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Supersolid phase in Spin Orbit coupled (SOC) BEC Bragg Detection of the Supersolid Stripe Phase [8]
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* Optical superlattice: We create a one-dimensional superlattice by overlapping s AL ;% o e Tx e ""“x‘x‘x?c E
Infrared (A =1064nm) lattice and green (A =532nm) lattice, resulting in the PV B
periodic array of double wells. By controlling the relative phase between green — s o "
and infrared lattices we can control the shape of double-well. Construciive] | Destructive Independent Measurements

W W W W W W R A W D I AN TN W I RN TN R T RN T W W W W e S O OWE W W W W - e W

 Advantages
l.  No internal spin-flip: Since only one hyperfine state is involved, far-off resonant

light can be used. As a result, lifetime is improved. |
Il. Adjustable inter-spin interaction: Double well potential can be controlled to : ' . '

change the overlap between pseudo-spin states, which gives tunable
interactions. Especially the case of g% < g9y, is favorable for detection of
stripe phase.
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Density modulation from superlattice

Spin-Orbit Coupling of Orbital Pseudospins [7]
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* Time-of-flight detection: Pseudo-spin up and down states are orthogonal to
each other, therefore becomes separated in ballistic expansion.

 Raman-induced spin-orbit coupling scheme: Two-photon Raman coupling of
pseudo-spin states results in spin dependent momentum kick.

 Resonant feature: There are both off-resonant on-site coupling, and resonant
spin-orbit coupling. By scanning the detuning between the Raman beams, we
observe that Up to Down and Down to Up resonances are 2Er apart.
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