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| will present my PhD work on building a strontium-84 quantum gas microscope toward
site-resolved studies of 2D Bose-Hubbard criticality. A central requirement is to
combine large and sufficiently homogeneous optical lattices with fluorescence imaging
that preserves the atomic distribution at the single site level. | will first describe the
experimental steps of preparing a 2D strontium quantum gas in optical lattices and
obtaining resolved fluorescence images. | will then discuss the characterization of the
optical response, including point-spread function extraction, field dependence, and
photon budget measurements. Finally, | will present a theoretical model of narrow-line
in-trap fluorescence imaging, which provides a framework for optimizing the imaging

parameters.



