Spectrometers based on Kinetic Inductance Detectors
Usasi Chowdhury
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Photmetric Cameras

High mapping speed and FOV
Low Spectral Resolution

NIKA2 Camera,R = 3 -5

Motivation

Observation of the sky
in (sub) mm wavelength

Missing: Intermediate
spectral resolution
with medium mapping
speed !!!
(R=100-1000)

Normalized spectral Transmission
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Solution!!!
On chip Spectrometer
FTS

Interferometry

High Spectral Resolution, Small FoV
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Typical Line Width ~0.5 GHz



(Lumped Element) Kinetic Inductance Detectors: Basic Working Principles
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NIKA2 Array: 260 GHz
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Readout all frequencies simulaneously
through only one readout line

Frequency Multiplexing



Concept of on-chip spectrometer

Selection of source Filtering the Detection of the Spectrum for the
frequency frequency filtered frequency range of source

frequency



Device Description: OMKID
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Device Description: OMKID

Top view Back view
Overview of OMKID
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Device Description: OMKID

Top view Bottom view T M
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Device Description: OMKID

Top view Bottom view ¢ Magitude
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We read out the resonances of the LEKIDs in 1-2 GHz.



Horn -waveguide

filter, mm wave line, LEKIDs

Side view

Bulk Al

10 nm + 25 nm TiAL bilayer
20 nm Al
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Marmalized Transmission

Device Description: OMKID
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OMKID

Relevant results
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Device Description: HYPKID

Top view Bottom view
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Relevant results: HYPKID
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Relevant results: HYPKID
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Results

OMKID HYPKID
v' 16 spectral channels v' 16 spectral channels
v Thin Monocrystalline Dielectric, Sapphire v Thin Monocrystalline Dielectric, sapphire and silicon
v' Simple fabrication process v" Direct illumination, no microstrip loss
v NEP: Range of 1071 W/+/Hz v NEP: 1077 W/vHz; NET: ~ 10 mK/vHz
EIS veguid
filter, mm wave line, LEKIDs sround plane




Future Perspectives

Prototypes for 3 mm

OMKID v
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UPCOMING prototypes for 2 mm and 1 mm
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Articles

OMKID HYPKID

v' 16 spectral channels v' 16 spectral channels
v Monocrystalline Dielectric, Sapphire v' Monocrystalline Dielectric, sapphire and silicon

v' Simple fabrication process v" Direct illumination, no microstrip loss

v NEP: Range of 10716 W/+/Hz v' NEP: 1017 W/vHz ; NET: ~ 10 mK/vHz
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