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This course provides an introduction to the magnetism in the solid-state physics, where the many-body problems
in spin systems are mainly discussed. First, we consider the behavior of a spin in a magnetic field. Second, we
treat the magnetic phase transition from the paramagnetic to the ordered phase due to interactions between spins
in terms of the molecular field approximation. Third, we discuss the dynamic behavior in the ordered phase, such
as spin wave (magnon) excitation. We also introduce principles and basic experimental techniques of magnetic
resonance measurements. Further we discuss on recent scientific article on the related research field.
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To understand basic concepts of physics of magnetism in condensed matters. To understand principles of
magnetic resonance phenomena.

22N Course description

Schedule

1: Guidance

2 - 10: Basic physics on magnetism, magnetic phase transition, many-body problems in spin systems
11 - 15: Magnetic resonance
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This lecture requires you to read the textbook beforehand. You must prepare resume for the seminar when you are
in charge.
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Lectures and seminars. The student in charge of a part of the textbook will explain and summarize the contents of
the textbook. All students with lecturer may discuss about the contents. We have additional lecture on the subjects
necessary for understanding the contents.
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Text will be decided according to discussions with students. Two candidates of textbooks:
Stephen Blundell : Magnetism in Condensed Matter (Oxford University Press),

Brian Cowan, Nuclear Magnetic Resonance and Relaxation (Cambridge University Press)
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This lecture requires you a good knowledge of quantum mechanics (especially about "spin™), electromagnetism,
and statistical physics.
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