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Introduction: Quantum State Discrimination (single-shot)

Motivation
- Sequential guantum information processing: Bell nonlocality, State discrimination
- Monogamy: Entanglement, Nonlocality, -

Sequential Quantum Maximum Confidence Discrimination (Sequential MCD)
- Main result 1: sequential guantum MCD for linearly independent states
- Main result 2: sequential guantum MCD for linearly dependent states

Future Directions
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§ Al Overview

Quantum states cannot be perfectly discriminated because of limitations in
quantum mechanics. This is especially true for nonorthogonal states, which
are common in quantum computing and quantum communication. ¢

Quantum State Discrimination Why can't quantum states be discriminated perfectly? o
e Quantum mechanics limits the ability to determine the state of a quantum system.

e Nonorthogonal states cannot be perfectly discriminated, even if they are known.

How to discriminate quantum states? ¢

o Use a figure of merit to design a discrimination scheme and optimize the
measurement setting.

e Minimize the average error in the discrimination scheme.
e Incorporate inconclusive outcomes to unambiguously determine the prepared state.
e Use projective quantum measurement.

 Use generalized measurement.

Applications of quantum state discrimination quantum communication,
quantum computing, cryptography, and probabilistic algorithms. ¢
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Applications: the BB 1984 protocol, Quantum computing
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Can there be a classical model for the scenario?

Classical
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Unambiguous state discrimination (USD)



Unambiguous state discrimination (USD) / Applications: the Bennett 1992 protocol for QKD

Quantum cryptography using any two nonorthogonal states

Charles H. Bennett
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Criticism about Quantum State Discrimination
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No detector is perfect
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Maximum Confidence Discrimination
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Retrodictive: given an outcome, one makes a guess about a preparation
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General properties of nonsignaling theories
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Proposition. All non-signaling theories having Bell violations contain monogamy of correlations.

Proposition. All non-signaling theories having Bell violations contain a no-cloning theorem.

1.Entanglement is monogamous; quantum states cannot be copied // qguantum states cannot be discriminated.

2.Nonlocality is monogamous; nonlocal correlations cannot be copied ~ randomness

State Cloning vs. State Discrimination: One is possible, so is the other, and vice versa.
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What makes a Bell scenario sequential? Weak measurements

Weak
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Tradeoff between Bell violations and the number of parties
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Can Maximum Confidence Discrimination Be Sequential?
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Sequential Quantum Maximum Confidence Discrimination {11,192}
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Result 1.

C) =Cc® =... = cWN) iff states are LI Bob N ) ((IV)

Remark. Bobs do not apply weak measurements. State-measurement disturbance
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Remark. Bobs apply weak measurements. State-measurement disturbance
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Introduction: Quantum State Discrimination (single-shot)

Motivation
- Sequential quantum information processing: Bell nonlocality, State discrimination

- Monogamy: Entanglement, Nonlocality, -

Sequential Quantum Maximum Confidence Discrimination (Seqguential MCD)
- Main result 1: sequential guantum MCD for linearly independent states
- Main result 2: sequential guantum MCD for linearly dependent states

Future Directions

- Sequential discrimination for non-LI states: less distinguishability from purify vs geometry
- Construction of Multipartite Quantum States by Sequential Operations: Network
- Sequential tasks based on quantum state discrimination




