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Abstract 

 

We will start by discussing Si-based large-area nanostructures as potential candidates for energy storage 

applications. What comes to electric double-layer capacitor (supercapacitor) energy storages, chemical 

reactiveness typically prevents the direct utilization of Si. We will show that by adapting conformal coating 

of Si nanostructures a highly stable supercapacitors and proof-of-concept storage inside a silicon chip – the 

in-chip supercapacitor – can be realized [1]. Important property modified by nano-structuring is the thermal 

conductivity, tailoring of which is important for, for example, thermal detectors. Here, we will discuss an 

uncooled high sensitivity thermoelectric detectors based on suspended ultra-thin single-crystalline Si 

thermocouples [2] and estimate the fundamental detection limits posed by thermal fluctuation noise. 

Fluctuations can be reduced and performance enhanced by lowering the operation temperature. This brings 

in different physical phenomena and quantum effects become enhanced. At the end of the talk some of our 

recent work on low temperature thermal devices, such as, primary thermometers and on-chip coolers will be 

discussed [3].    

 

[1] K. Grigoras et al., Nano energy 26 340 (2016). 

[2] A. Timofeev et al., arXiv:1704.02511 (2017). 

[3] D. I. Bradley et al., Nature comm. 7 10455 (2016) & Sci. Rep. 7 45566 (2017). 
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