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e Quasi-static processes play a central role in thermodynamics B R ¥ R TR g 7
e Theyare normally very slow (one has to wait for long thermalization times)

o  How dowe speed them up?
e Interactions speed up thermalization, but they induce dissipation

[ Can we increase the strength of the interactions while keeping the dissipated work constant? }




Ingredients
1. Markovianregime
2. Control over the
interaction strength
3.  Numerics: quadratic

Hamiltonians

Results

Less dissipated work/faster protocols

Efficiency at maximum power interpolates
Carnot and Curzon-Ahlborn

nc=1-10
noa=1- Vo



Quasi Static Processes

Generic Thermodynamic protocol. We control: The time dependent Hamiltonian:
e Theinteraction strength (g) S B
e The Hamiltonian of the system H(t> — H< )(t> _|_ g(t)v + H( )

W =AF + Wdiss

Waiss = 7= Jy dt G (Hy, F) +O ()



Interaction Strength (g)
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Enhanced Protocols

@7
How to increase the interaction strength: [ g X t

Tiso
Ttot = ZF(Oz, k)TVC\)fgak + weak

k2
> (Tweak)Qoz
k
Wi = Wi~ 5C(0) 2
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Caldeira-Leggett model | s _ (mngz+z9_2>

N 2
1
Heop = HY +gv + HB) g — #P =%~ (p_kerkw]%x%)




Caldeira-Leggett model: thermalization

S (ps(t) || ws(t))
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Numerical Results
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Efficiency at Maximum Power
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Conclusions

e Wedesign speed-ups of isothermal processes by controlling the interaction strength.
e  We carefully account for the work cost of turning on/off the interaction, so that the overall
dissipation stays constant.

e Forthe enhanced protocols, the efficiency at maximum power can interpolate between Carnot and
Curzon-Ahlborn
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