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Estimating temperatureoutline

motivation: low-T thermometry can be exponentially inefficient 

the model: the caldeira-legget model (CL) 

results:  

thermometry from the variance of the quadratures is optimal
quasi

the spectral density matters 

physical intuition: the lowest-frequency normal modes are the key 

strong coupling enhances thermal sensitivity at low T#1

#2

#3
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→ suficiently large 

→ translationally invariant 

→ short range interactions 

→ away from criticality 
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phys. rev. x  4, 031019 (2014)

new j. phys.  17, 085007 (2015)
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Estimating temperaturemotivation

small parts of large 
systems* become 

insensitive to the global 
temperature exponentially 

with 1/T 
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Estimating temperatureThe model

→ probe and sample start uncorrelated

→ the sample starts at thermal equilibrium

→ the overall probe-sample Hamiltonian is quadratic

the steady state of the QLE can be obtained exactly  provided that:

quantum
langevin
equation

QLE( )
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Estimating temperatureresults

if the temperature is 
low enough, the 

thermal sensitivity 
grows monotonically 

with the probe-sample 
coupling strength.

#1
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at sufficiently strong  
coupling,        becomes 

a quasi-optimal 
temperature estimator

#2
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→   ohmic spectral density

→   super-ohmic spectral density



  

Estimating temperatureresults

the low-temperature 
thermal sensitivity 
grows with the probe-
sample coupling 
strength at low 
frequencies

#3
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Estimating temperaturePhysical intuition

the frequencies of the 
lowermost normal 
modes of a CL-like
“star model” 
decrease monotonically 
with the coupling 
strength

#4
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