%Jﬂ\} e&aﬂ\ J.JLAA




Text Available in the Library?

Introduction to Statistics

Required Texts . . . . No
David Lane, Rice University

Introduction to Statistics and Data Analysis Third

Recommended Texts Edition No

Roxy Peck, Chris Olsen, Jay Devore

Websites Interactive e-book (for 10S and OS X)
Grading Scheme

Group Grade ll Marks (%) | Definition

A - Excellent Sl 90 -100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
(SSuOc?els,gO()Broup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail N (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will by
rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the onl
adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above

Module Aims, Learning Outcomes and Indicative Contents
40L5 Y1 il ginall g alail) il 5 gl Hal) 3ol Calaa



https://itunes.apple.com/us/book/introduction-to-statistics/id684001500?mt=11
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Module Title Optics physics Module Delivery
Module Type Core Theory
Module Code PHY32023 ®@ Lecture
. Lab
ECTS Credits 6 .
- Tutorial
O Practical
SWL (hr/sem) 150 .
- O Seminar
Module Level UGx1l UGIV Semester of Delivery 7
Bachelor's degree in
Administering Department Physics (First cycle) College College of science
Module Leader Dr. Bager Obaid al-Nashy e-mail bagernano@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date | 01/06/2023 Version Number 1.0

Relation with other Modules
6 DAY Al yall o) gall xe 48Dlall

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
0L Y il sinall g aleil) il g Al Hall salall Calaal

describe polarization and the properties of polarizing components - describe the
concept of quantum nature of light and discuss the limitations of classical optics,

This course will introduce the modern optics beginning with a description
electromagnetic radiation and the use of Fourier techniques to describe optical systems
A central theme is a description of phase and coherence that enables a discussion of
applications of modern optics including interference, diffraction and polarisation, by
introducing interferometers, interference in multilayer films, diffracting gratings,
holography, and confocal microscope.

Module Aim

Al Hall Balal) Caloa




Module Learning
Outcomes

o Hall 3alall alasl) s j3a

After the course, the student should be able t(

Module learning outcomes

Qualitatively describe the Hungens-Fresnel principle and Kirchhoff diffraction
theory

Qualitatively describe the diffraction pattern using Fourier techniques

Understand the principle of interferometers; be able to determine interference -
fringes.

Understand the principle of antireflection coating; be able to design and analyse
multi-layer antireflection systems.

Understand the principal of a cavity and be able to describe the operation of a Fabry-
Perot interferometer

Understand the Gabor’s analytical method of holography; determine configurations
of formation and reconstruction of a hologram

Understand principle of diffraction grating; determine diffraction patterns, resolving
- power, and spectrums by diffraction gratings.

Indicative Contents

The course introduces k-space (wave vector space) and the reciprocal lattice with it
applications, which are central concepts for further studies within solid state physics. I
addition, the course gives an overview of different models to describe the properties o

solid materials. The syllabus is as follow;

. Classification of solid material, atomic binding
. Crystalline materials, lattice vectors, unit cells

0
Lol Y ol giadll 1. Reciprocal space, Brillouin zones _
2. X-ray diffraction, Bragg’s law, von Laue equations
3. Lattice vibrations, phonons, heat capacity
4. Free electron model, resistance in metals, Hall effect
5. Band structure, Bloch wave functions, introduction to band structure calculations
6. Semiconductors, metals, superconductivity and magnetism
Learning and Teaching Strategies
el 5 alatl) laasd] yid
[he main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical
Strategies hinking skills. This will be achieved through classes, interactive tutorials and by

onsidering type of simple experiments involving some sampling activities that are
nteresting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
sl IS lUall alaiil) ) jal) Jasl) Lo _saarl QIR ALl st Jaal

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 5
daaill A Cllall alatiall pe ol yall Jaall Lo sl Qlldall patiall e (ol jal) Josl)

Total SWL (h/sem) 150

Jaadll J3a Calldall IS ol Hall Jaal)

Module Evaluation

3.:\.;»\)3]\ Balall e:usA
Time/Numb . i

As or Weight (Marks) Week Due | Relevant Learning Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Week Material Covered

the propagation of Light

Week 1 | 1.1 One-Dimensional Waves
1.2 Harmonic Waves
1.3Phase and Phase Velocity

1.4 The Superposition Principle
Wweek 2 | 1.5 The Complex Representation
1.6 Phasors and the Addition of Waves

2.1 Plane Waves
2.2 The Three-Dimensional Differential Wave Equation
Week 3 | 2.3 Spherical Waves

2.4 Cylindrical Waves

3. The Nature of Polarized Light Polarizers
Week4 | 3.1 Dichroism

3.2 Birefringence

3.3 Scattering and Polarization

3.4 Polarization by Reflection
Week5 | 3 5 Retarders
3.6 Circular Polarizers




3.7 Polarization of Polychromatic Light

Week 6

4 Optical Activity

4.1 Induced Optical Effects—OpticalModulators 380
4.2 Liquid Crystals 384

4.3 A Mathematical Description of Polarization 387

Week 7

Mid-term Exam

Week 8

4.4 interference
4.5 General Considerations
4.6 Conditions for Interference

4.7 Wavefront-Splitting Interferometers

Week 9

4.8 Amplitude-Splitting Interferometers

4.9 Types and Localizationof Interference Fringes

4.10 Multiple-Beam Interference

Week 10 | 4.11 Multiple-Beam Interference
4.12 Applications of Single and Multilayer Films
5. Diffraction
Week 11 | 5.1 Preliminary Considerations 457
5.2 Fraunhofer Diffraction 465
5.3 Fresnel Diffraction 505
Week 12 | 5.4 Kirchhoff’s Scalar Diffraction Theory 532
5.5 Boundary Diffraction Waves 535
6. Basics of coherence theory
Week 13 | 6.1 Introduction
6.2 Fringes and Coherence
6.3Visibility
Week 14 | 6.6 Coherence and Stellar Interferometry
7. Fourier Optics
Week 15 | 7.1 Fourier Transforms
7.2 Optical Applications
7.3 The Spatial Distribution of Optical
7.4 Information
Week 16 7.5 Holography
7.6 Nonlinear Optics
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl
Week Material Covered
Week 1 | Lab1:
Week 2 | Lab 2:
Week 3 | Lab 3:
Week 4 | Lab 4:




