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Drawing the line between
classical and quantum
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Bell experiment: DAG = Directed Acyclic Graph
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C.J. Wood and R.W. Spekkens: arxiv 1208.4119 (2015)
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https://arxiv.org/abs/1208.4119

Quantum-Classical Gaps in Causal Inference

Directed Acyclic Graphs
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Framework: causal inference

1. Correlation # causation
2. Common cause principle

3. Induced correlation
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Framework: causal inference

1. Correlation # causation
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Having a larger fire is a
common cause
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2. Common cause principle
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3. Induced correlation
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Other structures that have QC-gap
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Instrumental Scenario
Triangle Scenario

T. Van Himbeeck et.al.: arxiv
1804.04119 (2019)

E. Wolfe et.al. ; arxiv 1909.10519 (2021)
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Many of them we don’t know
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Evans scenario
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Methods for finding QC-gaps

1. Observational equivalence
2. Fritz method

3. Marginalisation

4. Conditioning
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1. Observational equivalence

¢ @

Matthew Fox, Sofia Gonzalez Garcia and Manu Srivastava February 2022




Quantum-Classical Gaps in Causal Inference

Matthew Fox, Sofia Gonzalez Garcia and Manu Srivastava February 2022



Quantum-Classical Gaps in Causal Inference

2. Fritz trick
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Quantum caveat : teleportation

3. Marginalisation (avoid cloning)
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4. Conditioning

Matthew Fox, Sofia Gonzalez Garcia and Manu Srivastava February 2022



Quantum-Classical Gaps in Causal Inference

4. Conditioning

goodlooking
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4. Conditioning
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Results

- New QC-gaps
- Improved framework and formalism
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Why were the PSlons happy despite not
finding a QC-gap in Evans scenario?
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Why were the PSlons happy despite not
finding a QC-gap in Evans scenario?

They thought maybe they would get a
No-Bell prize...
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