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Thema der Dissertation: 
 

Open-loop quantum control for practical superconducting quantum systems 
 
Quantum optimal control (QOC) enables the design of high-fidelity, robust quantum 
operations, but its computational cost scales poorly with system size and imposes significant 
constraints on pulse parameterization. This thesis explores the development and application 
of QOC methods for superconducting quantum computers. We propose a protocol to combine 
fundamental operations like qubit readout and reset to reduce wait time between experiments. 
We then introduce an open-loop QOC method that efficiently computes gradients of large 
quantum systems with respect to arbitrary pulse parameterization, and extend it to robust 
quantum control. Finally, we present ParaQeet, an open-source package that incorporates 
hardware limitations and streamlines the optimization workflow. Together, this work advances 
QOC methods suited to designing quantum operations under practical constraints. 
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