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Objective

A continuum Detectors
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Back view

UGA

Universite
Grenoble Alpes

OMKID: 75-110 GHz

hv
@
=
£3 = s ) %
s 8 8 2
B A/2 filter 53 ;
231 16 ¥ <5 v
£ 1) 16 &
£ o g~ E
D LEKID 16 :E
10 nm + 25 nm TiAL bilayer
I zonmal - -
I—r—l

filter, mm wave line, LEKIDs

iram

Institut de
Radioastronomie
Millimétrique

AtLAST-France Workshop, Paris, 12.05.2025

(after filter-bank)

THz band-pass filter
Aluminium absorber
MKID

Wideband coupler
(before filter-bank)

Readout signal
(4-6 GHz)

N spectral channels
(1 filter «» 1 MKID)

‘f;llﬂx
Lens antenna

DESHIMA 1: 330-380 GHz
DESHIMA 2: 200-400 GHz

f |
mm-wave MKID  readout
u-strip IDC CPW
r—— pr—— | pr——
Nb
e ) .|

SuperSpec, 2019
180-300 GHz

mm-wave feedline

Resonant filter D

Readout IDC




Kinetic Inductance Detectors (KIDs)
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Superconducting Properties

General optical cut-off frequency for supercondcutivity,
fg= - = (73.5 X T¢[K]) GHz

Below T,, Incident Energy,

Frequency and Material Dependent

¢

£l Q f < f, — Perfect Superconductor (PS)

4 f > f, — Normal Metal (NM)
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OnChip Spectometers: Concept
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HYPer-spectral device with Kinetic Inductance Detector (HYPKID)
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HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 2 mm
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OnChip Spectometers @ Institut Néel: 2023-2024
HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 2 mm
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OnChip Spectometers @ Institut Neel: 2020-2023
On-chip spectrometer using Microstrip based Kinetic Inductance Detector (OMKID)

900 T T
800} . & '
I h I
700 o | I
= =1 P 16 Spectral
S0 1w i o Polarized
o a | o | T
gsoo. S l o channels E
) o0 = )
& 400} 5! = i
e s | g | ~15r
o300 g | ;‘ I
& | g4 .
200} 2 | | _,o. Parallel to mm wave line
i 5 | ' Spectral resolution:
% 70 80 90 100 10 120 130 %0 85 90 95 100 105 110
Frequency(GHz) Source Frequency(GHz)
Afi¥" = 1.2 GHz > Af = 0.5 GHz Resolved Spectral responses
Specific Spectral responses, Not resolved Source is not photometrically calibrated

Chowdhury et al, A&A, 672:A7, 2023. doi: 10.1051/0004-6361/202244887

AtLAST-France Workshop, Paris, 12.05.2025 11

£ L Université " i
institut GrenobIeAIpes E/?diir?]é gron



OnChip Spectometers @ Institut Néel: 2020-2023
HYPer-spectral device with Kinetic Inductance Detector (HYPKID)
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OnChip Spectometers @ Institut Néel: 2023-2024
HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 2 mm
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OnChip Spectometers @ Institut Néel: 2023-2024
HYPer-spectral device with Kinetic Inductance Detector (HYPKTD) 2. mm

Common mode removal with Grid: HYPKID 2 mm
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OnChip Spectometers @ Institut Néel: 2023-2025
HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 2 mm

Overview of a 301 channels
HYPKID for 2 mm

AtLAST-France Workshop, Paris, 12.05.2025

IFF/ UGA i Iram

Universite

institut Grenoble Alpes :ANI e

15



OnChip Spectometers @ Institut Néel: 2023-2024

HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 2 mm
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OnChip Spectometers @ Institut Néel: 2023-2024
HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 2 mm

Issues with mm wave source:
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OnChip Spectometers @ Institut Néel: 2024-2025

o Problem in source calibration
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OnChip Spectometers @ Institut Néel: 2024-2025

HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 1 mm

o Linked with doubles in KIDs?
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OnChip Spectometers @ Institut Néel: 2024-2025
HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 1 mm

721 channels, 220 GHz-240 GHz
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OnChip Spectometers @ Institut Néel: 2024-2025
HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 1 mm
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OnChip Spectometers @ Institut Néel

HYPer-spectral device with Kinetic Inductance Detector (HYPKID) 3 mm, 2 mm, 1 mm

Polarization Sensitive Spectral channels
NEP # 1017 W/VHz
Difficult but less complicated fabrication process
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