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|S) = quantum state of two parties

Average local entropy
1 - Average of local purities

local purity = trace of sq of local density

This average linearized entropy quantifies entanglement.
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Global measure

IS) = quantum state of n parties
Average local entropy

1 - Average of local purities

local purity = trace of sg of local density

But now more options! Many local purities!

E.g., G(2,3) =1 —av. of local purities of 2-site
densities that r 3-1 spins apart).

Bipartite case: Only G(1,1) exists.
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« Many notions available.
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However ...




“Quantum Nonlocality
without entanglement™

« Sets of orthogonal product states may be
locally indistinguishable!




» Two orthogonal states r always
distinguishable



« Two multiparty orthogonal states r always
distinguishable locally



« Two multiparty orthogonal states r always
distinguishable locally, irrespective of the
entanglement content!



“No nonlocality 1in two states”

« Two multiparty orthogonal states r always
distinguishable locally, irrespective of the
entanglement content!



“No nonlocality 1n two states”

« Two multiparty orthogonal states r always
distinguishable locally, irrespective of the
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“More nonlocality with less entanglement”

» Local indistinguishability of a set of
orthogonal states may increase with
decrease In their entanglement content.






“More nonlaocalitv with lece entanolement”




Around 2000 ...

Hendersen, Vedral, JPhysA’01
Ollivier, Zurek, PR1.’02
Introduced
Quantum Discord
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H(X) + H(Y) — H(X,Y)
‘ H(X) — H(X|Y)



Defining quantum discord

Equivalent representations of
mutual information
for classical random variables.

\ s/
H(X) + H(Y) = H(X,Y)
‘ H(X) — H(X[Y)
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Entanglement in dynamics
of many body systems

Collapse & Revival
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What abt magnetization?

* No dynamical phase transition




Entanglement:
Dynamical Phase Transition
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Entanglement.
Dynamical Phase Transition
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Why Dynamical Phase Transition?
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Why revival after collapse?
» Discord

Discord
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Why revival after collapse?

Discord

Entanglement
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Entanglement vs. Discord

« Zooming in
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Thesis:
Discord surge heralds entanglement revival
For a fixed t,
Increasing discord at entanglement collapse

Implies

revival of entanglement.
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Many secrets remain to be uncovered ...



More work done

+ Adv. Phys. 56, 243 (2007)
. Rev. Mod. Phys. 80, 517 (2008)
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