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Necessary and sufficient (and only sufficient) conditions

Structure theorem for probabilistic theories

1. Framework: operational probabilistic theories
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Observation test: collection of effects

Preparation test: collection of states ⇢ A
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Proposition: Any convex theory with purification satisfies NIWD 

Corollary: Fermionic quantum theory satisfies NIWD

Proposition: If for every system there exists a pure faithful state then the theory satisfies NIWD
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Corollary: Real quantum theory satisfies NIWD
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necessary and sufficient (and only sufficient) conditions analogous  
to that for no-information without disturbance
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Theorem: If an theory is full-information without disturbance then every system of the theory is classical

I. consider an arbitrary system A

Classical system: the base of the cone of states and effects is a SIMPLEX

Sketch of the proof

II. the identity is not atomic ) St(A) = . . .

i = 2

i = 1

III. Prove that all blocks are 1-dimensional
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Proposition: NIWD and local tomography are independent properties

• CL

Classical theory

• Satisfies local tomography

Full-information without  
disturbance 

• Violates NIWD:
• FQT

• RQT

Fermionic and real quantum theory

• Satisfy convexity and purification ⇒  satisfy NIWD 

• Both bilocal-tomographic ⇒  violate local tomography 
L. Hardy and W. K. Wootters, Foundations of Physics 42, 454 (2012) 
G. M. D’Ariano, F. Manessi, P. Perinotti, and A. Tosini, IJMP A 29, 1430025 (2014) 
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Purification 
& convexity

Quantum theory

NIWD can be satisfied in the absence  
of most of quantum features Thanks

Yes!
GM D'Ariano, M Erba, P Perinotti,  
Physical Review A 101 (4), 042118 (2020) 
and 
arXiv: 2008.04011 (2020)


