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We investigate arrays of microtraps defined on a magnetic-film atom chip [1] as a potential 
novel quantum information science platform. This approach aims to combine the best of two 
worlds: (i) neutral atoms with their weak coupling to the environment and concomitant long 
coherence times, and (ii) solid-state systems providing robustness, compactness and large-
scale integration possibilities.

In previous work[1] we have shown loading of the array with mesoscopic ensembles of 
atoms,  cooling  these  microclouds  to  quantum  degeneracy,  single-site  addressing,  and 
shuttling of  the array across the surface.  More recently we have demonstrated that rapid 
three-body losses can produce small ensembles with sub-Poissonian atom number statistics [2]. 
This is an important step towards establishing ensemble qubits, storing information in the 
hyperfine ground states. We are now investigating the use of Rydberg excitation to control 
switchable long-range interaction between the qubits. We have performed the first Rydberg 
excitation in the vicinity of  the atom chip and use a  narrow electromagnetically induced 
transparency (EIT) resonance to measure Rydberg level shifts down to below 20 µm from the 
chip surface. This reveals the presence of electric fields caused by adsorbed Rb atoms[3]. 

Figure: Upper left: pattern etched into an out-of-plane magnetized film of FePt.  Lower left: absorption 
image of a few hundred magnetic microtraps filled with cold 87Rb atoms. Central sites contain ~1000 
atoms. The raised zoom-in shows two vacancies made by a focused laser beam. Right: electric fields in 
the vicinity of the atom chip, measured using EIT. The fields are caused by Rb atoms adsorbed on the 
gold-coated chip surface. 
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