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Abstract: Quantum dot arrays are an emerging system to synthesize controlled many-body quantum states for quantum simulation and computation.
When cooled to a low temperature, each quantum dot acts as a site on which the number of half-integer spin particles can be controlled using
voltages applied to gates, not unlike the gates on classical transistors. Moreover, the spin can be controlled and measured with the help of patterns of
gates. It has recently been shown that tunnel couplings between individual sites can be controlled using the same gates to emulate a Hubbard model
(unlike other systems i.e., superconductors, trapped ions, Rydberg atoms, etc), making it possible to program a many-body system using only
voltages applied to gates, and that the spin can be initialized, controlled and read out on arrays of 4 to 6 quantum dots like a conventional quantum
computer (unlike cold atoms in optical lattices). It has also recently been shown that the coherence times of the spin degree of freedom can be as
long as 10 ms in this material system, and that the quantum dots can be proximized to superconductors. In this talk I will describe our efforts
towards synthesis of interesting quantum states using this platform, at our lab in University of British Columbia.
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