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Magnetism





Some definitions





A live frog levitates inside a 32 mm diameter vertical bore of a Bitter solenoid in a magnetic 
field of about 16 T at the Nijmegen High Field Magnet Laboratory.

"Everyone's Magnetism" by A. Geim, Physics Today, 36 (1999)



Atomic magnetism: Hund’s rules



Atomic magnetism



Free spin Langevin paramagnetism



Pauli paramagnetism in metals



Diamagnetism



Collective magnetism



Magnetic order



Substance TCurie [K]

Iron 1043

Cobalt 1394

Nickel 631

Gadolinium 317

Fe2O3 893







Superconductivity



Superconductivity was discovered by 
Kamerlingh Onnes in Leiden in 1911 

Zero electrical resistivity



Perfect diamagnet



Type I and type II superconductors



Bardeen, Cooper and Schrieffer (BCS) theory



Guo, J., Wu, Q. & Sun, L. (2018). Chinese Physics B 27, 077402.





Some applications of superconductors...

Magnetic Resonance Imaging (MRI)

Large Hadron Collider (LHC)

Superconducting Quantum 
Interference Device (SQUID)

Maglev trains

Power lines

Superconducting motors



Summary



Summary of the course



Why we care?



Other condensed matter topics




