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Electric and thermoelectric transport properties are highly sensitive and complementary probes 

for exploring fundamental phenomena in conducting systems. They offer valuable insights into the 

type and density of charge carriers, scattering mechanisms, phase transitions, Fermi-surface 

features, and more. 

This course aims to introduce the fundamental theory behind electric and thermoelectric transport 

in the semiclassical regime and to provide an overview of experimental techniques used to 

measure a variety of samples. 

It also includes a laboratory part held in lab L201 of the Department of Physics. 

The topic covered in the course will be: 

• Electrical resistivity in conducting materials 

• Magneto-electric transport: magnetoresistance and Hall effect 

• Thermoelectric transport properties: Seebeck and Nernst effect 

• Exploring the Fermi surface through Shubnikov de Haas quantum oscillations in magneto-

resistivity.  

 

 


