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From Hilbert space to laboratory:

• Bell’s theorem says Quantum theory is nonlocal.

• Is nature nonlocal? 
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 nonlocalityT2
First we consider a operationally motivated class of genuine 
nonlocality,  nonlocality.T2

A tripartite correlation  will be   nonlocal if

it violates the following inequality.

P(abc |xyz) T2

ℬT2
= − 2{P(00 |A1B1) + P(00 |B1C1) + P(00 |C1A1)}

−P(000 |A0B0C1) − P(000 |A0B1C0) − P(000 |A1B0C0)

+2{P(000 |A0B1C1) + P(000 |A1B0C1) + P(000 |A1B1C0) + P(000 |A1B1C1} ≤ 0

First we consider a operationally motivated class of genuine 
nonlocality,  nonlocality. ( Phys. Rev. A 88, 014102 (2013) )T2
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Results 

• We assign no click events as ‘1’.

Lemma 1: The spatially separated parties would be able to 
certify genuine three-way nonlocality in terms of the 
inequality , when the following condition holds ℬT2

(4ηAηBηC − ηAηB − ηAηC − ηBηC) > 0

This necessary condition holds for any no-signaling 
theory.
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Lemma 2: There exists a quantum settings with a single 
parameter , which violates the inequality 
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Lemma 2: There exists a quantum settings with a single 
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 , whenever .

θ
ℬT2

(4ηAηBηC − ηAηB − ηAηC − ηBηC) > 0

|ψABC(θ) > = k(θ)[( |011 > + |101 > + |110 > ) +
(1 − 3cosθ)

sinθ
|111 > ]

X0 ≡ { |0 > , |1 > }

X1 ≡ {cosθ |0 > + sinθ |1 > , sinθ |0 > − cosθ |1 > }
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Results 

Theorem 1: The minimum detection efficiencies for  for 
each party must satisfy the following relation

ℬT2

(4ηAηBηC − ηAηB − ηAηC − ηBηC) > 0

In the case of , the 

 will be violated iff 

ηA = ηB = ηC = η

ℬT2
η >

3
4



Results 

• Previous result: MDE for Svetlitchny nonlocality is more 

than 97%. (V. Gebhart, PRA 106, 062202 (2022)).

• Our result shows 88.1% is sufficient.
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