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Inference of a global property of the whole from its parts.

Separability criteria, entanglement measures, quantum marginal problem.

When parts lack the property — emergent property.

Local marginal correlations compatible
only with multipartite nonlocal
correlations [1].

Separable marginals compatible only

with multipartite entanglement |2].

Emergent property —genuine multipartite entanglement (GME):

p 7 D1 Pffﬁg(; + P2 IOS];&C + D3 p%e& » (biseparable state).

GME verifiable from separable marginals |3].

More robust GME verifiable from separable marginals [4]:

p = IO+ W)W
&) = %(ei%\001>+6_i%\010>—\100>)+\/?111},
W) = L(|o11> +1101) + [110)).
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Separability of marginals — PPT criterion:

minleig(p,})] = 0.37- 1072, jk = AB, BC, AC

GME witness: w = Wt
Tr(pW) > 0 for all biseparable p,
Tr(pW) < 0 for some p.

GME witness acting on marginals — SDP |4, 5]:

minimize  Tr(pW)
WaPMaQM

subject to Tr(W) = 1, where

3
W = Z w§fB)a§A) & O'](-B) ® 1(“) + permutations,
i,j=0

and for all bipartitions M|M,
W=Py+Qy', Pu>0, Qu>0.

Tr(pW) = —1.98 - 102

White noise tolerance of 13.7%.
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Marginals of p close to entangled states:
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Popt = 0.868 — separability and GME bounds beaten by ~ 1.50.

Separability of marginals:

% AB BC AC
min{eig[(p;}si,jk)ﬂ]} .10% | 244+0.7 | 09+0.6 | 2.1 £0.6

Genuine multipartite entanglement:

Tr(peXp W) — (—3 T 2) . 1073

popt

Fidelity:

F (P52, Ppope) = [Tr(\/ V Phopi Ppope V Prop: )] - = 0.939 & 0.008
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