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Witnessing bipartite entanglement 
sequentially by multiple observers
● Entanglement theoretic
● Measurement formalism

 



  

Tribute



  

Entanglement theoretic

● Best possible knowledge of an entire system is not 
contained in the best possible knowledge of its 
subparts.

● Characterization, detection, manipulation  and  
quantification of entanglement.



  

Quantification of entanglement

● Relative entropy of entanglement
● Geometric measure of entanglement
● Log negativity
● Distillable entanglement
● Entanglement cost



  

Detection of entanglement

 Structural physical approximation of a nonphysical map

1. The map  can  be  implemented  by  applying  selected products of
unitary  (Pauli)  transformations  with  the  pre-scribed probabilities. 

2. Have to measure lowest eigenvalue of the transformed state. 

Measuring quantum entanglement without prior state estimation, P. Horodecki,
Phys. Rev. Lett. 90, 167901 (2003).



  

Entanglement witness

● Quantum cryptography
● Statistical physics
● Quantum optics
● Condensed matter nanophysics
● Bound entanglement
● Hidden nonlocality



  

Entanglement witness



  



  

Decomposition of witness



  

Measurement formalism



  



  



  

Stern Gerlach apparatus



  

Unsharp POVM



  

Modification of witness operator



  



  

Equal sharpness parameter



  

Summary

● Witnessing entanglement through imprecise 
apparatus.

● Limit of observers sharing bipartite entanglement.
● An operational measure of entanglement.
● Coarse gained measure of entanglement.
● A less entangled state also upto maximally 

entangled state.
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