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Abstract 

The ex istence of  fundamenta l ly  ident ica l  part ic les represents a foundat ional  
d ist inct ion between c lass ica l  and quantum mechanics.  Due to the i r  exchange 
symmetry,  ident ica l  part ic les can appear to be entangled -  another uniquely 
quantum phenomenon with far-reaching pract ica l  impl icat ions.  However,  a 
long-standing debate has quest ioned whether ident ica l  part ic le entanglement is  
phys ica l  or  mere ly a mathemat ica l  ar tefact .  In th is work,  we prov ide such 
entanglement wi th a consistent theoret ica l  descr ipt ion as a quantum resource 
in processes f requent ly  encountered in opt ica l  and co ld-atom systems. 
Moreover,  we demonstrate that  ident ica l  part ic le entanglement is  even a usefu l  
resource,  being precise ly the property resul t ing in d i rect ly  usable entanglement 
f rom such systems when d ist r ibuted to separated part ies,  wi th part ic le 
conservat ion laws in p lay.  The ut i l i ty  of  our resul ts is  demonstrated by a 
quant i tat ive analys is of  a recent exper iment on Bose-Einste in condensates.  
This work is  hoped to br ing c lar i ty  to the debate with a uni fy ing conceptual  and 
pract ica l  understanding of  entanglement between ident ica l  part ic les.
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