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[Overview and purpose of the course]

Amazing superconducting materials are one kind of substance exhibiting zero electrical resistance and
magnetic exclusion at certain conditions. They can be metals, ceramics, or organic materials. This course will
introduce the superconducting properties (including discovery, phenomena, elementary properties),
superconducting materials (conventional and high temperature superconductor), and superconductor
applications. It isintended to equip students with a basic understanding of superconductivity, characteristics
of various superconductors and advantage of applications. It also aims to encourage students to do active
conversation about scientific concept in English.

[Course objectives]

This course aims to equip students with a basic understanding of the superconducting materials. By the end of
this course, students will: (1) Understanding the fundamental phenomena and features of superconductors. (2)
Explain the basic superconductivity in qualitative terms. (3) Recognize major superconducting materials and
their applications. (4) Discuss current challenges and future directions in the field.

[Course schedule and contents)]

The number of lectures as shownin

1.Discovery & Fundamentals 2
Magic of superconductivity
Discovery & exploration
Classification

3.Phenomena & interpretation 5
Zero resistance & perfect conductivity
Magnetic flux repulsion & penetration
Critical magnetic field

Electrons pairing & tunnelling
Superconductivity at high temperature
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4.Superconducting materials 4
Elements and alloys

Cu-based oxides

Fe-based compounds

Hydrides

Characterization techniques

5.Applications & frontiers 3
Superconducting magnet
Sensitive magnetic detector
Energy storage and transmission

6.Feedback 1

[Course requirements]

None

[Evaluation methods and policy]

Class attendance and participation (60%)
Homework(20%)
Presentation and discussion(20%)

[Textbooks]

Not used
Handouts will be provided as necessary

[References, etc.]

References, etc.
Introduced during class

[Study outside of class (preparation and review)]

Students are expected to participate in the conversations and presentationsin class. Their own laptops (or
iPad, smartphone, etc.) can be used to search for references and information during discussion sessions. It is
around one hour to complete the assignments after class.

[Other information (office hours, etc.)]

[Essential courses]