Week 5 | Lab5:
Week 6 | Lab 6:
Week7 | Lab7:
Learning and Teaching Resources
U’“.'?_)ﬂ\} ela_'m ‘)JLL.AA
Text Available in the Library?
Required Texts No
Recommended Texts No
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent B 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(S5UOC(_:61S'§O()3FOUD C - Good 2 70-79 Sound work with notable errors
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jssa 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) il 5 | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be thq

automatic rounding outlined above|




Module Information
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Module Title ANATOMY Module Delivery
Module Type Core g Theory
Module Code 0 Lecture
m Lab
ECTS Cl’editS § O Tutorial
0 Practical
SWL (hr/sem) 60 .
b Seminar
Module Level Semester of Delivery
o Medical physics Faculty of Science
Administering Department College
Module Leader AFRAH.ADIL.HAASN e-mail Afrah.adil@uomisan.edu.iq
Module Leader’s Acad. Title Ass.lec. Module Leader’s Qualification Msc
Module Tutor Non e-mail E-mail
Peer Reviewer Name Non e-mail E-mail
Scientific Committee Approval Date Version Number
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Module Information
4\:\.“:\_)35\ IR\l &LLA)L_A

Module Title nuclear physics Module Delivery
Module Type Core b Theory
Module Code PHY 32023 0 Lecture
. Tutorial
ECTS Credits 6 0 Practical
SWL (hr/sem) 150 0 Seminar
Module Level UGx11 UGIV Semester of Delivery 7

Bachelor's degree in
Physics (First cycle)

Administering Department College College of science
Module Leader Dr. Zahra abd AL- hussian e-mail
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date Version Number 1.0
Relation with other Modules
DAY L ) 3 gall ae 48D
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Ll )l 3alal) Calaal

Dn completion of the module the student is expected to be able to: LO1 Understand
itomic physics terminology, nuclear particles and interaction processes with material.
02 Identify and discuss the purpose of key components of nuclear power plant for a
ariety of different configurations. LO3 Understand the basic nuclear principles
inderlying power reactor technology and be able to carry out basic calculations in
elation to the design and operation of the plant. LO4 Have a critical understanding of
wuclear plant health, safety and environmental issues..

Module Learning
Outcomes

gyl Balall lal s jie

Basic properties of the Nucleus,Definitions andNuclear Terminology
Commonly Used Units in Nuclear Physics, properties of Nucleus Radius and Density of




he Nucleus, Charge of Nucleus Mass of Nucleus solved Examples Binding Energy,
Dther Formulas of Binding Energy Stability of the Nucleus, Nuclear Force Nuclear
Models,solved Examples Introduction, Radioactivity Decay Law Successive Nuclear
Decay first exam Radioactive Equilibrium, Natural Radiation Series, Units of Radiation
CarbonDating solved Examples Nuclear Radiation, Alpha Decay Geiger — Nutal Law
Alpha Particles Spectrum Theory of Alpha — Decay, Selection Rules of Alpha — Decay
becond exam

Hypothesis Selection Rules of Beta Decay, Gamma Decay Selection Rules of
s5amma Decay,Solved Examples Introduction, Factors affecting nuclear reactions,
Particle Incident Energy, Particle Incident Type Reaction Mechanism, Direct Reaction
Compound Nuclear Reaction, Conservation Laws Energy Conservation Law
vMlomentum Conservation Law sReaction Energy, Threshold Energy, Solved Examples
ntroduction,Theory of Nuclear Fission, Type of Nuclear Fission Midterm exam
Characteristics of Nuclear Fission, Energy distribution of Fission Fragments,Basic
Fusion Processes Requirements for control,Suggested Fusion Devices, Thermo Nuclear
\Veapons,Solved Examples Fundamental particle ,Characteristic of the elementary
particles,Leptons Grope , Mesons Grope and Baryons Grope,Proton and
\ntiproton,Neutron and antineutron,Neutrino and anti-neutrino,Pimesons,Mesons theory
of Nuclear Force,Basic Interaction Strange Particles,Conservation Laws,Solved
Examples

Indicative Contents
1ol LY b giadll

"0 understand the basic nuclear principles underlying power reactor technology and be able to carry out
pasic calculations in relation to the design and operation of the plant C1 The ability to
inderstand the mechanisms of neutron diffusion and moderation. C2 The ability to
inderstand and solve simple problems in homogeneous reactor theory. C3 The ability to
inderstand and apply simple models for the operation and shut down of reactors. C4 The
\bility to understand and calculate the thermal aspects of core heat generation and
ooling. To have a critical understanding of nuclear plant health, safety, and
nvironmental issues C1 The ability to describe the general impact of radiation on health,
he background environmental radiation levels, health effects of radiation exposure and
he relationship between reactor fission products and potential health impacts. C2 The
\bility to identify the failure modes associated with historical nuclear accidents, the
realth and environmental impacts of those accidents, and lessons learned for application

n future. C3 The ability to describe the nuclear waste disposal process and current issues-

Learning and Teaching Strategies

sl 5 alail] i) i

Strategies

The main strategy that will be adopted is to present this unit in theoretical lectures fron
the professor of the scientific subject, while encouraging students to participate ir
clarifying the topics through discussion among students with the use of means o
clarification, including posters in addition to scientific films, with a description o

recent reports of scientists in this fielg




Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Jeaaill JMa QlUall aliiiall ol 5l Jes) Lo _saarl QIR ALl st Jaal
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 5
il J3a Cllall aliidd) ye sl 5l Jaall Lo ol Qlldall patiall e (ol jal) Jas)
Total SWL (h/sem) 150
Jasdll JM& allall S sl jall )
Module Evaluation
:\.:u.nbﬂ\ 3alall ?5\"5"
Time/Numh . .
As or Weight (Marks) Week Due | Relevant Learning Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
LﬁJLﬂ\ ‘;cw‘ﬁ\ G\.@.Ld\
Week Material Covered
Week 1 | 1. Overview, historical introduction, history and significance of Nuclear and Particle Physics
2. Methods of Nuclear Physics, scattering and spectroscopy, nuclear radius, composition of matter
Week 2
mass and charge distribution in the nucleus, the discovery of the proton and neutron
3. Nuclear models, the mass of the atomic nuclei, droplet model, bonding energy, nuclear shell
Week 3
model
Week 4 | 4. Structure of cores, angular momentum, spin, parity, mag. and electr. moments, collective
excitation forms, spin-orbit interaction
5. Radioactivity and spectroscopy, radioactive decay, natural and civilisational sources of ionising
Week 5
radiation
Week 6 | 6. Nuclear energy, nuclear fission, nuclear reactors,
7. nuclear fusion, star power, star development, formation of the chemical elements of hydrogen
Week 7
duction
Week 8 | 8. Instruments, accelerators and detectors
Week 9 | axam




