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Working principle of KIDs

Planar superconducting L.C resonator on an insulating substrate

Superfluid density /V,

Design RF-electrical measurement
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Day et al, Nature 425, 817 (2003)
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Photon detection of hiv > 2 A through frequency shift of < P(/hv)

Day et al, Nature 425, 817 (2003)
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Photon detection is tunable

Possibility of spectroscopy at different frequency bands
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Magnetic field effect on KlDs : reproducibility

Al-KID w =4 um , optical lithography
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Applied Physics Letters 126, 042602 (2025).
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core
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A\ Prevent vortex formation
Al-KID w = 200 nm , electronic lithography
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Magnetic field effect on KIDs : 0f(H) > > of(hv)

Field contribution of(H) VNA response
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Calibration + a new readout electronics (J. Minet and M.Abdkrimi)
= disentangle of(hv) from of(H )
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Tuning w = 200 nm KIDs

@ VNA response , H = 0 mT, e-lithographed KiIDs
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Tuning w = 200 nm KIDs
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Conclusion and outlook

I\/Im wave Imaglng H-spectrometry
( n = Spectrometer

NIKA2 mm camera

NbTi coil
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Conclusion and outlook

Mm- wave Imaglng H-spectrometry
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Scaling up

4 inches (10.16 cm ) wafer 1000 KIDs

L}

15 KIDs : 2cm x1 cm

Fabrication process + new coil (T. Gandit
and G.Donnier-Valentin)
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Conclusion and outlook

Mm- wave Imaglng H-spectrometry
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Millimeter wave observations
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Millimeter wave observations
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Millimeter wave observations
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Millimeter wave observations
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Detection of C[ll] lines at different redshifts

Strandet, M. L. et al. (2017), The Astrophysical Journal Letters, 842, L15

SPT0311-58 Galaxy discovered on ALMA, Redshift Z = 6.9
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KIDs array

Frequency multiplexing: f~ (LC)12

| readout line
........................ 2
same L E‘_’j
—_—
different C C,
Tmm
S21 ~1-2 MHz

<

VFWHM ~1-100 kHz

fo Frequency
(e.g. 1 GHz)

Photo of a KID array installed in the NIKA2 mm-camera
one feedline to address hundreds of detectors

L.perotto & al.,Astronomy & Astrophysics 637, A71 (2020)
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KIDs array

Frequency multiplexing: f~ (LC)12
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Photo of a KID array installed in the NIKA2 mm-camera
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