


Wiedemann-Franz (WF)

Validity: 
• Systems with noninteracting or weakly interacting electrons (e.g. Metals)

Violation:

Coloumb interaction
• sequential tunneling (Björn Kubala, et. al. Phys. Rev. Lett. 100, 066801) 

• Cotunneling processes (Björn Kubala, et. al. Phys. Rev. Lett. 100, 066801) 

Confinements
• Quasi-one-dimensional conductors (Nicholas Wakeham, et. al., Nature communications 2.1 (2011): 1-6)

Solid states physics by: Ibach and Luth



Landauer-Buttiker non-interacting model

Violation of WF law in transport through a QD
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Device

• InAs nanowire D70 nm
• Source: A few micron length metallic island (Ni+Au, Cu)
• Drain (Ni(30 nm)+Au(60 nm))
• Back gate (p-doped Si 1-30 Ω cm )+200 nm oxide
• 5 Al gates (NIS heater + NIS thermometer)
• Base temperature=100 mK



Heat transport Experiment =16 fW

Goals: 
Comparing the conductance properties with WF and LB scattering theory

Obstacle:
-Parasitic heat scape via other channels (e.g e-ph coupling)

-The part of the nanowire below the source 



The very first conductance resonance

electronic heat flow through the nanowire 

The fit to the green data

WF

Scattering th.



The L/L0 for the four peaks are 0.99, 0.97, 0.87 
and 0.90 (±0:05) from left to right

Sizable deviation from WF requires going beyond 
linear response

Investigating the other resonance peaks



Conclusion

• Non interacting Landauer Buttiker scattering theory can provide a 
good description of the heat transport through the quantum dot
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