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Landau-Zener formula:
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Resonance condition:

FdLΔi = ΔE

ΔE

Whenever the resonance
condition is satisfied, the
tunnelling rate is enhanced
over the LZ prediction; 
depending on the
parameters, this
enhancement can be
several orders of magnitude

dL
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BEC in an accelerated latticeBEC in an accelerated lattice
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The experiment The experiment ––
resonant tunnelling in optical latticesresonant tunnelling in optical lattices
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Positions of resonances Positions of resonances ––
harmonic approximationharmonic approximation
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harmonic approximation:

Find agreement with data
for α=1.5 (to be compared
with α=2 for perfectly
harmonic potential)



Resonances in higher energy Resonances in higher energy 
levels levels –– crossing scenarioscrossing scenarios
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Conclusions and outlookConclusions and outlook

• BECs in optical lattices are a flexible system for
investigating resonant tunnelling phenomena
• possibility to add noise (global and local), disordered
potentials, thermal fraction
• narrow resonances in deep potentials might be
interesting for precision measurements
• any other ideas?
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