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1. Chris Guy & Dominic ffytche, “An Introduction to The Principles of
Medical Imaging” , Imperial College Press, 2005.

2. Sharma, Harish A. "MRI physics—basic principles." Acta
Neuropsychiatrica 21.4 (2009)
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Biology, and Protection” Elsevier, Inc. , 7th edition, 2017.

3. Stewart Carlyle Bushong, “Radiologic Science for Technologists Physics,

1. Perry Sprawls "Magnetic Resonance Imaging, Principles, Methods, and
Techniques", Medical Physics Publishing,Madison, Wisconsin, 2000.

2. M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi " Radiation Physics
and its applications in diagnostic radiological techniques", Middle
Technical University (MTU), Iraq, (2015).

3. W. R. Hendee and E. R. Ritenour "Medical Imaging Physics", 4th
Edition, Wiley-Liss, Inc.,(2002)

4. Allisy-Roberts PJ, Williams J. Farr's "physics for medical imaging".
Elsevier Health Sciences; 2007 Nov 14.
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1 .E. B. Podgorsak, "Radiation physics for medical physicists", springer-
Verlag Berlin Heidelberg, Germany(2006) ,

2 .E. Buscarini, "Manual of diagnostic imaging" Vol. 1. 2nd ed., Harald
Lutz, World Health Organization(2011)

3 .RF Farr and PJ Allisy-Roberts “Physics for Medical Imaging”, Saunders,
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4th edition.(2001)

4. C. Westbrook, "MRI at a Glance", Blackwell Science Ltd, (2002).
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Course Description Form

13.Course Name:

Physics of magnetic resonance imaging

14.Course Code:

MUO0523206

15.Semester / Year:

3" Grade — 2™ Semester / 2026-2025

16.Description Preparation Date:

29/1/2026

17.Available Attendance Forms:

Attendance

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

210\8

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




e Asst. Lect. Dhurgham Yousif Jawad dhurgham.yousif.jawad@uomus.edu.iq
o Asst. Lect. Hussein Ali Madlool hussein.ali2020@uomus.edu.iq
e [ect. Dr. Dhuha Jaleel Lawi dhuha.jaleel.lawi@uomus.edu.iq

20.Course Objectives

Course Objectives | 1. Familiar with the concepts of MRI

2. Understand the basic magnetic resonance scanner

3. Explain the principles of MRI

4. Understand the MR imaging features

5. Explain how different tissues have different T1 relaxation times and how t
affects the overall image that is created.

6. Define the meaning of TR (repetition time) and TE (echo delay time).

7. Discuss the differences between T1-weighted images, proton densi
weighted images, and T2-weighted images.

21.Teaching and Learning Strategies

Strategy 1- Methodological lecture

2- Laboratory application (practical)
3- Seminar, Reports

4- Educational Videos

22. Course Structure

=hN= Required Learning | Unit or subject name Learning Evaluation

& | £ | Outcomes method method

= | 3

1 4 | The student learns about Magnetism .
the basic physics & . PresentaFlon’ .
principles, the parts and | ® Nuclear Magnetic Resonance | explanation and | Reports, quizzes,
components of magnetic - Magnetic properties of discussion of the | oral and written
Eii‘f{f};‘nceéma%% the atomic nucleus lecture with tests

, and 1ts ditferent . .

types of new devices. Magnetic Nuclei students

2 4 | The student learns about - The spinning proton
the basic physics - Angular and magnetic Presentation,
principles, the parts and explanation and | Reports, quizzes
components of magnetic momenj[um A p . p ! . >
resonance imaging - magnetlc vectors dlSCUSSlOl.'l of the | oral and written
types of new devices Elements students

3 4 | The student learns about .
the basic physics . PresentaFlon’ .
principles, the partsand | ® Radio Frequency Energy: explanation and | Reports, quizzes,
components of magnetic | - RF pulses for excitation, discussion of the | oral and written
resonance imaging inversion and refocusing lecture with tests
(MRI), and its dlfferent students
.types of new devices
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The student learns about . . .

4 the basic physics e Nuclear Magnetlc Interactions Presenta‘gon, .
principles, the parts and | - Nuclear Alignment explanation and | Reports, quizzes,
components of magnetic | - Precession and Resonance discussion of the | oral and written
resonance imaging - Excitation lecture with tests
(MRI), and its different | p o2y ation students
.types of new devices

5 The student learns about P .
the basic physics Resonance resentaFlon, .
principles, the parts and “Larmor Frequency explanation and | Reports, quizzes,
components of magnetic Field Strenoth discussion of the | oral and written
resonance imaging : & lecture with tests
(MRI), and its different Chemical Shift students
.types of new devices

6 The student learns about | Tissue Magnetization
the b?‘sic p}t‘}i’S‘cs sand | Magnetic Direction Presentation,
prineip’es, the parts anc Magnetic Flipping explanation and | Reports, quizzes,
components of magnetic - . ) .
resonance imaging - Flip Angle ‘ discussion of the | oral and written
(MRI), and its different | - The 90 Pulse, Saturation & lecture with tests
types of new devices Excitation students

