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报告摘要 Abstract 

During the last three decades, finite-time thermodynamics has been developed in the quest for the optimal 
performance of thermal machines and efficient use of energy resources.  With the development of quantum 
technologies, the interest has shifted to the nanoscale and the quantum domain. A race has started to realize useful 
quantum heat engines and refrigerators. To implement such quantum devices requires extracting the maximum 
available work in the minimum possible time, and finding the minimum-time transition between quantum states. More 
importantly, the key goal in the thermodynamic cycles of the machines is to reduce the undesirable effects of the 
environment, which lead to dissipation and decoherence.  Here we experimentally demonstrate friction-free 
superadiabatic strokes with a scale invariant trapped unitary Fermi gas as a working substance and establish the 
equivalence between the superadiabatic mean work and its adiabatic value. The far-from-equilibrium dynamics of 
quantum devices can be tailored by shortcuts to adiabaticity to suppress quantum friction. The ability to implement 
such manipulation in a unitary Fermi gas offers new avenues in quantum control for strongly-coupled many-body 
systems. It can be harnessed for the experimental test of predicted quantum anomalies in atomic clouds confined to 
two-dimensions and quantum supremacy of many-particle thermal machines.  

 


