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Abstract 

For systems consist ing of  d ist inguishable part ic les,  there ex ists an agreed 
upon not ion of  entanglement which is  fundamenta l ly  based on the possib i l i ty  of  
address ing indiv idual ly  each one of  the const i tuent part ies.  Instead, the 
indist inguishabi l i ty  of  ident ica l  part ic les h inders the i r  indiv idual  addressabi l i ty  
and has prompted diverse,  somet imes discordant def in i t ions of  entanglement.  
In the present rev iew, we prov ide a comparat ive analys is of  the re levant 
ex ist ing approaches, which is  based on the character izat ion of  b ipart i te 
entanglement in terms of  the behaviour of  corre lat ion funct ions.  Such a point  
of  v iew prov ides a fa i r ly  genera l  sett ing where to d iscuss the presence of  non-
local  effects;  i t  is  per formed in the l ight  of  the fo l lowing genera l  consistency 
cr i ter ia:  i )  entanglement corresponds to non- local  corre lat ions and cannot be 
generated by local  operat ions;  i i )  when, by “ f reez ing” su i table degrees of  
f reedom, ident ica l  part ic les can be effect ive ly d ist inguished, the i r  entanglement 
must reduce to the one that  holds for  d ist inguishable part ic les;  i i i )  in  absence 
of  other quantum resources,  only entanglement can outperform c lass ica l  
in format ion protocols.  These three requests prov ide a sett ing that  a l lows to 
e v a l u a t e s t r e n g t h s a n d w e a k n e s s e s o f  t h e e x i s t i n g a p p r o a c h e s t o 
ind is t ingu ishable par t ic le entang lement and to contr ibute to the current 
understanding of  such a crucia l  issue.  Indeed, they can be c lass i f ied into f ive 
d i fferent c lasses:  four h inging on the not ion of  part ic le and one based on that  
of  phys ica l  modes. We show that only the lat ter  approach is  consistent wi th a l l  
three cr i ter ia,  each of  the others indeed v io lat ing at  least  one of  them.
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