7 The student learns about Rel . d i p .
the basic physics elaxation an, tlssge cogtrast resentapon, ‘
principles, the parts and | - T1 relaxation (Spin-lattice explanation and | Reports, quizzes,
components of magnetic | relaxation) discussion of the | oral and written
resonance Imaging Factors affects on T1 lecture with tests
(MRI), and its different | 71 _weiohted images students
.types of new devices

8 The student learns about Presentation
the basic physics T2 (Spin-spin relaxation) L .
principles, the parts and | g, oo ep0 e o0 T e’fplan%tlon and | Reports, quizzes,
components of magnetic Free induction deca discussion of the | oral and written
resonance imaging ) . Y lecture with tests
(MRI), and its different | 12 weighted images students
.types of new devices

9 The student learns about P .
the basic physics resentagon, .
principles, the parts and | _o# rolaxation explanation and | Reports, quizzes,
components of magnetic | T1 and T2 values discussion of the | oral and written
resonance imaging lecture with tests
(MRI), and its different students
.types of new devices

10 The student learns about | Magnetic Susceptibility )
the basic physics Presentation,

principles, the parts and
components of magnetic
resonance imaging
(MRI), and its different
.types of new devices

- Contrast Agents

- Diamagnetic Materials

- Paramagnetic Materials

- Superparamagnetic Materials
- Ferromagnetic Materials

explanation and
discussion of the
lecture with
students

Reports, quizzes,
oral and written
tests




The student learns about

11 4

the basic physics T1 Measurement Preslenta"uon, iR .
inci : explanation an eports, quizzes,
principles, the parts and | _ ga1ation Recovery xprana pOTs, qui
components of magnetic Inversion Recove discussion of the | oral and written
resonance imaging Y lecture with tests
(MRI), and its different | T2 Measurement
: students
.types of new devices
12 4 | The student learns about | The MR Image p tati
: - ) . resentation
the basic physics - Tissue Characteristics and S .
principles, the parts and explanation and | Reports, quizzes,
components of magnetic Image Type; discussion of the | oral and written
resonance imaging Proton Densﬁy (P.D ) Images lecture with tests
(MRI), and its different | Magnetic Relaxation Times T1
: students
.types of new devices and T2 Images
13 | 4 | The student learns about | Fluid Movement and Image .
the basic physics Types PresentaFlon: '
principles, the parts and explanation and | Reports, quizzes,
.| Vascular Flow - . ) i
components of magnetic Perfusi d Diffusi discussion of the | oral and written
resonance imaging criusion and LITIUSIon = lecture with tests
(MRI), and its different | - Spectroscopic and Chemical
: . students
.types of new devices Shift
14 4 | The student learns about .
Presentation,

the basic physics
principles, the parts and
components of magnetic

NMR Spectroscopy

explanation and
discussion of the

Reports, quizzes,
oral and written

resonance imaging lecture with tests
(MRI), and its dlfferent students
.types of new devices
The student learns about . . . .
15 4 Essential concepts of imaging Presentation,

the basic physics
principles, the parts and
components of magnetic
resonance imaging
(MRI), and its different
.types of new devices

cycle
-TR
-TE
- The Echo Event and Signals

explanation and
discussion of the
lecture with
students

Reports, quizzes,
oral and written
tests

23.Course Evaluation

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

24.Learning and Teaching Resources

Required textbooks (curricular
books, if any)

1. Chris Guy & Dominic ffytche, “An Introduction to The Principles
of Medical Imaging” , Imperial College Press, 2005.

2. Sharma, Harish A. "MRI physics—basic principles." Acta
Neuropsychiatrica 21.4 (2009)

3. Stewart Carlyle Bushong, “Radiologic Science for Technologists
Physics, Biology, and Protection” Elsevier, Inc. , 7th edition, 2017.

Main references (sources)

1. Perry Sprawls "Magnetic Resonance Imaging, Principles, Methods,
and Techniques", Medical Physics Publishing,Madison, Wisconsin,
2000.

2. M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi " Radiation
Physics and its applications in diagnostic radiological techniques",
Middle Technical University (MTU), Iraq, (2015).




3. W. R. Hendee and E. R. Ritenour "Medical Imaging Physics", 4th
Edition, Wiley-Liss, Inc.,(2002)

4. Allisy-Roberts PJ, Williams J. Farr's "physics for medical
imaging". Elsevier Health Sciences; 2007 Nov 14.

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

1 .E. B. Podgorsak, "Radiation physics for medical physicists",
springer-Verlag Berlin Heidelberg, Germany(2006) ,

2 .E. Buscarini, "Manual of diagnostic imaging" Vol. 1. 2nd ed.,
Harald Lutz, World Health Organization(2011)

3 .RF Farr and PJ Allisy-Roberts “Physics for Medical Imaging”,
Saunders, 4th edition.(2001)

4. C. Westbrook, "MRI at a Glance", Blackwell Science Ltd, (2002).

Electronic References, Websites

e Radiopaedia.org

o radktob.wordpress.com
e radspe.com

e radiogyan.com




