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THE DEVICE-INDEPENDENT SCENARIO
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h ﬂ ﬂ MABK test Figure of merit
Eve Each party has 2 inputs with 2 outputs, x,y,z € The information available to an eaves-
ﬁ {0,1} and a,b,c € {0,1}. dropper about the parties” outcome can be
. They test for the MABK inequality|[1]: quantified by conditional entropies:
M = (AgBoCq) + (AogB1Co) + (A1BoCo) — (A1B1Cq) < 2, H(A|E), H(ABI|E)

GOAL: estimate these entropies given that
the MABK inequality is violated.

e No assumptions on distributed system or
measurements performed by the devices.

Ay 1s the observable corresponding to Alice’s mea-

surement labeled by x, and similarly for B, and C:.
e Security certified by the statistics of inputs

and outputs: p(abc|xyz).

RESULTS 3: BOUNDING EVE’S INFORMATION

RESULT 1: "TALMOST” GHZ-DIAGONAL STATE

We can restrict the analysis to almost GHZ diagonal states and rank-1
projective measurements.
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MABK violation

For N parties:

p = X [hoa o) (Yoal + M 1) (fral + isi (o) (¥ral — 1) (o)) | | * Using Results 1and 2 we prove a lower bound on H(AJE) as a function
> of the MABK value (green curve).

for i € {0,1}*N~1. Moreover N terms s;; can be set to zero and N pairs
can be ordered as Ay7 > Aq7.

e The bound is tight and achieved for the family of states

T(l/) =V ‘CI)()O()><(DOQQ| + (1 — 1/) ‘@011><q3011‘ , V& [O, 1].
e Tight bound can be extended for arbitrary N.

e Our bound coincides with bound based on the MABK-CHSH corre-

spondence [5] = genuine multipartite entanglement is necessary for
e Symmetrisation of marginals (can be enforced in the protocol): positive entropy.

(AxBy) = (AxCz) = (ByC;) = (Ax) = (By) = (C;) = 0.

e Use of extra degrees of freedom (local rotations).

Ingredients of the proof:

e Two binary measurements per party = reduction to qubits and
rank-1 projective measurements [2].
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c
My < 2v/ur + s s | l
where 11 and u; are the largest and second-to-the-largest eigenvalues of g 0.9]
TPT Ty, and T, is the correlation matrix. ° .
or—r—ririii——»=,-————————
2.0 2.5 3.0 3.5 4.0

Correlation matrix for N = 3 is the 3 X 9 matrix defined by the elements

MABK violation
Tplij =Tr (0y ®0y®0yp) st.i=pand j=3(v—1)+1.

0'1:X,0'2:Y,0'3:Z
This generalizes the well known result for the CHSH inequality [3].
Our bound is tighter than the previously derived bound in Ref. [4].

e Our bound improves previous result [6] based on Hin
=higher rates for randomness expansion protocols.

APPLICATIONS AND OUTLOOK:
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Conference key agreement (CKA):

o CKA also requires maximal correlation among the parties = MABK
inequality is not suitable for conference key agreement [7].




