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Abstract 

Quantum entanglement and ident ica l  part ic les are two fundamenta l  concepts in 
quantum mechanics.  Entanglement has been extensive ly studied in the last  
decades with in the f ie ld of  quantum informat ion because of  i ts  ro le as a 
resource in part icu lar  quantum informat ion processing tasks.  Nonetheless,  
most of  the contr ibut ions on the subject  have been devoted to the study of  
compos i te sys tems w i th d is t ingu ishab le cons t i tuents ,  w i th the case o f  
indist inguishable fermions receiv ing increasing attent ion only in the last  years.  

Extending the not ion of  entanglement to systems of  indist inguishable part ic les 
is  not a stra ight forward task and di fferent approaches have been taken. In th is 
ta lk we summar ize our work on the subject  and make the case for  ident i fy ing 
entanglement in fermion systems with corre lat ions beyond symmetr izat ion.  In 
th is p icture the amount of  entanglement in a pure state of  such a system is 
l inked to i ts  departure f rom a Slater  determinant,  which can be quant i f ied by 
the degree of  mixedness of  the e igenvalues of  i ts  associated s ingle part ic le 
densi ty matr ix .  The re lat ion of  th is entanglement wi th that  between modes and 
t h a t b e t w e e n d i s t i n g u i s h a b l e p a r t i c l e s i s  a d d r e s s e d , a l o n g w i t h i t s  
quant i f icat ion in the ground state of  the BCS and L ipk in models.

Theoretical  
Quantum  
Physics 
Group Seminar 

04:00 PM 
26/08/2020 
Online (Zoom)

Christian Schilling
c.schilling@physik.uni-muenchen,de
Theresienstr. 37 

mailto:c.schilling@physik.uni
mailto:c.schilling@physik.uni

