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The scientific study of Measurements and Estimation.

Metrology

Metrology
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Take-home message

!𝑈(𝜃)Ψ! Ψ" {|𝑓#⟩}

Ability to guess 𝜃 depends on a Kirkwood-Dirac distribution.
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Kirkwood-Dirac Distribution

𝑥

𝑝

!𝑥, !𝑝 ≠ 0

[Wikipedia]
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Kirkwood-Dirac Distribution
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Kirkwood-Dirac Distribution
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Kirkwood-Dirac Distribution
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Kirkwood-Dirac Distribution
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Intermezzo: Kirkwood-Dirac Distribution

𝑞0,1,2
'( = Tr ⟩|𝑓 𝑓 𝑏 𝑏 𝑎 |⟨𝑎 5𝜌Scrambling/out-of-time-ordered correlators:

FoundationsThermodynamics:

Metrology:
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Fisher information
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Any Experiment

Experiment Outcomes

Information Analysis
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Quantum metrology

ℐ& 𝜃| 5𝜌3

[photoCred: H. Lepage]
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Post-selected quantum metrology

[photoCred: H. Lepage]
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Post-selected quantum metrology
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Post-selected quantum metrology

ℐ! 𝜃| &𝜌"
#$ ≤ 𝑎%&' − 𝑎%() * ,         In a classically non-negative theory

Same as:
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Post-selected quantum metrology - Bounds
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Summary

0

𝑖 𝑖 𝑖 𝑖 𝑖 𝑖 𝑖 ⋯⋯

Filter

𝑎𝑙𝑙

optimal experiment from:
𝑄⋆( 5𝜌) 	= arg	opt& '( 𝑓[𝑄( 5𝜌)]

[Batuhan’s talk]
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Closing Slide
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