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Abstract 

To design, characterize and optimize recirculating devices such as ion traps it is often necessary 
to simulate with a sufficiently large number of particles and with space charge effects accounted 
for. This is a computationally intensive task and can quickly exceed the computing resources of a 
single workstation. In this work we present an architecture developed that allows particle 
trajectory and space charge accounting to be distributed across arbitrarily scalable cloud-based 
computing resources. This same arbitrarily scalable architecture also enables massively 
paralleled exploration of operational parameter space for the purposes of device optimization. 
Post processing of large simulation result data sets is implemented in Jupyter notebooks taking 
full advantage of big data tools such as pandas data frames and various visualization frameworks 
such as matplotlib, seaborn and others. 
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