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Superconducting nanowire single-photon detectors (SNSPDs) are prized for their excellent
sensitivity and performance across a wide wavelength range, from UV to mid-infrared [1].
SNSPDs are important advancements that enable quantum technology applications, such as
quantum key distribution and single-photon LiDAR [2,3]. Advances in materials science,
particularly with refractory metal nitride thin films such as niobium nitride (NbN) and
niobium titanium nitride (NbTiN) [4], are crucial in enhancing SNSPD performance.
Plasma-enhanced atomic layer deposition (ALD) is an advanced method that ensures
exceptional film uniformity, making it ideal for a variety of applications. In this study, we
present the fabrication and characterisation of NbTiN-based SNSPDs for the near and mid-
infrared wavelength range. The detectors were patterned on NbTiN films and operated in a
closed-cycle cryostat at 0.9 K. Figure 1 below shows the current Photon count rate (PCR)
and dark count rate (DCR) vs bias current at 1.55 and 2.3 um of the fabricated detector on a
5 nm NbTiN ALD-deposited film at 0.9 K. Photon detection rate and timing jitter were
measured at different wavelength ranges, 1.5-4.4 pm under low dark count conditions,
revealing high sensitivity across the measured wavelength bands. The combination of wide
spectral coverage and high efficiency of our detectors based on ALD superconducting films
indicates suitability for high-precision photon timing applications.
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Figure 1: The normalised PCR data recorded at different wavelengths as a function of bias current, along
with the dark count rate (DCR) on the right side at a base temperature of 0.9 K.
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