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Bipartite states

Full set of Paulis

cos θ

A0 = σz

A1 = σx

A2 = σy

Woodhead, Kaniewski, Bourdoncle, Salavrakos, Bowles, Acin, Augusiak 2020

α⟨A0⟩ + ⟨A0B0⟩ + ⟨A0B1⟩ + ⟨A1B0⟩ − ⟨A1B1⟩ = 8 + α2

 |ψ⟩ = cos θ |00⟩ + sin θ |11⟩
A0 = σz, A1 = σx, A2 = σy

α⟨A0⟩ + ⟨A0B2⟩ + ⟨A0B3⟩ + ⟨A2B2⟩ − ⟨A1B3⟩ = 8 + α2

⟨A1B4⟩ + ⟨A1B5⟩ + ⟨A2B4⟩ − ⟨A2B5⟩ = 2 2 sin θ
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We need to fix the reference frame!
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If  
the self-test will 
reveal it as 
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λi0k | ī⟩A ⊗ | k̄⟩C

β

γ

αα



Isometry

σxσz

H H

ΦA ⊗ ΦB ⊗ ΦC( |ψ′￼⟩ ⊗ |000⟩) = p |ξ0⟩ ⊗ |ψ⟩ + 1 − p2 |ξ1⟩ ⊗ |ψ*⟩



Open questions

• Robustness works in a pedestrian way: is there a 
general theorem ensuring robustness? 

• Is there a state which cannot be robustly self-tested? 

• Can we make number of measurements constant? 

• What happened with qudits?


