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Preliminaries



Entanglement Distribution Protocol
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Resources

Shared state
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Resources
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Resources

Shared State
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Resources
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What are the carrier states that we can use to distribute
entanglement?



Two-party Scenario

Shared State
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Two-party Scenario

Shared State
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Two-party Scenario

Entangled State (|) Case = Giag ® ac
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Two-party Scenario - Conditions

Shared State Entangled State
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Analysis-1

Vil0< T (Basc)’c Jj st |T;(vasc)™ <0
Example Eigenvalue: Example Eigenvalue:
1 1
3 (A= — shgt) 1 (1=20 —s(1—-2X4-))
Since 0 < 7T (BABC)TC Since T (VABC)TA <0
0< 3 (A= —shg+) T(l=2x4 —s(1-2x4-)) <O
A, 1-2\,4
SEE ST, <8
We can use similar analysis on eigenvalues of (BABC)TC and (WABC)TA resp.
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Carrier bounds

Main Result
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Probabilistic Entanglement Distribution

Entangled state is obtained probabilistically after measuring the carrier

Yagc = cvag ®10)(0|c + (1 — c)vag @ [1)(1]c

2 _f2.3. 3.3
O\ vas ={5: 167 207 20}
Carrier /& Yhp contains entanglement

Measurement
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Deterministic Entanglement Distribution

Question

Can Bob apply transformations to his qubits after the final CNOT operation to make
the protocol deterministic?

Say lagc = >_ (Za ® Kj) vaBc (IA ® /CD and M'ag = Trc (Tagc)
J

’Can we find the Kraus operators that give us distillable entanglement?

i st T,’(I_AB)TA < 07
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Deterministic Entanglement Distribution

Transformations

Ifs >0 Ifs <0
K1 =Zp®[0){0|c Ki=Ipg®[1)(1c
K2 =10){0lg @ [1){1]c K2 =10){0lg ®[0){0|c
K3 =10)(1[s ® [1){1|c K3 =0)(1[z ®[0){0[c

T=> KK T=> KK

When is T; (FAB)TA <0
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Deterministic Entangelement Distribution - Simplification

When is T; (I'AB)TA <0

Simplifying Assumption

1
Aw+ = A¢7 and Adfr = 5
Probabilistic Bounds Deterministic Bounds
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Deterministic Entangelement Distribution - Examples

Possible Region of |s| for Entanglement Distribution
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Deterministic Entangelement Distribution - Examples

Possible Region of |s| for Entanglement Distribution
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There is no deterministic entanglement distribution
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Applications



Network Entanglement Distribution

Linear Network
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Network Entanglement Distribution

Linear Network Circular Network
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Network Entanglement Distribution - Circular

Initial State
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Network Entanglement Distribution - Circular

Initial State
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1. We have characterized carrier states in terms of shared Bell state coefficients that
can be used to distribute entanglement between two parties

2. We have shown that deterministic entanglement distribution is possible using an
uncorrelated carrier state which remains separable

3. We have adapted the entanglement distribution protocol to networks giving us
networks with entangled states between nearest neighbors
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