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Entanglement and LOCC

A C

B

Local operations and classical communication (LOCC):

Local operations and measurements, whose outcomes can be broadcast to other parties.

Entanglement is a resource and cannot be created from scratch using LOCC alone.
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Stochastic LOCC

Multipartite LOCC transformations are notoriously hard to describe.

[Chitambar et al., Comm. Math. Phys., 2014] 

LM LM

LM LM

[Bennett et al., Phys. Rev. A, 2000]

[Dür et al., Phys. Rev. A, 2000]
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SLOCC invariants and entanglement measures

[Verstraete et al., Phys. Rev. A, 2003], [Eltschka et al., Phys. Rev. A, 2012] 

[Wong, Christensen, Phys. Rev. A, 2001]

[Dür et al., Phys. Rev. A, 2000], [Gour, Wallach, Phys. Rev. Lett., 2013]
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Main idea of persistent homology

Capture topological features of an underlying source from (noisy) samples.
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Persistence complex
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Homology groups of simplicial complexes
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Persistence complex

[Zomorodian, Carlsson, Symp. Comp. Geom., 2004] 12/26



Barcodes
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Topological summaries

0-dim. 1-dim.

0.50 1

Topological summaries

Integrated Betti number

Integrated Euler characteristic
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Persistent homology for multipartite systems
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Choice of functional

Defining the persistence complex

Subset monotonicity follows from subadditivity of Tsallis entropy. [Audenaert, J. Math. Phys, 2007]

[Groisman et al., , Phys. Rev. A, 2005]

Total amount of local noise needed to decouple J from the rest of the systems.

Operational interpretation for q=1:
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Interaction information as topological summary

Main result 1
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Main result 2

[Jaeger et al., Phys. Rev. A, 2003]
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Our result

[Wong, Christensen, Phys. Rev. A, 2001]

[Eltschka, Siewert, Quantum, 2018]
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[Osterloh, Siewert, Int. J. Quant. Inf., 2006] 21/26
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Barcodes and entanglement properties

Questions

Can we use persistence barcodes 

to distinguish SLOCC classes?

Can we attach an operational meaning

to the barcodes themselves?

What other entanglement measures can

be expressed as topological summaries?
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Generalized divergences and resource theories

relative entropy distance from 

set of uncorrelated states

Idea
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Conclusion

Thank you for your attention!
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