9. Electromagnetic interaction, differential cross section, virtual photons, Feynman graphs,

Week 10 | ;
exchange interaction
10. Strong interaction, quarks, gluons, colour and degree of freedom, deep-inelastic electron-protor
Week 11 | scattering, confinement, asymptotic freedom, particle zoo, isospin, strangeness, SU (3) symmetry,
antiprotons
Week 12 | exchange particles, W and Z, neutrinos, neutrino vibrations
Week 13 | 12. Standard model, three families of leptons and quarks, quark-lepton symmetry, Higgs boson,
free parameters
Week 14 | (jii) Fuel resources and fuel processing (iv) Waste and storage
Week 15 | (i) Radiation and health (ii) Plant safety and accidents
Radiation protection and shielding Part 2 Nuclear Reactor Engineering , Neutron diffusion and
Week 16
moderation (ii) Reactor core theory
Delivery Plan (Weekly Lab. Syllabus)
idall ‘é.c},u.nY\ GL@.&A\
Week Material Covered
Week 1 | Lab1:
Week 2 | Lab 2:
Week 3 | Lab 3:
Week 4 | Lab 4:
Week 5 | Lab5:
Week 6 | Lab 6:
Week 7 | Lab7:
Learning and Teaching Resources
u.u..gJSﬂ\j (A:..d‘ J.JLLAA
Text Available in the Library?
Required Texts No
Recommended Texts No
Websites
Grading Scheme
Group Grade ) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good EENRTEN 80 -89 Above average with some errors
(Ssuoc?els(')so();roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall a8) ol | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required




Module Information
mbﬂ\ saldll Q\AJ&M

Miodule Title solid state physics | Viodule Delivery
viodule Type Core Theory
Mlodule Code PHY 1102 ™ Lecture
Lab
ECTS Credits | Tutorial
O Practical
WL (hr/sem) .50 O Seminar
viodule Level JGx11 UGIV bemester of Delivery
Bachelor's degree in
D e .
Administering Department hysics (First cycle) College College of science
viodule Leader Dr. Mundher Al-Shakban e-mail viundher.al-shakban@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification h.D.
viodule Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
cientific Committee Approval Date )1/06/2023 ersion Number 0

Relation with other Modules
DAY Agual 5l 3 sall ae 8|

Prerequisite module

None

emester

Co-requisites module

None

emester

Module Aims, Learning Outcomes and Indicative Contents
Bals Y bty Jdadl il g demlyll 35U) Colutal

Module Aims

ooyl 33U CBlaal

Explain mechanical properties of solid matter, and connect these to bond type.
Explain how diffraction of electromagnetic waves on solid matter can be used to obtain lattice
structure.
Know the concept of “phononsg,, and how the dispersion relationship appears for different lattice
structures.
}. Explain how a lattice vibrates at finite temperature, and how these vibrations determine the heat
capacity and conduction.

Know the concept "density of states;, in one, two and three dimensions.
Explain simple theories for conduction of heat and electrical current in metals.




Module Learning
Putcomes

Lo 3Ll ladl ol 2

After the course, the student should be able to

describe and classify materials from their crystal structure and atomic
arrangements

apply the theory for X-ray diffraction in reciprocal space (k-space) to
determine the lattice structure of crystalline materials and also be able to
use these principles for other waves in solid materials

describe the different physical mechanisms for crystal binding by
identifying repelling and attractive interaction coupled to atomic
properties

formulate basic models for lattice vibrations (phonons) and their influence
on the physics of crystalline materials, make calculations based on these
models and be able to relate the conclusions form the models to
experimentally measured properties of materials

formulate electron properties in a periodic potential, explain factors that
affects the band structure of a crystalline material, make a simple band
structure calculation and based on this develop a qualitative
understanding of the band structure of materials

explain the physical principles for different types of electric and magnetic
phenomena in solid materials and relate this to macroscopically
measurable quantities

Indicative Contents

Lol ol gzst

@ N E SV ™

[he course introduces k-space (wave vector space) and the reciprocal lattice
vith its applications, which are central concepts for further studies within
olid state physics. In addition, the course gives an overview of different
models to describe the properties of solid materials. The syllabus is as follows

Classification of solid material, atomic binding
Crystalline materials, lattice vectors, unit cells
Reciprocal space, Brillouin zones

. X-ray diffraction, Bragg’s law, von Laue equations

Lattice vibrations, phonons, heat capacity

. Free electron model, resistance in metals, Hall effect
. Band structure, Bloch wave functions, introduction to band structure

calculations

. Semiconductors, metals, superconductivity and magnetism

Learning and Teaching Strategies

a5 ] i) i

strategies

'he main strategy that will be adopted in delivering this module is to encourage students’ participation
n the exercises, while at the same time refining and expanding their critical thinking skills. This will be
chieved through classes, interactive tutorials and by considering type of simple experiments involving
ome sampling activities that are interesting to the students.




Student Workload (SWL)

structured SWL (h/sem) 7 Structured SWL (h/w) i
el 3 Il ozl ol ) fod ? eyl Il sl ok ?
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) i
hadh I3 CIall (oxl) pe ol ol 1 e ol Il il byt ok ?
l'otal SWL (h/sem)

Ladh g el JSUI )l ot 50

Module Evaluation

:\,p.u\‘)ﬂ\ saldll ?.1:\9.1
Time/Numb i .

\s or Weight (Marks) Week Due Relevant Learning Outcome

Duizzes 2 10% (10) 5,10 1O #1,2,10and 11
rormative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
ssessment Projects / Lab. 1 10% (10) Continuous I

Report 1 10% (10) 13 LO#5,8and 10
summative Midterm Exam 2 hr 10% (10) 7 1O #1-7
1ssessment Final Exam 2hr 50% (50) 16 Al

rotal assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall
Veek Viaterial Covered
.- Crystal structure-
1-1 Basis, Lattice crystal translation vector and lattice-symmetry operations
Weekd 1-2 two dimensional lattice type-three dimensional lattice type
Week 2 |-3 Miller indices, the indices of a direction, Position in the cell
|-4 simple crystal structure (Sodium chloride structure, Cesium chloride structure
Weeks 1-5 Close-packed structure-Diamond structure, Zinc Sulfide structure).
2- Crystal diffraction and the reciprocal lattice
Week 4 2-1 Bragg law-Experimental diffraction methods
-2 Laue method-rotating crystal method-powder method
Week 5 2-3 reciprocal lattice-Brilloun zones
2-4 structure factor of the basis.




