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Local Thermalization

Locally behaves as () = yp and (1) » yp

Do entanglement preserving local thermalizations exist?
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Any product local thermalization to (y,4, ¥z) coincides with the channel (*) » Y, & V5.
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C. H. Bennett, et al., Phys. Rev. Lett. 76, 722 (1996); M. Horodecki and P. Horodecki, Phys. Rev. A 59, 4206 (1999).
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Share randomness suffices for entanglement preserving local thermalization.
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D(E; B), where B is the set of channels on AB
that destroy entanglement for any input

For every 6 > 0, there existsa s > 0 such that for every (Y4, ¥g) with mXin Tx > Tg,

there exist two entanglement preserving local thermalizations £, and £_ such that
D(E4; Bpound) = (3d — 1) Ppjn — 2
D(E_;B) <5 & E_ ¢ Bgound

| tx = kTx/(Highest eigenenergy of the subsystem X), X=A,B. | Pphin is the smallest eigenvalue amount y, and yp.

I Bgound is the set of channels that can only at most preserve bound entanglement. I

M. Horodecki, P. Horodecki, and R. Horodecki, Phys. Rev. Lett. 80, 5239 (1998).
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D(E; B), where B is the set of channels on AB
that destroy entanglement for any input

For every 6 > 0, there existsa s > 0 such that for every (Y4, ¥g) with mXin Tx > Tg,

there exist two entanglement preserving local thermalizations £, and £_ such that
1
D(E4;Bgouna) = (1 —6) (1 - E)
D(E_;B) <§ & E_ ¢ Bgound

| tx = kTx/(Highest eigenenergy of the subsystem X), X=A,B. | Pphin is the smallest eigenvalue amount y, and yp.

I Bgound is the set of channels that can only at most preserve bound entanglement. I

M. Horodecki, P. Horodecki, and R. Horodecki, Phys. Rev. Lett. 80, 5239 (1998).
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Positive partial transpose criterion enables better results.

A. Peres, Phys. Rev. Lett. 77, 1413 (1996); M. Horodecki, P. Horodecki, and R. Horodecki, Phys. Lett. A 223, 1 (1996).

Multipartite entanglement preserving local thermalizations exist for nonzero local

temperatures.
Genuinely multipartite entanglement such as that of the Greenberger-Horne-Zeilinger state

can be preserved in some cases.

D. M. Greenberger, M. A. Horne, and A. Zeilinger, Going Beyond Bells Theorem in Bells Theorem, Quantum Theory, and Concept-
ions of the Universe (Kluwer Academic, Dordrecht) (1989); D. M. Greenberger, M. A. Horne, and A. Zeilinger, arXiv:0712.0921.
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Conclusion

Share randomness suffices for entanglement preserving local thermalization.

Outlook

Realizing in particular physical systems, searching for a more specific dynamics,
and understanding more properties.

Any possible application in guantum information & quantum computation.
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