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1. Motivation



CCLD EX Motivation
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2. Superconducting Lumped Element Resonators (LERS)
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Superconducting Lumped Element
Resonators (LERS)

LERs as Kinetic Inductance Detectors (KIDs)

Superconducting detectors for mm/submm astronomy
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LERs as Kinetic Inductance Detectors (KIDs)

Superconducting detectors for mm/submm astronomy
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3.

Implementation
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Implementation
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Tuning operational frequency band: Pixel Geometry

LEKID =2 Inductor = Absorber

= Matching impedance: ZO =zeff g Free Space
Zeff : 2,=377 Q/sq

= Solid absorber: },/20 > S

= Geometry = Polarization sensitivity
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LER Parameters

Implementation
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CCI,D EX Implementation
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CAaDEX

Implementation
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Implementation




Characterization
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4. Results

I. Setting the operational frequency band

ii. Dark cryogenic characterization
lli. Radiation absorption characterization: responsivity to W-band
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Dark cryogenic characterization

9piX€/S 800k . . A S e — ——
demostrator -2+ W ;ggi . A Q N
650k |- A ° Q
A —4}
~ 600k A A| B Q
6! 550k A
A —_
AQ £ 500k -
E -8 “E‘ 450k | A
S -10} R 7
£ 1 C ol = o
—12+ L H 8 L
"
‘] ook g @ (]
—14} . * 8
—— Experimental data ' -
161 #  9/9 working devices ® ® O P . o
0.63 0.64 0.65 0.66 1 2 3 4 5 6 7 8 9
Frequency (GHz) Pixel number
High internal quality factor: Q; ~ 7 - 10° v" High superconducting film quality
2 . . . .
Kinetic fraction: g = —2 — 1 — (f fexp ) ~ 0.57 v" High nanofabrication yield
total simLk=0

M. C.de Ory etal., [IEEE TMTT (2024)



|||| I l"““h ENTRO DE ASTROBIOLOGIA

a I — ASOCIADO AL NASA ASTROBIOLOGY INSTITUTE
X ol ¥ GOBIERNO Instituto Nacional de
Técnica Aeroespacial

H oy N
b2 < DE ESPANA £
= 2 E

Setting the operational frequency band to the W-band
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Radiation absorption characterization
responsivity to W-band
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Radiation absorption characterization
responsivity to W-band
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Radiation absorption characterization
responsivity to W-band
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CAaDEX

NEP (W - Hz~172)
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Radiation absorption characterization

responsivity to W-band
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CaD EX Summary

* Characterized LEKIDs noise response sweeping the Black Body temperature.

* Best NEP is about 1.3 - 1071 W /v/Hz. We are still background limited.

* Sensitivity is close to the baseline of CADEx

Forward to achieve the CADEX goal
* TLSs reduction and 1/f noise mitigation

* Responsivity measurement improvements in a controlled low background
environment.
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Kinetic Inductance Detectors (KIDs)
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