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The field of atomtronics holds the promise of enhanced capabilities for fundamental science and 
technology. We will present our vision for atomtronics on the atom chip [1], and we will discuss 
problems and solutions on the way to achieving this vision. These problems include Potential 
roughness, Johnson noise, Casimir-Polder force, high aspect ratio, phase diffusion, and so on. 
Topics concerning material engineering will be noted. 
 
Time permitting we will also be briefly presenting several recent experiments such as spatial 
interferometry with atoms trapped in a magnetic lattice very close (5µm) to a room temperature 
surface [2,3]. Here an order-of-magnitude improvement has been obtained over previous atom-
surface distances for which spatial interference has been observed. We will also touch upon a new 
kind of interferometry of self-interfering clocks and show, in a proof-of-principle experiment, how it 
could probe the interplay of QM and GR [4,5]. Finally, we will discuss Stern-Gerlach (SG) 
interferometry [6], describe it in the context of the Humpty-Dumpty effect [7], and show an 
example of an application [8]. To the best of our knowledge, this is the first time spatial and full-
loop SG interferometry have been realized, and we analyze our data in the context of theoretical 
work relating the difficulties in realizing SG interferometry to the precision of quantum operations.  
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Spatial clock interferometry [4]. 


