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The four-probe thermal conductivity measurement developed by Li Shi and colleagues [1] is the most 
suitable method for measuring the conductivity of nanowires. This method enables the determination of 
thermal contact resistance, a critical factor in accurately determining the thermal conductivity of the 

 

http://orcid.org/0000-0003-0566-8299
https://www.researchgate.net/profile/Aitor_Lopeandia
https://sia.uab.es:4757/cde/control/buscarp


 
 
 
samples in a metrological context. In situations where the sample diameter reduction imposes a lower 
limit on thermal contact resistance, the thermal drop resulting from heat flow through these resistances 
can sometimes surpass the temperature drop across the nanowire itself. In this project, Finite Element 
Modelling is employed to explore the correlation between the uncertainty in determining the thermal 
conductance of the sample and the thermal conductance of the measuring lines in the device. 
Microfabricated devices were fabricated with an optimized structure specifically tailored to measure 
wires with thermal conductance ranging from 1- 100nW/K. As main source of uncertainty relies in the 
temperature drop determination, we redesigned the measuring setup to incorporate a high-frequency 
AC approach, mimicking the original DC measurement but with improved temperature signal-to-noise 
ratio, achieving values of 105. Using this methodology, the uncertainty in determining the thermal 
conductivity of ZnO ALD coated nanowires can be reduced to the intrinsic limit of the uncertainty in 
determining the geometrical parameters.  
 
[1] Li Shi, Review of Scientific Instruments 86, 044901 (2015). 