3- Crystal Binding-crystal of Inert gases
3-1 Vander Waals
3-2 London interaction
Week 6 o .
3-3 equilibrium lattice constants

3-4 Cohesive energy

Week 7 viid-term Exam

3-4 Repulsive interaction

3-5 Compressibility and Bulk modulus
Week 8 3-6 lonic crystal

3-7 Madelung energy

3-8 Covalent crystal

3-9 Metal crystal
Week 9 3-10 Hydrogen
3-11-bonded crystal
3-12 Atomic radii,

I- Phonons and Lattice vibrations
Week 10 4-1 phonon Momentum
4-2 Inelastic scattering of photons by long wavelength phonons

4-3 Inelastic scattering of neutrons by phonons

4-4 Vibration of monatomic lattices-group velocity

Week 11
4-5 phase velocity
4-6 Vibrational modes of Lattice with two atoms per primitive cell-Local phonon modes.
»- Thermal properties of solids
5-1 Lattice heat capacity
Week 12 5-2 Classical model for specific heat
5-3 Einstein model
5-4 Density of modes in one dimension
5-5 Density of modes in three dimensions
5-6 Debye model of the lattice heat capacity, Anharmonic crystal interactions
Week 13 5-7 thermal expansion-thermal conductivity
5-8 Lattice thermal resistivity
5-9 Normal and Umklapp processes.
- Free electron model
Week 14 6-1 classical free electron theory

6-2 Drude model-Lorentz model




6.3Thermal conductivity for free electron gas,
7- Quantum free electron model
7-1 energy levels and density of state in one dimension-free electron gas in three dimensions

/-2 density of state for free electron gas in three dimensions

Week 15 7-3 -Somerfield’s model for metallic conduction
7-4 electrical conductivity,
Week 16  Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
aidall = s GL@.LJ\
Veek Viaterial Covered
Week 1 Lab 1: introduce students to some of the equipment they will use in the lab.
Week 2 Lab 2: Ohm's Law
Week 3 Lab 3: Achieving the discharge of a charged capacitor and calculating its time constant
Week 4 Lab 4: Find the internal resistance of the voltmeter
Week 5 Lab 5: Connecting the resistors in series and fulfilling Kirchhoff's voltage law
Week 6 Lab 6: Frequency Response of RLC Circuits
Week 7 Lab 7: Filters

Learning and Teaching Resources
w‘)dﬂ\j ?LUM JJL».AA

Text Available in the Library?

. Introduction to solid state physics C. Kittel

Required Texts Yes
Recommended Texts solid State Physics, J.S.Blakemore No
IVebsites
Grading Scheme

5roup Srade ) Marks (%) pefinition

A - Excellent Sl 0-100 Dutstanding Performance

B - Very Good I A 0-89 Above average with some errors
5u0c<_:e1580()3r0up C - Good A 0-79 ound work with notable errors

D - Satisfactory Lo ga 0-69 Fair but with major shortcomings

E - Sufficient Jode 0-59 Vork meets minimum criteria
Fail Group FX - Fail (bl 43) ol 45-49) Viore work required but credit awarded
0 —49) F — Fail ) 0-44) Considerable amount of work required




Module Information
d) Hall Balal) Chla slaa

Module Title 3asic physics Module Delivery
viodule Type Theory
O Lecture

Viodule Code O Lab

. O Tutorial
FCT t
CTS Credits ' O Practical
WL (hr/sem) 125 hr O Seminar
Viodule Level Balall A L3 53l (s il emester of Delivery
\dministering Department "'ype Dept. Code College Type College Code
viodule Leader Name e-mail E-mail
Module Leader’s Acad. Title Assistant Professor Viodule Leader’s Qualification h.D.
viodule Tutor Dr.bager obaid alnashy e-mail agernano@uomisan.edu.iq
Peer Reviewer Name Name e-mail E-mail
cientific Committee Approval Date 1/06/2023 ersion Number 0

Relation with other Modules
6 AV A 5ol 3 sall ae A8l

Prerequisite module

None emester

Co-requisites module

None bemester

Module Aims, Learning Outcomes and Indicative Contents
LY iy sinall g alaill il g Al Hall salall Calaal

Module Objectives
sl all alall Calaaf

4:\314)@5“ wy‘ 33la dl:u
palall alaal AU 5

To introduce the fundamental concepts of physics which provide a foundation for
further study of materials, structures, mechanics and electronics at a level necessary
to commence an engineering degree programme.

. To consolidate a common knowledge base and begin the development of a learning
methodology appropriate to an engineering degree programme.

8. On successfully completing the module you will be able to...

}. Demonstrate understanding of the fundamentals of physics

. Apply basic concepts in the analysis of mechanical, electrical and thermal problems




Module Learning
Dutcomes

braal all 3alall alaill s y3a

. Statics — (including forces and moments)
3. Structure of matter
}. Thermal propertiesand heat transport

. Electrical properties

(Ja_ﬂ\ Sila yaa JBa
salall Chla yaa A4S Ay

Syllabus plan

Introduction — physical parameters; dimensions and units; scalar and vector
quantities; measurements; conservation of energy

Indicative Contents
Hala LY il gl

oLl JUiall s 30Lall 400L3 Y il siaall 400K _

ndicative content includes the following.

art A - Circuit Theory

Flectrical Circuits: AC Circuits: Kirchhoffs laws for AC circuits, Complex Reactance and Impedance,

eries LCR Circuit: (1) Resonance (2) Power Dissipation (3) Quality Factor, (4) Band Width, Parallel
LCR Circuit.. [15 hrs]

emiconductor Diodes: P and N type semiconductors, energy level diagram, conductivity and Mobility,
Concept of Drift velocity, PN junction fabrication (simple idea), Barrier formation in PN Junction Diode,
tatic and Dynamic Resistance, Current flow mechanism in Forward and Reverse Biased Diode, Drift
elocity, derivation for Barrier Potential, Barrier Width and current Step Junction. Two terminal device
nd their applications: (1) Rectifier Diode: Half- [15 hrs]

