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The need for new cooling
devices:
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Cooling nano-devices based on 
therminonic emission:
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Key message :
▪ Injecting cold electrons by resonant tunneling and extracting hot 

electrons by thermionic emission ⇒ Cooling
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[1]M.Bescond et al. J. Phys.: Condens. Matter 30, 064005 (2018).



Temperature oscillations :
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= ℏ𝜔𝐿𝑂

Key message :
▪ Average electron temperatures inside the 

are oscillating
▪ These oscillations depend on the activation 

energy W1


