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Entanglement as resource in 
f i iquantum formation processing

Quantum computation
Quantum teleportation

Dense codingDense coding
Quantum cryptography
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Quantum Entanglement

Pure state:

Separable!

Mixed state: density matrix

S bl !Separable!



Measure: Entanglement of Formation (EoF)

Pure state

Mixed state

Lower Bound for EoF

Two-qubit state, Isotropic state, Werner state
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Lower bound of concurrence
( )(m x n  state)
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Improved lower bounds of concurrence





X.N. Zhu, S.M. Fei, Phys. Rev. A 86 (2012) 054301y ( )



Experimental measurement
of entanglement
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Experimental measurement
of separability
Bell Inequalities for Pure States
of  separability
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Quantum Discord
quantum correlation = quantum mutual information - Classical 
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Convex set

no better than separable states

Convex set
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Classification under
Local Unitary Transformations

Equivalence criterion



Pure state:

？

Pure state:

？
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Mixed state:
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Mixed state: bipartite

Invariants under local unitary transformationsInvariants under local unitary transformations



Local Invariants:

Two density matrices are locally equivalent 
if and only if all these invariants have equal values

Linear independent
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