My thesis will investigate the suitability of single-photon–counting CMOS detectors for the Habitable Worlds Observatory (HWO). I will perform a comprehensive characterization of these devices, including measurements of dark current, read noise, correlated noise, and quantum efficiency. Particular emphasis will be placed on the near-ultraviolet (NUV), where both the quantum efficiency and the underlying quantum yield are poorly understood. In parallel, I will develop signal-to-noise models for single-photon–counting operation, incorporating detector readout modes, thresholding behavior, and the impact of cosmic-ray events in the HWO orbital environment. By applying these measurements and models to representative HWO science cases, I will evaluate the performance limits of these detectors and determine whether they can meet mission requirements.
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