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Transport Coefficients
𝐁 = 𝟎, 𝐌 = 𝟎

&𝑬 = −𝛁𝜙!" −𝛁𝑇

𝑱𝒒
Electrical Conductivity 
(𝜎) or resistivity (𝜌) Seebeck-Effect (S)

𝐉𝐇 Peltier-Effect (P) Heat Conductivity (𝜅)

𝐁 ≠ 0
−𝛁𝜙!"×&𝐁 −𝛁𝑇×&𝐁

𝐉𝐪
Magnetoresistance ρxx(B)

Hall Effect (𝑅&) Nernst Effect (N)

𝐉𝐇 Ettinghausen-Effect Thermal Hall Effect
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Electrical Transport

Geometrical factor: 𝛼 = !"
#

G. Grissonnanche, PhD Thesis (U. Sherbrooke)



Prof. Matthieu Le Tacon – EEFK1 IQMT

Electrical Transport

Contacts for resistivity and Hall measurements on a high-temperature superconductor single crystal
G. Grissonnanche, PhD Thesis (U. Sherbrooke)

Contacts for angle-resolved resistivity measurements on 2D electron-system SrTiO3/LaAlO3
Wolff et al. Phys. Rev. B 95, 245132 (2017)



Prof. Matthieu Le Tacon – EEFK1 IQMT

Electrical Transport

Electronic in-plane symmetry breaking at field-tuned quantum criticality in CeRhIn5
F. Ronning et al. Nature 548, 313–317 (2017)
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Practical use of Hall effect
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Nobel Prize contacts

Quantum Hall Effect (v. Klitzing 1980)

www.fkf.mpg.de
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New definition of units in Physics

Outreach project by Julien Bobroff
http://hebergement.u-psud.fr/supraconductivite/projet/unitas_mode_demploi/?lang=en
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Thermal Transport

Heater

G. Grissonnanche, PhD Thesis (U. Sherbrooke)
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Thermal Transport

G. Grissonnanche, PhD Thesis (U. Sherbrooke)

Heater

Sample Heat sink T0
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Application: Thermometry
Cernox
1-100K very sensitive (calibration!)
But strong magnetoresistance

G. Grissonnanche, PhD Thesis (U. Sherbrooke)

Thermocouples

Δ𝑇$ = −
Δ𝑉$

𝑆"%&' 𝑇
Very sensitive (DT~mK) 
but only above 10K
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Hall Effect

Hall Resistivity of Al


