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(QUANTUM MULTIPLEX CHANNELS

e Consider multipartite quantum channel N VB

e Including point-to-point channels, broadcast channels, multiple
access channels, interference channels, bipartite interactions.
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ADAPTIVE LOCC PROTOCOL

e Goal: Conference key among all parties.

e NN uses of quantum multiplex channel, interleaved by free LOCC
among all parties.

Assume n parties. Let 2 < k < n.

k-separability:
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If & < n, subsystems with respect to which the elements of the
decomposition have to be product can differ!

Set of k-separable states is convex for all k. Can use divergence
based measures. k£ = 2: ’biseparable’, k = n: ’fully separable’.

Genuinely multipartite entangled (GME): Not biseparable.

Biseparable states can be distilled to GME. Definition not tensor
stable.

(QUANTUM CONFERENCE KEY GENERATION
e First option: Distill GHZ states

e Second option: Distill n-partite private states [Augusiak, R.,
Horodecki, P. (2009). PRA, 80(4), 042307.]:
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PRIVACY FROM SINGLE-USE MULTIPLEX CHANNE

Theorem 1 For any fized ¢ € (0,1), the achievable region of cppp-

assisted conference key agreement over a multiplex channel N VBT
satisfies

B (1,6) < Ef g\, (1)

CppPPp

where

Er.ceWN) = sup inf . DN (@)lle)  (2)
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18 the e-hypothesis testing relative entropy of genuine entanglement of
the multiplex channel N'. It suffices to optimize over pure input states

(DNS FS(:ﬁ:}ﬁ?):).

STRONG CONVERSE BOUNDS ON LOCC-ASSISTEL

Theorem 2 For a fired n, K € N, € € (0,1), the following bound

holds for an (n, K, ) protocol for LOCC-assisted conference key agree-

ment over a multiplex Nz _ 4z
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where the max-relative entropy of entanglement Fyax g (N) of the mul-
tiplex channel N is

B pW) = sup, inf  Dinax(N(1)]0)
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and it suffices to optimize over pure states 1.

Corollary 3 The strong converse LOCC-assisted conference-key-
agreement capacity of a multiplex channel N is bounded from above
by its max-relative entropy of entanglement:

ProccN) < Emax.2(N). (4)

Theorem 4 For finite Hilbert space dimensions the asymptotic LOCC

assisted private capacity of a multiplex channel N TBL2E S bounded

by its reqularised relative entropy of entanglement:

ProccN) < EF(N). (5)

APPLICATIONS

e Measurement-Device-Independent QKD: Alice and Bob
locally prepare states which they send to a relay station us-
ing channels N},_, , and N&,_ 5. At the relay station, a joint
measurement of the systems AB is performed. Define multiplex
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e Other applications: Measurement-Device-Independent
Conference Key Agreement, Quantum Key Repeater,
Quantum Networks.