AC Circuits Il - Phasor diagrams, definition of complex impedance, AC circuit analysis with complex
umbers. [10 hrs]

vaveRectifiers.center-tappedandbridgetypeFull-waveRectifiers,Calculation of Ripple Factor and
Rectification Efficiency,L and C Filters (2) Zener Diode and Voltage Regulation, Principle and structure
f LEDS, (2) Photo diode(3) SolarCell.. [15 hrs]

Revision problem classes [6 hrs]

art B - Analogue Electronics

Fundamentals

Resistive networks, voltage and current sources, Thevenin and Norton equivalent circuits, current and
oltage division, input resistance, output resistance, coupling and decoupling capacitors, maximum power
ransfer, RMS and power dissipation, current limiting and over voltage protection. [15 hrs]

Components and active devices — Components vs elements and circuit modeling, real and ideal elements.
ntroduction to sensors and actuators, self-generating vs modulating type sensors, simple circuit
nterfacing. [7 hrs]

Diodes and Diode circuits — Diode characteristics and equations, ideal vs real. Signal conditioning,
lamping and clipping, rectification and peak detection, photodiodes, LEDs, Zener diodes, voltage
tabilization, voltage reference, power supplies. [15 hrs]




Learning and Teaching Strategies

sl g abeil) il i

strategies

D) o bl i) yias S oy
'ype something like: The main strategy that will be adopted in delivering this module is to encourage
tudents’ participation in the exercises, while at the same time refining and expanding their critical
hinking skills. This will be achieved through classes, interactive tutorials and by considering types of
imple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)

structured SWL (h/sem)
ladl) O Uall adaiiall asl jall el

ptructured SWL (h/w)
be sausl calldall alitiall sl Hall Jaall

Unstructured SWL (h/sem)
bl JDA Calall aliiiall ye oasd ) Jeal)

Unstructured SWL (h/w)
be sal allhall aliiall e sl al) Jaal)

['otal SWL (h/sem)
badl)l g3 caltall Sl 5l Gl

Module Evaluation

:\:\M\Jﬂ\ saldll (»;.1:\9.1

s Time/Number Weight (Marks) Week Due  Relevant Learning Outcome
Duizzes 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 10% (10) 2 and 12 LO #3, #4 and #6, #7
ISsessment Projects / Lab. 10% (10) Continuous A
Report 10% (10) 13 LO #5, #8 and #10
summative Midterm Exam 10% (10) 7 LO #1 - #7
Issessment Final Exam 50% (50) 16 |l

[otal assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl e gl Zleiall
Veek Viaterial Covered
Week 1 bemiconductor introduction
Week 2 “nergy band
Week 3 51 and Ge properties'
Week 4 Crystal structure of Sl and Ge
Week 5 viobility in Semiconductor




Week 6 Doping in Semiconductor
Week 7 ['ypes of Semiconductor
Week 8 Drift and diffusions’ current in semiconductor
Week 9 P-N junction characteristics
Week 10 liode
Week 11 Load line analysis for diode
Week 12 Diode models
Week 13 ['ype of diode
Week 14 beries and parallel diode configuration
Week 15 5ates of diode
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
oidall e gl #leiall
Veek viaterial Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
u;g)dﬂ\} ?S,—d\ JJLAAA

Text

Available in the Library?

Required Texts

Recommended Texts

Chand Publication)

. ElectronicdevicesandcircuitsR.L.Boylstad(Pearsonindia)
. Electronic Principles- A.P.Malvino (Tata McGrawHill)
. Principles of Electronics- V. K. Mehta and Rohit Mehta (S.

[Vebsites
Grading Scheme
roup Srade sl Marks %  Definition
A - Excellent Dkl 0-100 Dutstanding Performance
uccess Group  [B - Very Good las s 0-89 \bove average with some errors
50 - 100) C - Good TN 0-79 sound work with notable errors
D - Satisfactory Lo s 0-69 Fair but with major shortcomings




Module Information
mbﬂ\ saldll Q\AJ&M

Module Title Plasma physics Miodule Delivery
Mlodule Type Core Theory
Mlodule Code PHY31021 Lecture
I ] [ ® Lab
ECTS Credits D .

C Tutorial

O Practical

WL (hr/sem) .50 .

— O Seminar
viodule Level UGx11 UGIV emester of Delivery

Bachelor's degree in

\dministering Department hysics (First cycle) College College of science
viodule Leader Dr. Ahmed Shahab ahmed e-mail Ahmedshehab@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification h.D.
viodule Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
cientific Committee Approval Date 1/06/2023 ersion Number 0

Relation with other Modules
6 AY) Agual 5l 3 sall ae 28|

Prerequisite module

None emester

Co-requisites module

None emester

Module Aims, Learning Outcomes and Indicative Contents

BaLa Y Sbgtly el il g Zeh )l 500 ol

Module Aims

ool ) 33U Coloaf

Module aims

Fusion, whether by inertial confinement or magnetic confinement, requires deuterium
\nd tritium to be heated to such high temperatures that the electrons are stripped from
he ions. The resulting conducting gas is called a plasma. Plasmas are common place
iround the universe so the topic of plasma physics is important in many branches of
cience including astrophysics and solar physics, as well as having industrial
\pplications. This course aims to introduce the basic plasma physics principles through
| combination of physical pictures and mathematical analyses, often using examples
rom fusion to provide specific applications.




Module Learning
Dutcomes

oyl 83leld ol ol 2

Module learning outcomes

Describe, both through physical pictures and mathematics, the orbits of individual
particles in magnetic and electric fields: the cyclotron frequency, the guiding centre,
he ExB drift, the gradB and curvature drifts and the polarisation drift.Write down
xpressions for the quantities that are conserved when a charged particle moves in a
nagnetic field: energy and magnetic moment. Use this principle to show how charged
particles can be trapped in a magnetic mirror. Understand the limitations of a magnetic
mirror for confining plasma for fusion

Demonstrate an understanding of the principles of magnetic confinement in a toroidal
nagnetic field configuration, including the roles of both the poloidal and toroidal
nagnetic fields. Describe the basic principles of tokamak operation.

Describe the process of inertial confinement fusion.

Describe the physics of Debye shielding and be able to derive the Debye length
nathematically. Write down the definitions of a plasma.

