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Experimental Scheme
and Orbital Transfer

A BEC is coupled to the
deep wells of a state-
selective optical lattice
via microwave driven
hyperfine ground state
transitions.

The Hamiltonian in the presence of Rabi coupling
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Resonant Driving

Weak coupling
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Osc. contrast ~100%, up to small detuning effects.
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Dressed State Picture

Bare state basis
hQ=0

Adiabatic dressed states

* resonance condition | . weak variation of the mixing angle;
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Nonadiabatic case: weak coupling

scales) splits the adiabatic potentials
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Strong coupling
hQ>E®

Reduction of oscillation
amplitude is inconsistent
with Rabi dynamics.
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Coherent oscillations

between Ohk and £2hk
momentum states.

The internal and external
dynamics oscillate in
phase, locked together.
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- weak coupling gives light shifts +y _ (/2 as expected for a two level system
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* For hQ>Er(2) higher momentum states get mixed into the dressed states, and
the resulting “free” eigenstates of the dressed system take on periodicity of the lattice

Emergence of Adiabatic Diffr.

Connecting to Kapitza-Dirac Diffraction

For strong coupling 7Q>V , internal and external
dynamics decouple.
Regain evelopes for standard Raman-Nath diffraction:

Time dynamics from P _ [ Tt
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Condensate Dynamics

In-situ atom interferometry
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