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Recently several schemes have been proposed to create the spin-orbit coupling (SOC) of the Rashba-Dresselhaus type for ultracold atoms by illuminating them with several laser 

beams [1-3].  This leads to a number of distinct phenomena, such as formation of non-conventional Bose-Einstein condensates (BECs) of ultracold atoms affected by the SOC [2-4]. Here 
we explore effects due to the position-dependence of the SOC for atomic BECs. The position-dependence provides domains of the stripe phases with the stripes oriented in different 
directions. It is shown that non-trivial structures can be formed at the boundaries of these domains, such as defects or arrays of vortices and anti-vortices.  
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Previous studies:  SOC position independent (αx, αy = const) 
D. L. Campbell, G. Juzeliūnas and I. B. Spielman, Phys. Rev. A 84, 025602 (2011).

A closed loop scheme to produce position 
dependent 2D SOC using Raman transitions.
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Here: Effects due to position dependence of αx and αy.
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A pair of degenerate atomic dressed states 
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