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Abstract

With the advancement of quantum technologies, various quantum applications have emerged,
ranging from quantum sensing and simulation with solid-state spins to quantum simulation
and computation with atom arrays trapped in optical tweezers. Quantum control stands at the
heart of ensuring the operational success of these applications. In this talk, I will first introduce
how the development of quantum control is driving the progress of quantum simulation and
sensing applications, from exploring dynamical symmetries, protecting quantum coherence, to
the development of powerful sensor capable of probing arbitrary frequency, vector signals at
nanoscale. Furthermore, I will introduce how to leverage state-of-the-art control of atom-light
interactions with novel cavity QED systems to develop the next-generation atom array
platforms featuring fast operation and arbitrary connectivity. I will conclude with an outlook on
the next-generation techniques and the new opportunities they unlock for quantum
applications.
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