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sensewith
observable TCramér-Rao bound

Fisher information
(here: defined via optimal T)

Braunstein/CavesPRL1994; Holevo2011; …

want: observable Twithminimal variance at , such that:

1-parameter
family of states

T is optimal
when

(“symmetric log. derivative”)

cf.H.Fawzi’s
tutorial

& T can be tricky to
determine formixed

SDPAlert!
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› Decrease in Fisher
information can be
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› e.g. interesting for local, weak noise on amany-body system

noiseless
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Evolve for :

Apply partial dephasing
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sensitivity
loss:

Direct calculation:
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Robertson uncertainty relation

(e.g., energy& time)
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when is no sensitivity lost?

“code qubit”
spanned by

and

Demkowicz-Dobrzański+PRX2017;
Zhou+N.Comm.2018; Layden+PRL2019;

…

Bény+PRL2007

Hamiltonian not in
Lindblad span

quantumerror
correction for algebras

closely related to:

like
Knill-Laflamme,
butweaker
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= configuration that violates
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• Our results hold for anyfixed state

• Also applicable for sensing an unknown
parameter in theHamiltonian

• Also applicable for continuousMarkovian noise,
under some additional assumptions

• Better clock states = those that hide energy from
Eve

• Our uncertainty relations extend to infinite
dimensions



• strongly interactingmany-body probesmight
offer better sensitivity in quantummetrology

Zhou+PRX2020 Goban+Nat.2018
NVcenters lattice atomic clocks

• Characterization of the Fisher information in
intermediate regimes of n (non-asymptotic)

• general Fisher information bounds can behard to
obtain

• Information tradeoffs / uncertainty relations give
insight into the structure of quantum theory

• Fisher information counterpart to entropic
uncertainty relations Coles+PRL2019

Fujiwara&Imai JPA2008;Escher+NatPhys2011;…



Applications to
cryptography?

Multi-parameter
metrology?

sensitivity loss of
“metrological codes” for

weak i.i.d. noise?

Gorecki+Quantum2020;…

Coles+RMP2017;…



Thank you for your attention!






