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Charged-mediated energy transfer

Charger Battery

H(t) = Ha + Hp + A(t)Ha A(t) = Lo, (¢)
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Parallel vs Collective Charging




Realistic models for cQED

Parallel charging Rabi Battery
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Realistic models for cQED

Collective charging Dicke Battery
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Correlations and work extraction

[ G.M. Andolina, A.Mari, M.Keck, M.Campisi,
| M. Polini and V. Giovannetti
(2019

R. Alicki and M. Fannes
Phys. Rev. E 87, 042123 (2013)




Previous work focused on the speed of the process

During the charging some correlations are created




Ergotropy . .
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U(t)=T{exp| — z/o dt'(Ho + V(t"))] }
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W = trlpHo] — tr[U(t)pU" ()]

E(p) := Whax = tr[pHo] — miny tr[UpUTH,]

E(p) < AF5(p) = E(p) — E(wg) — %[S@ — S(wg)] VB
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After the protocol

PfAB — UTPEALBU

PAB remains pure



After the protocol

PB is no longer pure
Due to correlations established with A

Es(pB) # EB(PB)

There is energy locked in correlations



Tavis-Cummings battery







P(7)/(N gwo)

All states share the same collective advantage
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Can be proven analytically
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We extract energy from M over the total N qubits W
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Coherent states are better!




Energy charging via quench
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Many-body localized Quantum Battery

Disordered Quantum Ising Chain
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Anderson localized Many-body localized Ergodic

Area law Area law (with log-corrections) Volume law

Not a ground state property!
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Many-body localized Quantum Battery
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Conclusions

Coherent states are “optimal” for
’ n work extraction
Q Integrable systems are
V(t)

Collective evolution gives
an advantage in the power

[ ~ VN

convenient in the limit [N — o0
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