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- Strong Monogamy of Genuine
Multipartite Entanglement

or Gaussian and Qubit states
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based on :

A G.Adessoand F. llluminatiPhysRew.ett 99, 150501 (2007)
A B.RegulaS. Di Martino, S. Lee, and/&lessgPhys. Rewett113, 110501 (201}
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Entanglement is monogamous

Suppose thatB\and AC areboth maximally entand@ed
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ét hen Alice could exploit [
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achieve perfett) 2 telecloningiolating noloning theorem
; B. M.TerhallBM J. Res. & Dé®, 71 (2004); G.Adesso & F. llluminkit, J. Quant. I, 383 (2006)

€SSO

Strong

T ——



CKW monogamy inequality

No-sharing for maximal entanglemdnit nonmaximal
one can lelersoma corsdagts

EAI(BC)  EABS 4 EAICB

While monogamy istandamental quantum propgdulfillment
of the above inequalitypends on the entanglement measure

Ait was originally proven for 3 qubits usingrthie(squared concurrence)
The difference between LHS and RHS yields the residual
three-way shared entanglement

‘[CKW] Coffman, Kundu,WoottersPhys. Rev(2000) Ddar,Vidal, CiracPhys. Rev(2000)
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The difference between LHS and RHS yieldsiot the

genuine N-way shared entanglement, but all the
entanglement terms not stored in couplewise form

‘jectured by CKW (2000); proven fal qubits by Osborne and Verstraetehys. Rev. LER006)
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Monogamy of discrete entanglement

of the residual three
gubit entanglement
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Dur et al PRA2000
(also: permutationally
invariant)

\_‘_T @ \_‘_’ Tangle Negativity"2 Renyi-a entropy
@z2)
Monogamy inequality —
for 3-qubit states M ImpliES M m
CKWPRA2000 Ou & Fan Kim & SandeidA2010
PRA2007
LOCC monotonicity ? ?

Monogamy inequality
for N-qubit states
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Osbhorne & Verstraete
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Ou & Fan
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Kim & SanderdA2010

extended version

PRL2006 PRA2007
Monogamy inequality ?
for arbitrary w w
dimensional states OuPRA2007 Maybe for conwesof

Squashed entanglement is monogamous foarbitrary dimensional statesm

Koashi & WintdPRA 2004
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Continuous variable systems

X

Quantum systems such aarmonic oscillators, light modes, atomic
ensembles, material particles, lmosonicfields

x Infinitedimensional Hilbert spaced = "~ | H;

x Quadrature operatorsX = (G, P15 d\| i oND)

q = aj+'é¥; pi==(éji ég)zi “
Gaussian states

a states whose Wigner function is a Gaussian in phase space ‘

can be realized experimentally with current technology (e.g. coherent, squeezed states)
successfully implemented in continuous variable quantum information processing

fol modes

Tl

Ui

il

fully determined by A Vector of first momentSarbitrarily adjustable by local displacements: we will set them

A Covariance Matrix (CM) G (real, symmetrizy x 2N) of the second moments
» (00 O0) ¢(ow)

G.Adesso, S. Ragy, and A. R. IGggen Syst. Inf. D@, 1440001 (2014)
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Contangle Gaussian tangle | Renyi-2 entropy
[GCRf (logneg¥] | [GCRf negativity] [usingGCRF
Monogamy inequality |
for 3-mode Gaussian M implies m M
States NJP2006,PRA2006

Gaussian LOCC M ?

monotonicity of (didndt <clheck!
three-mode residual NJP2006 (also: permutationally

entanglement . invariant)

Monogamy inequality —
for fully symmetris- m implies m m
mode Gaussian states NJP2006

Monogamy inequality
for all (pure and

mixed) N-mode

Gaussian states

numerical evidence

NJP2006

G.Adesso and F. llluminatiew J. Phyg 15 (2006)
G.Adesso,A. Serafini, and F. lllumiritys. ReviA, 032345 (2006)

T. Hiroshima, G. Adesso, and F. lllumirfaliys. Rev. L&&, 0505032007)
G.Adesso, D. Girolami, and A. Seraffinys. Rev. L&@19, 290502 (2012)
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*GCR= Gaussian convex roob
minimum of the average pstage
entanglement over all decomposit
of the mixed Gaussian state i

pure Gaussian statt
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Astrongermonogamy const:t

Consider a general guantum system
multipartitioned in N subsystems

each comprising, in principle, one or more
el ementar units (qub

x Doesastronger, general monogamy inequaatpriori
dictated by quantum mechanics exist, which constrains
on the same grounthe distribution of bipartiteand
multipartite entanglement?

I

x Canwe provide a suitablgeneralization of the
tripartite analysido arbitrary N, such that ajenuine\-
partite entanglemenguantifier is naturally derived?




Decomposing the block entanglement

EPu(p2iipn) =

N iD; N
:25p11p1+ b _ZEpup;ka
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= a iterative structure
:_:Zgg AEachK-partite entanglement{<N)
= Is obtained by nesting the same
= — decompositiorK a

AThe N-partite entanglement is then
implicitly defined by difference
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ipartite Entanglement



Strong monogamy inequality

i fundamental requirement

Aimplies the traditional
0generali zedd mo
(in which only the tweparty
entanglements are subtracted)

PlPl- - dpk

E 50

Aextremelyhard to prove in
general!
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