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New application of superconductors: high sensitivity
cryogenic light detectors
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When we apply an AC current to a superconductor, the Cooper pairs oscillate and acquire kinetic inductance,
that can be measured by inserting the superconductor in a LC circuit with high merit factor.
Interactions in the superconductor can break the Cooper pairs, causing sizable variations in the kinetic induc-
tance and, thus, in the response of the LC circuit.
The continuous monitoring of the amplitude and frequency modulation allows to reconstruct the incident
energy with excellent sensitivity.
This concept is at the basis of Kinetic Inductance Detectors (KIDs), that are characterized by natural aptitude
to multiplexed read-out (several sensors can be tuned to different resonant frequencies and coupled to the
same line), resolution of few eV, stable behavior over a wide temperature range, and ease in fabrication.
We present the results obtained by the CALDER collaboration with 2×2 cm2 substrates sampled by 1 or 4
Aluminum KIDs. We show that the performances of the first prototypes are already competitive with those
of other commonly used light detectors, and we discuss the strategies for a further improvement.
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