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Course Description Form

. Course Name:

Equipment techniques of magnetic resonance imaging

. Course Code:

MU0523101

. Semester / Year:

2nd Semester 2026

. Description Preparation Date:

2.2.2026

. Available Attendance Forms:

Attendance and online

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

180 /4

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

Name: Assist. Lecturer Amin Kadhum Amin Awad
Email:
amin.kadhm.amin@uomus.edu.iq

. Course Objectives

Course Objectives | ¢ + The student will learn about the components of
magnetic resonance imaging (MRI) device, how
works, its main and secondary parts, and the fact
that affect the resulting image.

e ¢+ The student will be familiar with all types

radiological devices
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device

e + And able to work on them, operate them, and how t

work and operate them

e + Know the basic components of each examinat

9. Teaching and Learning Strategies

Strategy

1- Identify the operating circuit of the MRI device
2- Identify the basic parts of the device
3- Identify how to operate the device

4- Identify how to use the device for the required examination

5- Follow up on the results and how to obtain them

10. Course Structure

Week Hours Required Unit or subject | Learning method Evaluation
Learning name method
Outcomes

1 2 The Magnetic Lectures, Midterm
tudent Resonance ports and exams,
dersta Imaging System  Jiscussions discussion
s the Components bup, daily
listory Introduction Ams, pop-
the And Overview exam,
device lily activity
2 2 entifie Magnets: Magnet | Lectures, Midterm
the :Types ports and exams,
ves of Permanent - liscussions discussion
agnets magnets bup, daily
Resistive - ams, pop-
Magnets exam,
- lily activity

iperconducti

ng magnets
3 2 entifie ndient Coils: Lectures, Midterm
the Des & borts and exams,
function liscussions discussion




Image Storage -
and Retrieval

Viewing Control -

and Post
Processing
MRI system
: electronics
Frequency -
Synthesizer
dio -
Frequency

Amplifier

ves of bup, daily
agnets ams, pop-
exam,
lly activity
4 The Radio-freceuncy Lectures, Midterm
tudent :system borts and exams,
dersta Transmitter & - fiscussions discussion
s the .receiver coils bup, daily
ves of :RF Coils types - ams, pop-
coils Surface coils exam,
used Volume RF 1ly activity
coils
b- nderst Shimming & Lectures, Midterm
ds the magnetic field borts and exams,
)eratin shielding: coiles Jliscussions discussion
ystem types bup, daily
the Active - ams, pop-
rsonan Passive - exam,
device lly activity
6 pes of MRI computer Lectures, | Midterm
adient system: types & reports and exams,
s used functions discussions |discussion
Acquisition - bup, daily
Control ams, pop-
Image - exam,
Reconstruction 1ly activity




pes of Data Acquisition: | Lectures, Midterm
adient Spatial encoding ports and exams,
s used Frequency - liscussions discussion
encoding bup, daily
Phase encoding - ams, pop-
Slice encoding exam,
Slice selection - lily activity
Slice location -

ce -

thickness
leview Image Lectures, Midterm
the :reconstruction ports and exams,
bncept K-space - liscussions discussion
of decoding the - bup, daily
atrices ,signal Aams, pop-
urier - exam,
ransformatio lily activity

(n (FT
leview :MR image quality | Lectures, Midterm
the Resolution - ports and exams,
bncept Matrix size liscussions discussion
of Field of view bup, daily
atrices ((FOV ams, pop-
- Slice exam,
thickness lily activity
Noise Lectures, repo| Midterm
Noise Sources | and discussions exams,
Signal-to- discussion
ise Ratio bup, daily
(SNR) ams, pop-
nsiderations: exam,
Des & ily activity

factores
student The tefacts: (0] Lectures, reports | Midterm
the learns Motion- and discussions exams,
concept of Induced discussion
image fifacts © bup, daily
stortion and adiofrequenc ams, pop-

its types |artefacts ©




Distortion exam,
efacts © lily activity

Aliasing

efacts w

Sequence

specific

artefacts
ultiple Imaging Lectures, Midterm
naging 'thods: Pulse ports and exams,
ethods quences - liscussions discussion
the n echo pulse bup, daily
MRI juence = ® ams, pop-
achine gle-, multi-, exam,
d fast spin iily activity

N0 -

Inversion

recovery

Jjuences ®

DIt tau

inversion

recovery

[[R) @ fluid

attenuated

inversion

recovery

LAIR) ©

ase-sensitive

inversion

recovery

(PSIR)
The radient echo Lectures, Midterm
bncept juences (0] borts and exams,
of Coherent liscussions discussion
adient wdient echo @ bup, daily
echo Incoherent Ams, pop-
Coherent exam,
1dient echo lily activity




Steady state
»e precession

(PSIR)

e of Echo planar Lectures, Midterm
the aging (EPI) - ports and exams,
sthods brid fast liscussions discussion
of MRI imaging bup, daily
technique ams, pop-
(GRASE) exam,
lly activity
ynstrai Diffusion- Lectures, Midterm
d and weighted borts and exams,
constr imaging liscussions discussion
ained bup, daily
naging ams, pop-
exam,
lly activity
naging Imaging Lectures, Midterm
sed on rthods: Pulse borts and exams,
> SE quences - liscussions discussion
rethod n echo pulse bup, daily
Juence © ams, pop-
gle-, multi-, exam,
d fast spin 1ly activity

no -

Inversion

recovery

Jjuences ©

prt tau

inversion

recovery

[[R) w fluid

attenuated

inversion

recovery

LAIR) ©

ase-sensitive

inversion

recovery




11. Course Evaluation

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

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

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

S.C. Bushong “Radiologic Science For
Technologists”, Mosby, Fifth edition (1988).
H. Cember “Introduction to Health Physics”,
Pergamon Press, Third edition (1987).
Catherine Westbrook and John Talbot “MRI
in Practice” (2019).

Recommended books and references (scientific

journals, reports...)

Physics for Diagnostic Radiology, P. P.
Dendy, B. Heaton

Donald W. McRobbie, Elizabeth A. Moore,
Martin J. Graves and Martin R. Prince “MRI
from Picture to Proton” (2017)

Electronic References, Websites

https://mrimaster.com/




