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What is Geometry?



Parametrized Quantum States



Based on Quantum 5, 539

https://doi.org/10.22331/q-2021-09-09-539


Distances Between Parametrized States



Small Changes



Small Changes



Information Matrices



Classical Fisher Information Matrix



How can we calculate it?



Fun Fact: Uniqueness



Quantum Fisher Information Matrix (Pure States)



Calculation (Pure States)



Calculation (Noisy States)



Fun Fact: Non-Uniqueness



Classical and Quantum Fisher Information



Roles of Classical and Quantum Fisher Information



Application 1: Quantum Metrology



Gathering Intuition



Cramér-Rao Bound



Application 2: Quantum Natural Gradient



Quantum Natural Gradient Update



Quantum Natural Gradient Helps

https://doi.org/10.1103/PhysRevResearch.2.043246


Outlook
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Thank you for your attention!
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