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Abstract:  The emerging field of atomtronics requires experimental techniques allowing coherent 
matter waves to propagate analogous to current flow in circuits. We are developing 
approaches in which Bose-Einstein condensates move in waveguides formed by optical 
dipole potentials. I will discuss two implementations: a single moving waveguide suitable 
for applications such as atom interferometry, and a more flexible but more complex 
technique known as the Painted Potential [1]. The Painted Potential is a combination of 
two red-detuned optical dipole traps whose spatial position can be rapidly adjusted 
forming, on average, smooth and arbitrarily shaped trapping dipole potentials. We have 
used it to demonstrate coherent propagation of matter-waves through waveguides, bends, 
loops, and beam splitters [2]. We are using the Painted Potential to engineer the 
atomtronic transistors developed by D. Anderson [3]. 

 We have used the moving guide technique to create the first waveguide Sagnac atom 
interferometer. An 87Rb BEC is formed near the focus of a waveguide made by a single, 
red-detuned beam. The BEC is split, reflected, and recombined with a series of Bragg 
pulses while the waveguide moves transversely so that the wave packet trajectories 
enclose an area. Related experiments with a 39K BEC in which the interactions are 
controlled via a Feshbach resonance, show that with low interatomic interactions the 
coherence time is high and many circuits around the waveguide loop are possible, which 
will in turn improve the sensitivity to rotation. 
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