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Remote preparations

Main idea
1. Alice and Bob share pap
2. Bob measures { N} and obtains outcome b.
3. Bob announces outcome b.

State of Alice's system:
oa~Trp((1a®Ny)pan)



Main idea
1. Alice and Bob share psp
2. Bob measures {N;} and obtains outcome b.

3. Bob announces outcome b.

State of Alice's system:
o4~ Trp((1a®Ny)pan)

Set of all remotely-preparable states:

Aa(pap) ={oa € D(Ha): Eg > 0,04 = Trp((1a ®EB)paB)}



Contextuality

K - set of preparable states: K C D(H)

P&M contextuality
K has preparation & measurement noncontextual model if:

Tr(pM,) = Y Tr(pNy) Tr(wy My)
A

where
Tr(pNy) >0, Vpe K,VA

and wy € D(H).



K - set of preparable states: K C D(H)

P&M contextuality
K has preparation & measurement noncontextual model if:

Tr(pM,) = Y Tr(pNy) Tr(wrMy)
A

where
Tr(pNy) >0, Vpe K,VA

and wy € D(H).

Tr(pN,) - classical state replacing p
Tr(wyM,) - classical response function replacing M,



Aa(pap) has P&M noncontextual model

|

pPAB is separable

|

AA((1 —€)pap + e7ap) has P&M noncontextual model
for almost all separable 745 and € € (0,0(74B))



Robust remote preparations are necessary

pPAB is separable

¥

Aa(pap) has P&M noncontextual model



PAB is separable

¥

Aa(pap) has P&M noncontextual model

SpongeBob has a counter-example

pap = 1(J0)0|®]00X00|+|1)(1]@[01)01]+
)+ @ [10)X10[ + [=}—| ® [11)(11])




Entanglement
witness

Noncontextuality
inequality



New entanglement witness

Proposition

Let pap be a separable quantum state.

Let E;y, and M, be positive operators, Ey, > 0 and My, > 0, such that
E, = %(Et,o + Etq), %Z?:l My, = ]121‘1 and 14 = Mo+ My, for all t € {1,2,3} and
be {0,1}. Then

3 1
> Tr[(Myy @ Eyp)pas] < 5Tr[(1a ®E.)pasl.
=1 b=0



Proposition
Let pap be a separable quantum state.

Let Eyy and M, be positive operators, E;, > 0 and M, > 0, such that
E.= B+ E1), $3°0 My =24 and 14 = My + My, for all t € {1,2,3} and
be{0,1}. Then

3 1
> Tr[(Myy @ Eyp)pas] < 5Tr[(1a ®E.)pasl.
t=1 b=0

For specific choice we get:

ol

Tr((0z ® 02)pap) + Tr((0. ® 04)pap) <



Proposition

Let K be a set of allowed preparations. Let o, € K and let i € {1,2}, let
Oit,0i—,0i € cone(K) be subnormalized preparations such that

01+ + 01— + 010 = 0x = 024 + 02— + 090-

Let A; be observables such that —1 < A; <1 for all i € {1,2}. If there is a P&M
contextual model for K, then

Tr[(A1 + A2)(o14 — 01-)] + Tr[(A1 — Ag) (024 — 02-)] < 2.
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