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COURSE OVERVIEW

THIS COURSE INTRODUCES THE BASIC CONCEPTS OF MAGNETISM AND MAGNETICALLY ORDERED
MATERIALS (FERROMAGNETS, FERRIMAGNETS, AND ANTIFERROMAGNETS), SPIN-DEPENDENT
ELECTRON TRANSPORT IN SUCH MATERIALS, AND THEIR DEVICE APPLICATIONS. WHILE
COVERING THE FUNDAMENTAL PHYSICS REQUIRED FOR UNDERSTANDING OF THESE MATERIALS
AND DEVICES.

GOALS AND OBJECTIVES

THE FOCUS THROUGHOUT THE COURSE WILL BE ON APPLICATIONS, WITH EXAMPLES SUCH AS
MAGNETIC DATA STORAGE, MAGNETIC RANDOM ACCESS MEMORY (MRAM), NEUROMORPHIC
COMPUTING, SENSORS, MICROWAVE, MAGNONIC, AND QUANTUM DEVICES. IF YOU ARE
INTERESTED TO LEARN ABOUT NEW DEVICES AND TECHNOLOGIES THAT BUILD THE FOUNDATION
OF ONE OF THE FASTEST-GROWING PARTS OF THE ELECTRONICS/SEMICONDUCTOR INDUSTRY.

TEXTBOOK AND READINGS

[1] Magnetism and Magnetic Materials. ... J. M. D. Coey, Trinity College Dublin
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[2] MAGNETISM FROM FUNDAMENTALS TO NANOSCALE DYNAMICS STOHR,
JOACHIM, SIEGMANN, HANS CHRISTOPH

|[3]_QUANTUM THEORY OF MAGNETISM ROBERT M. WHITE 2007 |

COURSE ASSESSMENTS

Points
Exams 75
Reading Checks 5
Participation 5
Attendance 5
Assignments 10

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This NO. -credit hour course is 15 weeks long. You should invest NO. hours every week in this course.

WK DATE TOPIC READING ASSIGNMENT
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of paramagnetic susceptibility.
How to calculate the magnetic
dipole moment of an atom.

Hund’s rules (rules to work out
the relative ordering of
electronic spins).

Comparison of calculated values
with measured data.

Assignment 1

Quantum theory of
Paramagnetism.
Curie’s Law.

Basic concepts relating to
6 Ferromagentism.
Hysteresis curves

The domain theory of
Ferromagnetism.
Motion of domain walls.

Stabilization of domain walls and

domain wall thickness. .
8 Assignment 2
Paramagnets vs ferromagnets.

Why spin spins?
Basic Spintronics

10 Spintronic materials

11 Spintronic devices

12 Assignment 3

13

14

15 Mid Exam

Is it possible to develop the curriculum <within the teaching authority 20%> to include vocabulary

that serves sustainability

1- Yes, it is possible (point an | 1- Fighting poverty 2- No hunger 3- Developing life-long learning and
appropriate aspect) education 4- Green chemistry 5- Sustainable development 6- Water
purification 7- Water recycling for agriculture 8- Creativity and
production -9- Sustainable energy (wind Sun and organic energy) -10-
Environmental development- 11- pollution measurement -12- child care
program-13- public health development program-14- measuring the
efficiency of health institutions-15- gender equality-16- non-extremism-
17- drug efficiency 18- Food efficiency for infants, children, adults and
the elderly -19- Efficiency of the overall environment -20- Waste
recycling-21- Heavy water disposal mechanisms-22- Literacy program-
23- Mechanisms for preserving biodiversity-24- Mechanisms for
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spreading peace and justice in society- 25- Developing life in the seas
and oceans-26- Studying the level of university education and the
mechanisms for its development-27- Mechanisms for developing the
local industry in Irag-28- Mechanisms for developing infrastructure in
Irag-29-Reducing racial discrimination in all its forms-30-The basics of
sustainable cities- 31- Mechanisms to reduce consumption and increase
production- 32- Mechanisms to provide job opportunities for all-33-
Study aspects of developing green areas-34- Study climatic phenomena
in the country-35- Mechanisms for obtaining good health and well-being.

2- Suggest aspect that serves
sustainability
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Magnetism and Magnetic Materials. ... J. M. D. Coey, Trinity College Dublin [1]

[2] MAGNETISM FROM FUNDAMENTALS TO NANOSCALE DYNAMICS STOHR, JOACHIM, SIEGMANN,
HANS CHRISTOPH

[3]_ THE PHYSICAL PRINCIPLES OF MAGNETISM ALLAN H. MORRISH I
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