Demonstrate an understanding of the distribution function and how to derive plasma
lensity and flow by integrating over velocity space.

ithout rigorous mathematical derivation, describe how plasma fluid equations can be

btained from the kinetic equations for plasma evolution. Given the fluid equations,
lescribe the physics of the individual terms. Derive the ideal MHD equations from the
»-fluid equations. Describe, without proof, the concept of "frozen in" magnetic field.

5iven the fluid equations, derive the diamagnetic drift. Provide a physical explanation
or the origin of the diamagnetic drift, including why it is not experienced by a single
article.

Demonstrate an understanding of equilibria for cylindrical and toroidal plasma
ystems. Derive the equilibrium relations for cylindrical systems. Describe
jualitatively the features of toroidal equilibria including the origin of the Grad-
bhafranov equation (without rigorous proof); the concept of toroidal flux surfaces, and
lefinitions of equilibrium quantities such as aspect ratio, safety factor, major and minor
adius, etc.

Perturb and linearise the equilibrium equations. As examples, be able to derive
xpressions for the frequency of basic plasma waves: Langmuir wave, ion sound wave.
Describe the physics responsible for the wave.

Indicative Contents

Lalay Y ol gzl

Module content

Syllabus

Charged particle orbits and drifts
. Magnetic mirror and toroidal magnetic confinement
3. Debye shielding and formal definition of a plasma

l. Inertial confinement




. Distribution functions and velocity space integration

. Kinetic equation and fluid equations, diamagnetic drift

. ldeal magneto-hydrodynamics (MHD), plasma equilibrium
3. Plasma waves: Langmuir wave, sound wave

Basic properties of the different space physics bodies/regions (e.g. Sun, planetary
nagnetospheres) and plasmas (solar wind, magnetospheric plasma, ionosphere)
ncountered in the Solar System; Origin and loss of these plasmas (e.g., pick-up
rocesses, open magnetosphere); how plasmas interact (solar wind interaction with
olar system bodies) and implications (space weather). This will be studied by applying
he following theories and concepts: - Debye length; Single particle motion; Kinetic
heory; Fluid theory/MHD - Convectively stable; Hydrostatic equilibrium - Kinetic
Vlasov): Distribution functions and electrostatic Langmuir waves - MHD: single-
luid, generalised Ohm's law, ideal MHD, magnetic induction equation, magnetic
Reynolds number, frozen-in-field theorem; plasma beta; magnetic reconnection; waves
Alfven, magnetosonic, whistler, shock waves); scale analysis - Fluid: Continuity
rquation with chemical source and loss Students will familiarise with the manipulation
\nd plotting of spacecraft plasma observations in

Learning and Teaching Strategies

bl 5 alal) i) i

btrategies

Dn completing the Space Physics module, students will be able to:
Classify the main domains where space physics applies and enumerate their properties

Describe and apply the relevant key physical theories that control the properties of
lifferent space plasmas and plasma phenomena,

* Calculate the quantitative behaviour of different space physics phenomena using
plasma physics analysis methods,

Demonstrate an understanding of how space physics has a practical impact on
veryday life in the field of space weather,

Identify ways in which experimental studies of space physics phenomena have
\dvanced our understanding of basic plasma physics

Student Workload (SWL)

structured SWL (h/sem)
Lot Jos LIl (Lonl) ) o

I tructured SWL (h/w) I
9 e gosl Il (azl) ) Lo )

Jnstructured SWL (h/sem)
badl I Il Lozl s ) e e gl CAall ozl ) ok

Unstructured SWL (h/w)




[otal SWL (h/sem)
badll JMs Il ISyt Lo

150

Module Evaluation
Al ) 3oLl apss

Time/Numb . .
s or Weight (Marks) Week Due Relevant Learning Outcome
Duizzes 2 10% (10) 5,10 lO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 lO#3,4,6and 7
ssessment Projects / Lab. 1 10% (10) Continuous Al
Report 1 10% (10) 13 LO#5,8and 10
ummative Midterm Exam 2hr 10% (10) 7 LO # 1-7
ssessment Final Exam 2hr 50% (50) 16 A
[otal assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ G\.@_Ld\
Viaterial C
Veek
vered
Dccurrence of PlasmasinNature . ..................... 1.1
Week 1 Definition of Plasma . . . ... 1.2
Concept of Temperature. .. ...................... 1.3
Week 2 Debye Shielding . .............. 1.4
l'he Plasma Parameter .. ....................... 1.5
e CriteriaforPlasmas . .......... ... ... . i, .1.6
Applications of Plasma Physics. .. ................. .. 1.7
Week 4 5as Discharges (Gaseous Electronics) . ................. 1.8
Controlled Thermonuclear Fusion. .. ................... 1.9
Week 5 ppace Physics . .......... o 2.1
viodern Astrophysics. ............ ... ... . ... : 2.2
o MHD Energy Conversion and lon Propulsion............ 2.3
solid State Plasmas. . ....................... .. ... 2.4
Week 7 Bas Lasers. ... 2.5
Particle Accelerators . .......... . . 2.6
ndustrial Plasmas . .. .......... ... ... . 2.7
Week8 Atmospheric Plasmas. . ........ .. .. . i 2.8
single-Particle Motions . .. .......... ... . L 3.1
Week 9 UniformEandBFields............................ 3.2
e 3.3
FINtE E. ... e 3.4
Week 10 Sravitational Field . . ............. ... ... ... ... ... 3.5
NonuniformBField. .................... .. ..... 3.6
Week 11 /BLB: Grad-BDrift. ... . 3.7




curved B: Curvature Drift. ................. ... ..3.8
Week 12 /B=B: Magnetic Mirrors. . ................... .. ... 4.1
NonuniformE Field. ................................ 4.2
Week 13 [ime-Varying EField . ........................ . 4.3
[ime-VaryingB Field. ..................... ...... 4.4
Plasmasas Fluids . . .......... ... .. 4.5
Week 14 Relation of Plasma Physics to Ordinary Electromagnetic. . . . 4.6
Maxwell’s Equations . .. .................. .51
Week 15 Classical Treatment of Magnetic Materials...  ..... .5.2
Classical Treatment of Dielectrics. .......... .53
Week 16 The Dielectric Constant of aPlasma......... .5.4

Delivery Plan (Weekly Lab. Syllabus)

D8Rl e gl el

Veek Viaterial Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources

w..gJSﬂ\} e&:..\h J.JLLAA

Text

Available in the Library?

