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We present the design and simulation results of a superconducting quantum sensor aimed at the direct de-
tection of axion and hidden photon dark matter in the microwave regime. These dark matter candidates are
predicted to convert into microwave photons at very low event rates through their weak coupling to electro-
magnetic fields, posing a significant experimental challenge.
To overcome this, we aim to employ a QND-type itinerant single microwave photon detector, based on a su-
perconducting qubit, designed for high detection efficiency and low dark count rates in the GHz range. We
evaluate this architecture through detailed simulations of the circuit design and its expected performance. Fur-
thermore, we investigate the functionality of key components under realistic cryogenic conditions to ensure
efficient photon detection. These results lay the groundwork for our future experimental implementation.
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