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SystemMotivation

Results [3] 

A proper understanding of the interaction between a quantum system and a thermal reservoir 
is crucial for the development of thermodynamics. Collisional reservoirs are becoming a 
remarkable tool in this due to their capacity to simulate thermal interactions in a simple way. 

Common implementation of Collisional reservoirs are based on repeated 
interactions of the target system (𝜌) with ancillary systems (units U) in thermal 
state. However, the continuous switching on and off of the system-unit 
interaction could prevent thermalization. [1]

where t, r  are transition and reflection amplitudes, and Ep0 is the kinetic  
energy.

Conditions for thermalization
Internal states of the units are in thermal equilibrium, and the momentum 
follows the effusion distribution

In this case, the states of the system, jS follow detailed balance [2]

1.- We represent the average occupation of the target in steady state. In the 
numerical solution of the whole process (exact), the system thermalizes.

2.- For high incident energies, we find the Wave-Vector-Operator approx.

This approximation also thermalizes.

3.- If the kinetic energy scale is larger than that of the internal degrees of 
freedom, WVO  is reduced to a form similar to the usual repeated interaction 
evolution,

4.- If we consider eJ ~ 0, the system becomes the common repeated interaction 
thermostat, and thermalization fails

Conclusions

[3] Tabanera, J., Luque, I., Jacob, S. L., Esposito, M., Barra, F.,
Parrondo, J. M. (2022). Quantum collisional thermostats. New
Journal of Physics.
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1.- We present a model of a genuine quantum collisional thermostat:

→ The external degree of freedom provides the required energy for 
the switching on and off of the interaction. If the units come from a 
thermal reservoir, then, the energy exchange is no more work, but heat, 
and the target thermalizes. 

→  It can be treated both numerically and analitically in a relatively 
simple way.

2.- The model can be easily related with common implementations of 
collisional thermostats, helping us to understand the causes of the 
failure of thermalization.
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