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Abstract 
With progress towards more compact quantum comput ing arch i tectures,  
f undamenta l  ques t i ons rega rd ing the en tang lemen t o f  i nd i s t i ngu i shab le 
part ic les need to be addressed. In a sol id state dev ice,  th is quest is  natura l ly  
connected to the quantum corre lat ions of  e lectrons.  Here,  we invest igate the 
entanglement between e lectrons,  focusing on the d i fference between the 
entanglement of  modes and the entanglement of  part ic les.  We e luc idate the 
format ion of  mode and part ic le entanglement in strongly corre lated mater ia ls  
and show that both represent important resources in quantum informat ion 
tasks such as quantum te leportat ion.  To th is end, we qual i tat ive ly  and 
quant i ta t i ve ly ana lyze the entang lement in th ree e lect ron ic te lepor ta t ion 
schemes: ( i )  quantum te leportat ion with in a molecule on graphene, ( i i )  a  
n i t rogen-vacancy center  and ( i i i )  a  quantum dot array.  
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