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Motivation: Engineering design tool is needed to transition Bose-Einstein 

Condensation (BEC) from laboratory to devices 

Wieczorek & Chow, Phys. Rev. Lett. 92, 213901 (2004) 
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Why tunneling/phase-locking analogy? 

Results directly from simulations 

Extraction of quantities of engineering interests 

𝜸 = 𝜸𝟏 = 𝟒𝒔−𝟏 
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Greater sensitivity 

Laser gyroscope 
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Anderson, Chow, Scully & Sanders, Opt. Lett. 5 413 (1980) 
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Evolution of atomic populations 
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Steady-state atomic distributions 
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Atomic population spatial 

distribution : 𝝍 †𝝍  
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System Hamiltonian: 

Atomtronics model setup 
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Number conservation: 

Energy conservation: 

Equations of motion 
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Atomtronic building block (like p-n junction) 

• Open system (see red items) 

• Finite temperature Bose-condensed gases with 

atom injection, extraction and relaxation 

• Question example: Will system settle into single 

condensate or two different ones?  Answer:  Both. 

 

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the United States Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. 

𝒈𝟏𝟏 ℏ = 𝟏𝐬−𝟏 𝟐𝐬−𝟏 

Details: Chow, Straatsma and Anderson, Phys. Rev. A 00, 003600 (2015) 

Understanding in terms of phase locking 
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