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Abstract: It is often the case that interaction with a quantum system does not simply occur between an initial point in time and afinal one, but rather
over many time steps. In such cases, an interaction at a given time step can have an influence on the dynamics of the system at a much later time.
Just as quantum channels model dynamics between two time steps, guantum combs model the more general multi-time dynamics described above,
and have accordingly found application in such fields as open quantum systems and quantum cryptography. In this talk, we will consider ensembles
of combs indexed by a random variable, dubbed classical-quantum combs, and discuss how much can be learnt about said variable through
interacting with the system. We characterise the amount of information gain using the comb min-entropy, an extension of the analogous entropic
guantity for quantum states. With combs and the min-entropy in our toolbox, we turn to a number of applications largely inspired by
Measurement-Based Quantum Computing (MBQC), including the security analysis of a specific Blind Quantum Computing protocol and some
comments regarding learning causal structure.

Zoom Link: https://pitp.zoom.us/j/98315660866?pwd=cWU3RzB6SGIDOGIzalBqV 1IgNklvQT09
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Harrow, AW. et al. PRA 81, no. 3 (2010): 032339
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We can hypothesis test structure.
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First example and an aside: Routed Circuits
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Blind Quantum Computation
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Blind Quantum Computation
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Mantri, A. PRX'7, no. 3 (2017): 031004.
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Blind Quantum Computation
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Blind Quantum Computation
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Blind Quantum Computation
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Hypothesis Testing Causal Structure

Com = ZcmECM Pem |cm)em| ® oem

CM := set of causal models
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Hypothesis Testing Causal Structure
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Hypothesis Testing Causal Structure
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Hypothesis Testing Causal Structure

Recall;

23

Fa)

{ox}

Duan, R. et al. PRL103, no. 21 (2009): 210501
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Chiribella, G + Ebler, D. Nature communications 10, no. 1 (2019): 1472, 38
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Hypothesis Testing Causal Structure

if not all ecm € CM have a compatible total order:
Coum is not a comb - process matrix?

can we use a modified H,;,7

Bavaresco, J. et al. PRL 127, no. 20 (2021): 200504.
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Objectivity of Causal Structure

Thm 1:
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