Ergotropy of Quantum Many-body Scars
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Relation between ergotropy and entanglement entropy
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Ergotropy and Entanglement Ergotropy phase transition where ergotropy W, from extensive to sub
_ : extensive, by tuning entanglement from area-law scar state to the volume-law
. Unitary (reshuffle) E;isthe energy spectrum of H ) . i
i thermal state, observed from bipartie entanglement entropy density S, /L,

P is the entanglement spectrum of state p tripartie mutual information (TMI) Iygc = Sy + Sg + S¢c — Sap — Sac — Sec + Sasc

E=Tr(pH) E = Tr(preshusie H) , multipartie entanglement the quantum Fisher information (QFl) density
fo (IE;)) with repsect to the antiferromagnetic order operator > (—1)*1Z; and

Maximal Extracble Work: Ergotropy W = E — E . .
mutual information (Ml). Not perfect seperated thermal has non-zero ergotropy.
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Q: How much energy can we extract
from quantum many-body scar (QMBS)?
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[1) @ W /) Ergotropy crossover exists for states with finite overlap with scar states
Ergotropy crossover can be observed at experiment accessible states.
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