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Abstract 

Recent exper imenta l  advances enable the contro l led creat ion and manipulat ion 
of  s ingle-e lectron exci tat ions.  These s ingle e lectrons are promis ing candidates 
for  quantum informat ion processing due to the i r  potent ia l  for  scalabi l i ty  and 
integrat ion with ex ist ing dev ices.  For many quantum informat ion processing 
tasks,  entanglement is  a crucia l  ingredient.  The contro l led creat ion,  detect ion,  
and manipulat ion of  entanglement is  therefore a requirement for  any p lat form to 
per form non-tr iv ia l  quantum informat ion processing tasks.  In th is ta lk,  I  wi l l  
p resent theoret ica l  work on creat ing entang lement us ing s ing le-e lect ron 
sources.  I  wi l l  fur ther present how th is entanglement can be detected us ing a 
Bel l  inequal i ty,  and how i t  can be explo i ted for  quantum te leportat ion us ing 
current technology.   
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