Praca Mikroorganizmów: nananonaped bakteryjny i nielepki przepływ
It starts to be demonstrated that it is possible, in princi​ple, to extract useful macroscopic mechanical power from bacterial activity. 

Whereas the laws of thermodynamics prohibit extraction of useful work from the Brownian motion of particles in equilibrium, these motions can be “rectified” under nonequilibrium conditions, for example, in the presence of asymmetric geometrical obstacles. In the first paper (Sokolov, PNAS 2010) a class of systems is described in which aerobic bacteria Bacillus subtilis moving randomly in a fluid film power submillimeter gears and primitive systems of gears decorated with asymmetric teeth. The directional rotation is observed only in the regime of collective bacterial swimming and the gears’ angular velocities depend on and can be controlled by the amount of oxygen available to the bacteria. 

It is also (López et al , Physi​cal Review Letters) demonstrated that Escherichia coli bacteria swimming in a fluid can organize themselves to counterbalance the energy loss resulting from viscous dissipation and thereby dramatically lower the fluid’s viscosity, driving it to vanish or even to become negative.  Although harnessing bacterial power for macroscopic energy generation may still be a dream, it is not such a stretch to imagine that bacteria could be used as mixers to thin and stir the flow in capillary and microfluidic devices.

Schemat 25 minutowego wystąpienia mógłby wyglądać tak: 

1. Przedstawić mechanizm zapadkowy Feynmana i jego wyjaśnienie. Również to, ze jeśli nie jest w równowadze, to działa. (Wykłady Feynmana z fizyki, t1, cześć 2, rozdz. 46)
2. Można przeczytać artykuł Silniki molekularne Astuniana, Swiat Nauki 2001 (to tylko dla wiedzy, bo praca bakterii nie jest z tym tematem tozsama)

3. Zaprezentować artykul: Swimming bacteria power microscopic gears, Sokolov, PNAS 2010. Na tym w zasadzie można zakończyć.
4. Ale jeśli ktoś chce, to może też przeczytać artykulik Frictionless fluids from bacterial teamwork, Nature 2015, ale dokładniej temat jest omówiony w Turning Bacteria Suspensions into Superfluids, Lopez, PRL 115, 028301 (2015)
5. To jest zresztą element większej teorii, z która można się zapoznać: Simha, PRL 2002, ale której nie należy przedstawiać (bo i tak jest już dużo)
Maxwell’s demon plays a central role in thermodynamics of quantum information, yet a full experimental characterization is still missing in the quantum regime. Here we use superconducting circuits to realize a quantum Maxwell demon in which all thermodynamic quantities can be controlled and measured. Using power detection resolved at the single microwave photon level and unprecedented tomography techniques, we directly measure the extracted work while tracking the qubit and cavity entropies and energies. We are thus able to fully characterize the demon’s memory after the work extraction and show that it takes full part in the thermodynamic process. The experiment establishes superconducting circuits as a testbed well suited to perform quantum thermodynamics experiments.
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