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Can heating dynamics explain nonlinear 
conductivity measured before a nucleation 
event? 
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• 2D Axisymmetry 
• External boundary at 

S is on the order of 
200 microns 
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• Amorphous Silicon Nitride thin film 
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• What about electrical conductivity of 3M NaCl 
solution?  
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J. Bannard, J. Appl. Electrochem., vol. 
5, p. 43–53, 1975. 

Joule Heating: 
𝜎𝜎(𝑇𝑇)𝐸𝐸2 
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𝒏𝒏 ∙ 𝑱𝑱 = 0 

Voltage Source 

𝛻𝛻 = 0 

Axisymmetric 
Boundary 
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Conclusions 
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• Nanopore heating experiments 
– Temperature at the center of the pore: 600K 
– Close to kinetic limit of superheat 
– Not possible to experimentally measure 

• Modeled using COMSOL Joule Heating Module 
– Flexibility to incorporate specialized material data 
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