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Entanglement transfer through noisy environment
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Noisy environment

Multi-qubit environment &:
exp (—é—’:})

& = (1= pr)I0)(0] + pr|1) (1 pr

Incoherent environment:
qubits do not interfere or interact with another qubits

14+ exp (—%)
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Entanglement transfer through incoherent environment—cooling limit

Input state W) = \%2 (10)[1) - [1)[0))

- — 1
Output state PRA = Ps‘\l—’ >R,A<w ‘ + (1 — Ps)?ﬁ ®5A
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Entanglement transfer through incoherent environment—cooling limit

_ 1
Input state [W™) = — (|0)[1) —|1)]0
P v=) \@(I Y1) —11)(0))
- _ 1
OUtpUt state pra = Ps‘\lf >R,A<w ‘ + (1 — Ps)?ﬁ ®Q Ea

The state remains entangled if

VBr—pr)
T+ Vpr(1—pr)

=<1 f 1
P% < or pr K

Ps >
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Using additional environment probing

Three possible processes—success, flip, and loss

[WT)ra(VT | ® &
(W) re(V7| ® Ea

1
§1R®5A®55

Ps+ Pe+ PL=1
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Conditional cooling limit

Projecting channel A to environment’s ground state gives
_ 1
prA < (1= pr)Ps|W)ra(W| + 5 Pr1)R(1[ @ & + (1 = pr) P

1
i
> R® EA
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Conditional cooling limit

Projecting channel A to environment’s ground state gives
_ o1 1
prA < (1= pr)Ps|V)ra(W | + S Pr1)R(1[ @ & + (1 = pr)PL5 TR @ En

The state remains entangled if

1
Ps> 3 (\/ prP.(4 —3prP.) — pTPL)

pTPL

<1 for pr« i
P

P, = 0 for single particle environment
[F. Sciarrino et al., PRA 79, 060304(R) (2009)]
[M. Gavenda et al., PRA 81, 022313 (2010)]

[M. Gavenda et al., PRA 83, 042320 (2011)]



Conditional entanglement recovery at low temperature limit
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Photonic simulator

=) =

(|01> - 110))

%\

|0) conditioning (or Tr)

Experimental features:
— 3-fold coincidences
of independent sources
— Full tomography
(P,F,C) = 98% — Coincidence window
— Noise depolarization
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Photonic simulator

o) = (|01>—|10>)

%\

|0) conditioning (or Tr)

Experimental features:
— 3-fold coincidences
of independent sources
— Full tomography
(P,F,C) = 98% — Coincidence window
— Noise depolarization

Model of the simulator: ] ] AR
- D " T
prs < (1 —pr)|V ™ )ga(V |+§|1>(1|®5A+(1 —pT)PL?R ®En, P ox Rz_N
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Results of the photonic simulation
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I. Straka et al., arXiv:1509.03144 (2015)
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Simulation rusults—full parametric space

Model of the simulator:

- -, 1 = 1 = RsA
prs o< (1= Pr)V )aa(W |+ 5|1 @ Ea+ (1~ pr)PLy @ En, PLox T

Ry-
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Basic simulator
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Parametric reach

Basic simulator

Extended simulator
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Conclusions

Entanglement transfer through noisy environment

@ Multi-qubit incoherent environment

e Environment probing

@ Unconditional and conditional cooling limits

e Photonic simulator

@ Channel parameters accessible to the simulation

I. Straka et al., arXiv:1509.03144 (2015)
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Thank you for your attention
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