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1-D Harmonic lattice in the Ground state

How do we get two systems entangled by means
of local interactions with a lattice in the ground state?
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Two possible mechanisms.
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1-D Harmonic lattice in the Ground state
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1) Communication via phonons
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1-D Harmonic lattice in the Ground state

1) Communication via phonons
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Limited by the speed of ‘sound’
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1-D Harmonic lattice in the Ground state

There’s another possibility:

Take advantage of pre-existent entanglement
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1-D Harmonic lattice in the Ground state

‘Non-local’ basis: Normal modes [0),[1).[2)....

‘Local’ basis: individual number states |71, ... 7,

10y # () [0n)

Pirsa: 19040060 Page 9/24



1-D Harmonic lattice in the Ground state

‘Non-local’ basis: Normal modes [0),[1).[2),...

‘Local’ basis: individual number states {[71,---. Mlig ooy Ty o e o)
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1-D Harmonic lattice
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| 1-D Harmonic lattice in the Ground statej

2) Swapping ground state entanglement
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1-D Harmonic lattice in the Ground statej

2) Swapping ground state entanglement
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j 1-D Harmonic lat't'i'_c':e N tHé Grouna state

Local coupling to the vacuum: Observed fluctuations are correlated
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2) Swapping ground state entanglement

Pirsa: 19040060 Page 14/24



o 2

| 1-D Harmonic lattice in the Ground statej

2) Swapping ground state entanglement
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NOT Limited by the speed of ‘sound’
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