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Ultimate bound on the sensitivity to small fluctuations of the parameter (in the ν → ∞ limit):

Quantum Cramer-Rao Bound Quantum Fisher Information (QFI)

• Local (frequentist) estimation with sufficiently large statistics (in contrast to the Bayesian approach).
• Optimised over all measurements/inference strategies (for fixed measurement/probabilities classical FI).
• Parameter-value independence of QFI due to unitary encoding. Not true in general.
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Theorem:  For almost all quantum channels (including φ-non-extremal and full-rank) one can 
find a Kraus representation such that: 

[PHYSICAL MOTIVATION] Case of noisy unitary encoding:
What if you would like to split the channel into the noiseless (unitary) and noisy (decoherence)part?

Ok if commute, but in general need to add time d.o.f.
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Noisy case:

Use the “channel” bound:

with

But one should maximise precision over the round duration t, with the optimal topt(N) determined now by noise (physics!).

with

So does the “curse of SQL” still hold?  The previous argument,                    , does not apply as now topt(N) !! 

Catch... 

and
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Thank you very much for your attention!


