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Resumen™”

The bacteria motility represents an interesting scientific issue to address, on the one hand, from biomedical
perspective to understand infections, and on the other hand, from the physics of active matter. The bacterial

energy transduction of flagela motor proteins, nevertheless its thermal efficiency under constraints remains
largely unknown.

In order to tackle this issue, we plant to create a "Bacterial Engine Test Bench" to confine single bacteria
using optical tweezers (with direct force measurments) and test it under different chemo-mechanical
constrains. Next, by analizing the temporal series of the forces measurements, with the framework of
stochastics thermodynamics, we will determine the entropy production and the thermal efficiency.

The student will have the opportunity to gain expertise in: bacteria culture and manipulation, optical
microscopy, optical tweezers with direct force measurements, Matlab programation for data analysis,
theoretical analysis using tools from stochastic thermodynamics and hydrodynamics.

swimming is well described from the hydrodynamics view point, and from the biochemical networks involved in

Observaciones™”

*
Solo en el caso de dos co-tutores.
* % . .
Breve resumen de los objetivos.

Optativo. Por ejemplo si se recomienda tener algun conocimiento o experiencia previa.
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In order to tackle this issue, we plant to create a "Bacterial Engine Test Bench" to confine single bacteria using optical tweezers (with direct force measurments) and test it under different chemo-mechanical constrains. Next, by analizing the temporal series of the forces measurements, with the framework of stochastics thermodynamics, we will determine the entropy production and the thermal efficiency.


The student will have the opportunity to gain expertise in: bacteria culture and manipulation, optical microscopy, optical tweezers with direct force measurements, Matlab programation for data analysis, theoretical analysis using tools from stochastic thermodynamics and hydrodynamics. 
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