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QUANTUM THERMOMIETIRY

Estimating temperature
for quantum technologies:

Nanoscale spatial resolution.

Minimally disturbing techniques.

High precision at low temperatures.

Background: aopsan / Freepik Image: Anonimski / Wikipedia (CC BY-SA 3.0)
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Figure 3. a—f) TEM images of a selected Pb/ZnQ nanocable, with Pbfilling K60 pm”.

about 16 wm inlength, heated from room temperature to 25, 100, 150, 200,
250, and 300 °C, respectively, recorded by video camera in the transmission

electron microscope. g) Plot of cavity length versus heating temperature. L. Aigouy et al., Appl. PhLeadys. Lett. 87, 184105 (2005)

C-Y Wang et al., Adv. Mater. 20, 4789 (2008)



QUANTUM THERMOMIETIRY

Estimating temperature for quantum technologies:

¥ Nanoscale spatial resolution.

zf Minimally disturbing techniques.

High precision at low temperatures.
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2. Thermal sensitivity
3. Equilibrium quantum thermometry

4. Quantum thermometry out of equilibrium

5. Low-tempreature scaling of thermal sensitivity
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3. Equilibrium quantum thermometry

4. Quantum thermometry out of equilibrium

5. Low-tempreature scaling of thermal sensitivity



SENSITIVITY AND [REAT CAPACETY

T. Jahnke et al., PRE 83, 011109 (2011)
LAC et al., PRL 114, 220405 (2015)
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LAC et al., PRL 114, 220405 (2015)



OUTILINIE

_— et
s Eervitibri - |

4. Quantum thermometry out of equilibrium

5. Low-tempreature scaling of thermal sensitivity



SENSITIVITY AND LOCAL FHIEAT CARPACITY
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SENSITIVITY AND DRESSED [RAMILITONIAN
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SENSITIVITY ENFANCED BY DISSIPATION
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Quantum Langevin equation

LAC et al., PRA 96, 062103 (2017)



SENSITIVITY ENFANCED BY DISSIPATION
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M. Mehboudi et al., (in preparation)



QUANTUM THERMOMIETIRY

Estimating temperature for quantum technologies:

¥ Nanoscale spatial resolution.

zf Minimally disturbing techniques.

v High precision at low temperatures.
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5. Low-tempreature scaling of thermal sensitivity



GAPPED VS, GAPLESS
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K. V. Hovhannisyan and LAC, arXiv:1712.03088
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AN OPEN SYSTIEM APPROACIH
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WRAP-UP

Equilibrium quantum thermometry

% The heat capacity places the ultimate bound on
thermometric precision.

%k Sub-optimal probes can prove versatile.

Non equilibrium quantum thermometry

%k Dissipation can be exploited as a resource at low T.

% The bose-polaron model is a good platform to study
precise non-demolition thermometry on a BEC.

Low-temperature thermometry

%k Local thermometry in a many-body system can be
exponentially or polynomially inefficient, depending on
whether or not the system is gapped.
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