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Abstract 
In  th is ta lk,  I  wi l l  rev iew the not ion of  mode entanglement in fermionic systems 
(based on [1]  and references there in) .  For bosonic systems, there is  noth ing 
unusual  about consider ing quantum states wi th no f ixed part ic le content,  and 
ta lk ing about entanglement and genera l  quantum informat ion processing tasks 
with such states is  common pract ice.  For fermions,  the s i tuat ion is  somewhat 
more compl icated s ince the Paul i  pr inc ip le and superselect ion ru les for  par i ty  
and part ic le number severe ly restr ict  both the theoret ica l  and the pract ica l  
opt ions fo r  exp lo i t i ng fe rm ion ic mode entang lement (FME) .  The c ruc ia l  
quest ions that  we want to examine here are:  (1 )  How can we sensib ly def ine 
and quant i fy  FME? (2)  What can we do with FME? In at tempt ing to answer 
these ques t ions ,  we w i l l  come ac ross th ree obse rva t ions ( though no t 
necessar i ly  in that  order ) :  The Good: FME can be used for  typ ica l  quantum 
in fo rmat ion process ing tasks such as te lepor ta t ion or v io la t ion o f  Be l l  
inequal i t ies.  The Bad: There is  a lot  of  f ine pr int  on the above statement 
regarding what exact ly  is  meant by te leportat ion and Bel l  inequal i ty  v io lat ion.  
And f ina l ly,  the Ugly:  Some of  th is f ine pr int  concerns the re lat ion between the 
quant i f icat ion of  FME and the pract ica l  usefu lness of  a g iven state leading to 
so-cal led mixed maximal ly  entangled states.   
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