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Cross-examining a quantum state’s resources

Scientific Achievement
We analyze the resourcefulness of families of states across 
several quantum resource theories (QRTs).

Significance and Impact
The characterization of a state’s resourcefulness is crucial to 
understand, e.g., if it can be classically simulated, or useful 
for information protocols. However, there is not a single 
notion of “resource”, and our work showcases this 
phenomenon. 

Research Details
We analyze the resourcefulness in free states for–and across 
witnesses of–the QRTs and we provide rigorous theoretical 
results as well as numerical studies showcasing the rich and 
complex behavior that arises in this type of cross-
examination.

We showcase the fact that the resource in 
quantum states is relative to the QRT through 
which it is analyzed.
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