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Quick Overview on Entanglement
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CHSH inequality
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Classically Correlated state:

There exist some non-Classically Correlated states 
that CHSH inequality can not detect them! 
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Separable States
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Peres-Horodecki Criterion (1996)

PPT state

Are PPT states equal 
to Separable states?
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Entanglement Witness

Separability of mixed states: necessary and sufficient conditions, Horodecki family, 1996

➔Block Positive
➔Not Positive

Iff
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Our Method to Construct EW
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Overview

There exist a relation between positive maps and EWs

If we can build positive maps, we can build EWs

Is it simple to build Positive maps?
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From Separability criteria to EWs

Separability of mixed states: necessary and sufficient conditions, Horodecki family, 1996

Iff

Example

Peres Criteria
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Relation between EW and Positive Maps

Separability of mixed states: necessary and sufficient conditions, Horodecki family, 1996
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How to build Positive maps

CPTP maps Kraus operator

Positive maps ???
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Mehta’s Lemma
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Mehta’s Lemma, proof:
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Using Mehta’s Lemma to construct Positive maps
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Constructing Positive maps
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Final Conclusion
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Another Criteria
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Construction of EW: An example

Optimal entanglement witnesses from limited local measurements, Chruściński et al, 2019

Extremal Entanglement Witness
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Construction of EW: An example

Optimal entanglement witnesses from limited local measurements, Chruściński et al, 2019
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Example 1: qubit-qutrit system
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Example 1: qubit-qutrit system
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Example 1: qubit-qutrit system
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Example 2: qubit-qutrit system
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Thanks for your attention
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