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» Bosonic System
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> BExpansion in Wannier States
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> Bose-Hubbard Model .
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» Parameters
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Superfluid

> Ground-states

U>>J
Mott Insulator
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Probe:

Impurity Atom

veeee [T}

> Density-density interaction U(z) = o=—e "
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> Localized Probe
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» SFE vs MI

> J>>U Superfluid Phase
> Bogoliubov Theory?
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> J<<U Mott Insulator Phase
> Three States Theory?
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» Probe dynamics

ps(t) = < Pgg(0) peg(O)@F(t)+icb(t))
) IO e(O)QF(t)—@¢(t) pee(0>

> Dephasing rate and decoherence function
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> Non-Markovianity measure®
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» Results SF
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» Results SF
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Conclusions

> The decoherence in the open system dynamics
detects features of the many-body environment

» Candidate as non-destructive quantum probe
for ultracold atoms

> Ongoing work

» Correlations and density fluctuations in the Mott
Phase
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