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Coulomb Crystals

Trapped lons
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Interplay confining potential
and Coulomb repulsion



Coulomb Crystals

Structural phase transition

Linear Phase Wwo > We

/1gZag Phase wgp < we

H. L. Partner et al., Physica B: Condensed Matter, Volume 460, 2015, 114-118,
http://dx.doi.org/10.1016/j.physb.2014.11.051



Semi-classical approach

Equilibrium Positions

/igZag Phase Linear Phase
yj = (=1)7b/2 yj =
Critical Point

Excitations linear phase

we = \/7¢(3)/2 L3

wk\w2—4;jigsin2%
.




Tools T
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Characteristic function

XF(t) = Tr[e U (ty, 0) e U (tf,0)pi]



Crooks-Tasaki relation
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Measure of Irreversibility

Wirr) = (W) — AF




Same phase quench

Transverse frequency quench
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Time-dependency of the quench

wi(t) = wi(0) To (Wi (0) — wi(T))



Same phase quench

Characteristic function
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Irreversible work
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Sudden Quench
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Anharmonic model: DMRG

Short range model
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Average work |
(W) = Eg(wy) + 5w —wi) V¥ (wi) = Ea(wi)
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J
P. Silvi, T.Calarco, G. Morigi, and S.Montangero, Phys. Rev. B 89, 094103



Results: Zero temperature
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Ising model scaling

S. Paganelliand T. J. G. Apollaro, Int. J. Mod. Phys. B 31, 1750065 (2017)



Conclusions and Future
Prospectives

Characterization of the Irreversibility

Same scaling of the Ising model

Single ion as a probe
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