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[Abstract]  Superconducting nanowire single photon detector (SNSPD) is a novel superconducting electronic
device, which has advantages of high detection efficiency, low dark count rate and low time jitter, SNSPD has been
widely used in quantum information, lidar and other fields. At present, the mainstream SNSPD mainly works in the

visible and near infrared band with the wavelengths below 1.5 pm. The mid-infrared detection technology plays an
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important role in basic science, medicine, daily life, military and other fields. The mid-infrared single photon
detector may provide the mid-infrared detection technology with quantum limit sensitivity. According to the
detection mechanism of SNSPD, ultra-narrow nanowires can improve the sensitivity of SNSPD in mid-infrared
wavelength. At present, electron-beam lithography is the key nano-fabrication technique for SNSPD. There are
many kinds of electron beam resists. In order to meet the fabrication requirements of SNSPD devices with ultra-
narrow linewidth, we tested and characterized two resists for producing ultra-narrow nanowires. With using the
negative electron beam resist MaN-2401, we optimized the fabrication processes and successfully fabricated SNSPDs

with 50 nm linewidth nanowire. The single photon response of 2000 nm wavelength was demonstrated successfully.
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