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[3] Entanglement & Distillability
| Check with negativity, N Check with Peres criteria:
If p can be written as (smallest eigenvalue of partial transpose) R
= ; Pk |"rbk) (ke I Su[f::::f::fd enEtggrl':SI{ld Fully separable SUE::;E:Ed enEtgrE:SI.dad Fully separable
then it's called - 0.06 |- 2:2 e[ntangl;led r | '2:2 iseparaﬁle ' 0.05 ' 2:2 dist. r 2:2 undistillable r
_ I I ] ' I | 1
0.05 + . : - 0.04 - el : A 4
o £ 0] Joor i —
22separable i Zoali | | fgooer @ : | (8 (a9 (AD) 22,
[%2:2) = |, B) @ |, ) 0.02 - o ;. 4g 00 o | 1 -
2:2 entangled if not —_ Bl [ ABCD r = : Ry | |
' g ol o) OV E L E21 (@6 GS ‘
Y |f AD:BC " sk . AC:BD
Ij_l | |: lI‘E ETEJ-f ull ET_ —IJ.'[JE—I l |: |: | | ll | AD:BBL“
08  13entangled 1'3sep. ' 006F ' 1:3distillable | 1:3 undistillable’ -
0.7 - o i 1  o004F £ | — M
ol N0 | | om0 : ): o
- 05k 1T : : Ir _H’E‘ O pEe : .I. e | B R o M BT L = A'B 1:3 h
1:3 separable if Z 04f E”: | I[ : E; -0.02 |- E i ' : g @ @ @ distillable / -Q
Iipl:ﬂ} = |‘l> ® |131' s 6} 03r : Eﬂ-} F L 4 E _Eg;: > o : : s s e I :E E
1:3 entangled if not 0.2 e i v fu M - | ABCD | - ®
YN S RN 110 0GNO = S
0 _EL q:l} q[': %:b{q{] 1 ;;I_. — : "'I“ | I : I : t:- o : ﬂ: D:-ABC : J'Emh Q
® o o I'::»q’ ¥ I N & VT N P F Nl Q
decoherence [Y decoherence vy E m
Sudden death of =
e%taﬁgler?naéntﬂ i >
+ Bound entangled if —
Entanglement superactivation: fully separable if 1:3 entangled &  entangled but | e
Enables five parties (A,B,C,D, and E) sharing P=pPAR Plﬂffﬂc X PD 2:2 undistillable  undistillable ® -
two copies of the state (p, .. and p,...) to distill entanglement entangled it not . ¢ s . : LL.
fer ot ecommen pucn e SJ{;?‘CQEIE il brans B Note: Separability, distillability, and superactivation properties
determined from tests independent of the plotted data.
r R
* Our decoherence mechanism drives a GHZ into bound entanglement too! Experimentally feasible?
* See bound entanglement from XY spin models, or other many-body states, and, in particular, We answered Horodecki@g "'S quest"on:
O u t I 00 k see it occur naturally and incontrovertibly in other physical systems. " Z
* ook for techniques to avoid the decay into bound entanglement. YES, there IS bound entanglement In nature*!
* Use tools for an open system quantum simulator.
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