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Least squares (standard approach)

Twice as much precision with 
half of the measurement data
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Release-recapture thermometry: unoptimised times

§ Jeffreys’s prior:

§ Logarithmic error: 



Release-recapture thermometry: unoptimised times

§ Optimal rule to post-process measurements into a temperature reading:



Release-recapture thermometry: unoptimised times

How do we report temperature estimates in global quantum thermometry?

§ Optimal temperature estimator:

§ Error bar:

§ Measurement-dependent mean logarithmic error:
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Least squares

Bayesian 
thermometry 



III. Maximising information content in an adaptive fashion

Mean information gain for a single shot (supersedes the Fisher information):

where

§ optimal a priori estimate:

§ evidence:



A priori optimised strategy

where        is solution to the optimisation problem:

Prescription first proposed in: 





A fully adaptive approach
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Precision and convergence
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Least squares

A priori optimised

Twice as much 
precision with half of 

the measurement data



Why does it work? 



IV. Conclusions and outlook

§ Standard release-recapture thermometry is inefficient and wastes resources.

§ Global quantum thermometry can provide twice as much precision using 
half of the measurement data. 

§ The global-Bayesian framework is applicable to any thermometric protocol 
where temperature plays the role of a scale parameter. 

§ Next steps: Bayesian formulation of non-equilibrium quantum thermometry 
under minimal assumptions. 