Introduction to Plasma Physics and Controlled

e T Fusion Francis F. Chen o
Recommended Texts no
IVebsites

Grading Scheme
5roup Srade ) Marks (%) pefinition
uccess Group A - Excellent Sl 0-100 Dutstanding Performance




50 - 100) B - Very Good Mo L 0-89 Above average with some errors

C - Good Ao 0-79 sound work with notable errors

D - Satisfactory Lo ge 0-69 Fair but with major shortcomings

E - Sufficient P 0-59 NVork meets minimum criteria
Fail Group FX - Fail (Al 43) sty (A5-49) More work required but credit awarded
0 — 49) F — Fail ) 0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will be
ounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the only
djustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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Module Information
mbﬂ\ 3aldll C"_QLA)LLA

Module Title English Lanquage 11 Module Delivery
Module Type S Theory
Module Code | UNI2104 Lecture
O Lab
ECTS Credits | Tutorial
O Practical
SWL (hr/sem) 8. O Seminar
Module Level UGx11 UGII Semester of Delivery 3

Bachelor's degree in
Physics (First cycle)

Administering Department College College of science
Module Leader Murtadha Mohammed e-mail enana@uomisan.edu.iq
Module Leader’s Acad. Title Assis. Lecturer Module Leader’s Qualification Ms. C.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval £/202A/061 ) Version Number 10
Date
Relation with other Modules
LAY Al all ol gall ae A8
Prerequisite module UNI1103 Semester 2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0L5 Y1 il ginall g alail) il 5 gl ) solall Calaa

6. New Headway Beginner, this course aim that both Teachers and students
can rely.
Module Aims | 7. An authoritative integrated syllabus.

) )l 5ol Calaaf | 8, Motivating topics.

9. Clearly focused tasks combine with a real understanding of what works
in the classroom.

10. It all makes for effective teaching and effective learning.




Module Learning
Outcomes

A, salall lesl) s e

7. Full-length foundation course for absolute beginners or near beginners
lacking in confidence.

8. Grammar syllabus introducing past, present, and future time.

9. Vocabulary syllabus focusing on key, high-frequency items, avoiding
unnecessary overload.

10. Manageable communicative activities putting language into context.

11. Staged step-by-step approach building on students’ skills and confidence.
12. Clear, fresh design with plenty of photos and illustration.

Indicative Contents
Hala Y il gl

- Reading books in the specialist, to overcome of good writing in English
Language.
- Listening a lot for the English content such as Movies, repots, and news,
to overcome of good speaking in English Language

Learning and Teaching Strategies

sl g abeil) il i

Strategies

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering type of simple experiments involving some sampling activities that are interesting to

the students.

Student Workload (SWL)

Structured SWL (h/sem) e Structured SWL (h/w) v
Jeadll JUA lUall adatiall ol Hall Jasl) Lo sanal (Ul aliiall ol Hall Jeal)

Unstructured SWL (h/sem) vy Unstructured SWL (h/w) Y
el A lUall alaiiall pe ol pall Jaad) Lo sl Callall aliial) ye ol jall Jasl

Total SWL (h/sem) .

Jaml) A Calall IS ) 5 Jas)




Module Evaluation
Ayl Bolall anli
Time,/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 15% (15) 47,11 LO #1,3, 5,6,9 and 10
Formative Assignments 2 10% (10) 3,12 LO# 2,4, Fand 11
assessment Projects / Lah. a 0% (10) Continuous | All
Report 1 15% (15) 13 LO #5 and 10
Summative Midterm Exam 2 hr 10% (10) 8 LD #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Grading Scheme
Group Grade il Marks | befinition
(%)
A - Excellent B 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(Ssuoc?elsgo()}roup C - Good A 70-79 Sound work with notable errors
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) auil ) | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will be
rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the
only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




Module Information
mbﬂ\ saldll Q\AJ&M

Module Title Mathematical Physics Module Delivery
Module Type Core ® Theory
Module Code PHY41032 Lecture
ECTS Credit 5 @ Lab
redits = Tutorial
O Practical
SWL (hr/sem) 150 .
I O Seminar
Module Level UGx11l UGIV Semester of Delivery 7

Bachelor's degree in
Physics (First cycle)

Administering Department College College of science
Module Leader Dr. Bager Obaid Al-Nashy e-mail bagernano@uomisan.edu.iq
Module Leader’s Acad. Title Ass. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date | 01/06/2023 Version Number 1.0
Relation with other Modules
LAY Al all ol gall ae 28

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
AL Y1 by ginall g alil) 25 g A all salall Calaa]

Module Aims
Al all 3oLl Calaal

Module aims

The Applied Module for Mathematics and Physics in Stage 2 aims to introduce
some of the main ideas and theories of modern applied mathematics and
mathematical physics, along with some of the main mathematical methods that are
used to study and solve problems in these theories. Working alongside the
modules provided in the Physics department, the aim is to present a mathematical
viewpoint, but still in the context of applications, so that theory and technique
progress in tandem. The overall aim is to lay the foundations for the further study
of applied mathematics and mathematical physics in Stages 3 and 4.

As part of these broad aims, this module has the following components




. Classical Dynamics (Spring) presents a sophisticated form of Newton’s
laws known as analytical mechanics, which also forms an important component of
modern theories of both classical and quantum physics.

. Waves and Fluids (Spring/Summer), exploring the the dynamics of
continuous media, focusing on elementary fluid dynamics and the motion of
waves. This lays the foundations for the full development of fluid dynamics in
stages 3 and 4, as well as for modules on electromagnetism and quantum
mechanics. The mathematical techniques of vector calculus are employed and
further developed, as are Fourier methods.

Module Learning
Outcomes

o Hall 3alall alasl) s jAa

. Module learning outcomes

. Subject content

. Classical Dynamics

. Lagrangian mechanics. Constraints, generalized coordinates, Lagrange's

equations, connection to Newton’s laws. Constants of the motion: ignorable
coordinates and Jacobi's function. Qualitative analysis of systems with a single
degree of freedom using Jacobi's function. Examples, including conservative central
forces and the Lagrangian analysis of the spinning top.

. Hamiltonian mechanics. Generalized momenta and the Hamiltonian.
Derivation of Hamilton's equations from Lagrange's equations. Conservation
results. Poisson brackets. Equations of motion and conservation laws in Poisson
bracket form.

