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Abstract Then a stream of qubits in a tape with a fixed energy E, which are
prepared In the same initial state p, interacts sequentially one by one with

The characterization and control of quantum effects in the performance of _ _ )
the machine through energy preserving Interactions [H,;, Hy,, + H;] = 0.

thermodynamic tasks may open new paths for small thermal machines
working In the nanoscale. In this work, we measure and optimize the effect
of energetic coherence,i.e coherence between states with different energies GKLS master eq uation:
on the performance of a small autonomous quantum thermal machine. \We
demonstrate that the input coherence may enhance the power of the
machine and may enable it to operate in otherwise impossible regimes. On
the other hand, our results also show that, in some cases, coherence may
also be detrimental, rendering optimization of particular models a crucial
task for benefiting from coherence-induced enhancements.

Coherent Machine Model
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We consider a guantum thermal machine that consists of two Steady State ™ = Vot o 0
qubits with energy spacing E,> E . which are weakly coupled to | - 01
thermal reservoirs with different inverse temperatures (fc > gh). ) 0 0

Regimes of Operation

In the steady state regime we derive the bounds on the performance of
the machine by combining the first and second law:
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Optimizing autonomous thermal machines powered by energetic coherence
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Optimization of the performance
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