Thermodynamic processes via scattering:
the role of thew wave packet.

Narrow wave packet vs broad wave packet
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Motivation Repeated interactions (or collisional models) do not thermalize the system
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¢, What about random times, reflecting the thermal velocity distribution of the bath

systems? Not enough.




A map induced by a scattering event py = S(py)
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We are interested on the map and iterations of the map.
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The scattering matrix S(E) = B R
= (B"-)! V(x)= V( X
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Narrow wave packets
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Narrow wave packets
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Similar to the situation of a system weakly coupled to a bath
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Broad wave packets as a work source
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Quantum scattering as a work source, arXiv 2108.13369 ()
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Unitary evolution:




Conclusions

» Collision (scattering) processes thermalizes a quantum system if the particles escape from
a bath with a narrow (in momentum) wave-packet (heat bath).

-Simplified expressions for the scattering matrix can be used to have models that induce
thermalization (repeated interaction-collisional baths.)

» A broad wave-packet can create coherences and in a semiclassical limit, induces a unitary
evolution for the scatterer (work source).

» Scattered narrow wave packet can be distinguished and therefore reveal information about transitions in system Y.
» Scattered (very) broad wave packets can not reveal information about system Y and its dynamics is unitary.