. Phase-plane techniques. Trajectories and equilibria for conservative and
damped systems.

. Variational principles. Reformulation of Lagrangian mechanics (and
Hamiltonian, if time permits) in variational form. Examples of other variational
problems (e.g., brachistochrone, geodesics on a plane and sphere).

Indicative Contents
ala Y1 b giaal)

Aims:

There are several aims of this module:

1. Break down possible barriers between physics and mathematics, learn their
differences and similarities and thus be able to translate from one level of
description to another.

2. Build up mathematical intuition from anologies with physical problems.
Absolute majority of good mathematicians use physical analogies to guide their

research.




3. Familiarise students with the main concepts of theoretical physics to broaden
their horizons.

4. Provide motivation and connections for other modules and to explain the
practical applications of undergraduate mathematics studied in the department.
Assessable learning outcomes:

By the end of the module students will be familiar with the physical concepts of
vectors, vector and scalar fields and will be able to apply them to formulate
mathematical problems from physical description.

The main skill we will be developing during the module is the ability to separate
important factors from the unimportant and to create models of different levels of
sophistication. We shall also learn how to analyze solutions from the physical

point of view and to use Taylor series to derive tractable simplifications-

Learning and Teaching Strategies

aslaill 5 alal) i) i

Strategies

Outline content:
Mechanics and ODEs

Vector operators and frame invariance

Guitar strings and wave equation: simplest PDEs
Fluid motion, current, diffusion, heat transfer
Probability and statistical mechanics
Introduction to electro-magnetism

Physical origins of boundary conditions

No ok owbde

Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5
Gl J3A Ul aliall sl all Jaal) e soul UL il ) S Jan
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) 5
el A lUall alaiiall pe ol Hall Jaadl Lo sl Callall i)y ol jall Jasl
Total SWL (h/sem) 150
Jeadll A llall S ) el Jasd)
odule Evaluation
Al all Balall anss
Time/Num . Relevant Learning
Weight (Marks) Week Due
As ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous All
Report 1 10% (10) 13 LO#5,8and 10




Summative Midterm Exam 2 hr 10% (10) 7 LO #1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o sl Zleiall
Week Material Covered
1. partial Differential Equations
Week 1 1.1 Classification of PDE’s
1.2 Cauchy data
1.3 Wave equation
2.Matrices and vector spaces
2,1 Vector spaces
Week2 | 2.2 Basis vectors;
2.3 inner product;
2.4 some useful inequalities
Week3 | 2.5 Linear operators
2.6 Matrices
3. Special Functions
Week4 | 3.1 Curvilinear co-ordinates
3.2 Spherical harmonics
3.3 Bessel functions .
Week5 | 3.4 Taylor and Laurent Series
3,5 Gama function
3.6 Complex Functions
Week 6 | 3.7 Analytic Functions
Week 7 | 3.8 Beta function
3.9 Laplace transform for the function
Week 8
3.10 Inverse Laplace
Week 9 exam
4. Conformal Maps
week 10 | 4.1 Integration of Complex Functions
4.2 Derivativesas Integrals
Week 11 | 4.3 |_egemder function
5. Tensors
Week 12 | 51 Covariant and contravariant vectors
5,2 Cartesian tensors
5,3 Algebra of Tensors
Week 13 | 5.4 Multilinear Mappings 25.
5.5 Symmetries of Tensor
6. Fourier Series and Integrals.
Week14 | 6.1 Fourier series .
6.2 Fourier integral transforms
Week 15 | 6.3 The inverse discrete Fourier transform
Week 16




| 6.4 The Euler—Lagrange equation

Delivery Plan (Weekly Lab. Syllabus)
DAl e gu) el

Week Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
u.u..g)ﬂ\} ?L:\S\ JJLLA.A

Available in the
Text .
Library?
Mathematical Physics
) A Modem Introduction to Its Foundations
Required Texts . . Yes
Sadri Hassani
Mathematics for Physics
Recommended Texts A guided tour for graduate students No
Michael Stone and Paul Goldbart
Websites
Grading Scheme
Group Grade _paall LIS Definition
(%)
A - Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 - 89 Above average with some errors
(Ssuoc?elsgo()Sroup C - Good RTEY 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aallaal) 28y ol ) | (45-49) More work required but credit awarded
(0-49) F — Fail . (0-44) Considerable amount of work required




o) )

Alalize 5 ¢S Gl
DRl ey LY
) [l Ly

Aadhy sl [ Y Ll

Cragll 138 alae) Fo)ls £

YoYE/r/1a

(A8) las gl ase /(ST Al Hall Sle bl 2ae A

Glaa g ¥ /Aels 30

Jge adla daal )

gl Galaal LA

Goadaling s eI Y laall Ll goolaal) dudya .Y [alaal

O i) b e b2 b Lgaling i sl Sl ol b Gal) djaall (DU any .Y | 5aLal

SR

slailly adeill Claliu) .4

G35l 5 Apaafill (yia g jall 5 ol pualaall

Rl Ay Y

S
) ) 4 4y ) jualsa | Electrostatic Fields Coulomb's Law and 21 1-2
Al 5 d2alie &l jlaa) Electric Field strength
1 i Field Due to a Continuous Volume Charg
Distribution
i X 4,y ¢l yalsa | Electric Flux Density 2 ¢y
Al 5 Aalie @l jlaa) Flux Lines, Displacement Density
s Gauss's Law
) ) 4,3 &) yalaa | ENERGY AND POTENTIAL 2 e
Al 5 daalie Ol sl CONDUCTORS AND DIELECTRICS
s




d k&l palsa Capacitor, Inductor 2| AV

Aliu) g alaa ol Hlial
d kil palaa STEADY MAGNETIC FIELD 2.4

aliu) g Aalae ol Hlial)
) ) d k&l palsa MAGNETIC FORCES, MATERIALS, ANL 2 1Y\

Al 5 Aaalie Ol Ll INDUCTANCE
d i Gl palsa ELECTROMAGNET FIELDS 2 VY
St claial

ookl s L))

%ol v et Jaial %60 gan %)+ Adiu lalgs & 94) 0 A il Alial ; Aalie Cllall %) ¢ Liad laial

U‘“:’Jﬂb (J::\S\ JJL&.AA Y

William H. Hayt and Joun A. Buck, "Engineering Elecrtomagnetic”.
Sadiku, "Elements of Electromagnetic”.
Joseph A. Edminister, "Electromagnetics




