
VIDEO ARTICLE  

© International Association of 
Advanced Materials 

Vid. Proc. Adv. Mater., Volume 2, Article ID 2103159 (2021) [1 of 3] 

 

Vid. Proc. Adv. Mater., Volume 2, Article ID 2103159 (2021) 

 

Epitaxial Quantum Dots for Optoelectronic and 

Electrochemical Devices 
Richard Nötzel1,2 

1Guangdong Provincial Key Laboratory of Optical Information Materials and Technology, South 

China Academy of Advanced Optoelectronics, South China Normal University, Guangzhou 510006, 

People’s Republic of China 
2National Center for International Research on Green Optoelectronics, South China Normal 

University, Guangzhou 510006, People’s Republic of China  
 

Corresponding and Presenting Author. E-mail: noetzel500@yahoo.com 

 

DOI: 10.5185/vpoam.2021.03159 
 

Graphical Abstract 

 
      Substrate 

 

mailto:noetzel500@yahoo.com


   

© International Association of 
Advanced Materials 

Vid. Proc. Adv. Mater., Volume 2, Article ID 2103159 (2021) [2 of 3] 

 

www.iaamonline.org www.proceedings.iaamonline.org 

 Abstract 

First, I will give a brief overview of my research on self-organized epitaxial quantum dots and their 

applications in traditional opto-electronic devices, including some basics of epitaxial growth, before 

coming to the current work on InN/InGaN quantum dot electrochemical devices for energy and health, 

opening a new research arena for III-N semiconductor nanostructures. Three key applications will be 

presented: (i) Photoelectrochemical solar hydrogen generation by water splitting for green solar energy 

harvesting and storage with record efficiencies up to 25%. (ii) Supercapacitors for the rapid storage 

and supply of high electrical power with areal capacitance up to 9000 µF/cm2. (iii) Biosensors for the 

detection of glucose and cholesterol for medical diagnostics with super-Nernstian sensitivity up to 98 

mV/decade, beating the fundamental, thermodynamik kT/e limit. For all applications the superior 

performance based on the interplay between the unique surface properties and quantum effects of the 

InN/InGaN quantum dots will be highlighted, introducing a new concept, interlinking quantum 

nanostructure materials and physics with electrochemistry and catalysis. 
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