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Optimal control and visualization of spin and qubit states in NMR and
quantum computing

Analytical and numerical tools of optimal control theory make it possible to
explore the performance limits of pulse sequences in nuclear magnetic resonance
spectroscopy and quantum technologies [1]. These tools can provide pulse
sequences of unprecedented fidelity and robustness, but also new analytical and
geometrical insight and a deeper understanding of pulse optimization problems.
After the initial focus on the performance limits of individual pulses, the
perspective has been more and more widened to the design of cooperative
broadband pulses, which have the ability to cancel each other's imperfections
[2]. Optimal control methods also help to optimize the performance of quantum
computers. Finally, advanced visualization techniques based on the so-called
DROPS representation [3] will be demonstrated, which make it possible to see the
dynamics of abstract spin and qubit states in a way that is not only intuitive but
also exact.
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