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The starting point
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The system: the Bose Hubbard model
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Excitations: Microscopic description |
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Excitations: Microscopic description |
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Excitations: Microscopic description li
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Excitations: Microscopic description lll
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Symmetries and energy scales
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Excitation: Long-wavelength theory

weakly interacting bosons: Gross-Pitaevskii Mott transition: relativistic critical theory

W Op + (Vip)?

SDH PRL 2008
Polkovnikov PRA 2005
Varma J. Low Temp. Phys. 2002
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Where Is the emergent physics relativistic?
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Experiments? \ ) ) ) -
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More models: more amplitude modes

{Tiv T7 U(l)} ::> {Tia T? (X)}
{T;, T, UML)} => (T, X UM} —=> {T:;, X X1}
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Conclusions

= Cold atoms host and amplitude mode close to the
superfluid to Mott transition.

= One can understand this mode in the framework of an
emergent "Higgs” particle.

= By (time-) modulating the distance to the critical point one
should be able to excite this mode.

= The emergent Lorentz invariance has a profound impact
on the low energy behaviour of the system.
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(Once) Open questions

= Stability of the cold-atoms Higgs mode
= Can one measure this mode unambiguously

= Hall conductivity in the presence of more broken
symmetries: super-solids

= Chiral Mott insulator: good microscopic understanding of
the mode softening
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