MOSAIC

an on-chip ultra-wideband multi beam spectrometer for the LMT
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Ultra-wideband spectroscopy: On-Chip spectrometer
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Ultra-wideband spectroscopy: On-Chip spectrometer
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DESHIMA Cryostat:

120 mK detector housing




On-chip filterbank Frequency Response




Detection of Methanol Emission Spectrum
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Showcase:
First Astronomical Spectra taken with DESHIMA

Orion Nebula (continuum map) NGC253 (CO(3-2) map)

12C0(3-2
cO3-2) 12C0(3-2)

\various papers in (final) preparation




MOSAIC

an ultra-wideband multi beam spectrometer for the LMT

5x5 = 25 spaxel imaging spectrometer
Frequency range: 185 - 365 GHz

ALMA Bands 5,6,7

350 spectral channels (detectors) per spatial pixel
Resolution: R = 500 (~ 600 km/sec)
8750 Detectors
4 backends

2-4 GHz bandwidth each

AZTEC
RSR B4R
SEQUIOA

C. M. Casey et al. 2013 Astro-ph, 1302.2619



MOSAIC: Estimated single pixel sensitivity

Each pixel
Trec ~ 50-100 K
min. det. Flux < 1020 W/m?
50, 8 hours, 40% on-source

=> allows huge discovery space

Min. Det 50 flux in 8 hours (40% duty cycle) 2mm PWV

Equivalent Tn

SNR for Lrigr ~ 5x1012 Lsun ,8 hours total

S/N=5




MKIDs

Superconducting microwave resonance circuit
Capable of coupling to radiation

Day et al., Nature 425 817 (2002)



MKIDs

Superconducting microwave resonance circuit
Capable of coupling to radiation

Resonance changes upon radiation absorption

can be read out with 1 CW GHz tone

— Dark
— Light
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GHz FDM Readout

KIDs - high Q - small BW
~ 3000 KIDs per readout channel
SRON in-house system

Readout
tones




MKID + readout system sensitivity

MOSAIC



Broad band Antenna

New concept: Leaky-wave antenna

Si lens

Simulated performance full optics

feed on membrane




Broad band Antenna

Experimental validation
1:3 bandwidth
efficiency as predicted



Broad band Antenna

Experimental validation
X 3 bandwidth
efficiency as predicted
Lens - antenna patterns are good and follow simulations



MOSAIC

Large Japanese - Dutch team
Building upon Herschel - HIFI, ALMA and Deshima heritage

Proposing ~25 pixel imaging spectrometer for the LMT

185-365 GHz, R = 500, (part) steerable
synergetic with existing mm-wave spectroscopic LMT instruments and Deshima @ ASTE



