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During the visit at the Institute for Theoretical Physics in Amsterdam I have worked on several research problems pertaining to the topic of my grant.
With Bravyi at IBM we have considered the analysis of a 2D frustrated spin system which can encode a single qubit in its ground-space. We have found strong/convincing evidence that this system has topological order at zero temperature: the logical operators are string-like at the boundary and fractal, self-similar objects in the bulk.  Unfortunately, we have also found evidence that the model is gapless which may not make it stable against perturbations, nor is it clear whether the topological order can persist at nonzero temperature. 

With D. Loss at Basel and S. Bravyi at IBM I have developed a deeper understanding of criteria for a stable self-correcting quantum memory. We are preparing a paper pointing out problems with some currently proposed criteria and mathematically develop a criterion which is directly related to the effective decoherence rate of a stored qubit. 

During my stay at the University of Amsterdam I have supervised a master’s student in work extending results on finite temperature quantum storage using local stabilizer codes to local qudit stabilizer codes and local Majorana fermion codes.
During my stay at the University I have organized and participated in a series of seminars on quantum error-correction, quantum stabilizer codes and surface codes.

