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Drobing the cosmic history of
dust-obscured star/galaxy formation

Dusty
Star-forming
Galaxies

z=10

(ObreSthkoW 2009)

, D projection
Wide ' —> z
ieectral redshift range (1 < » < 10) (e.g., A-MKID)
200-1000 GHz for [Cu] 1.9 THz




Drobing the cosmic history of
dust-obscured star/galaxy formation

Dusty
Star-forming
Galaxies

(Obreéﬁhkow 20009)

2D projection

Wid ;
€ Spectral redshift range (1< z < 10) - (.., A-MKID)

1] 1.9 THz

UJltra-wideband mm-submm spectrometer

MEQLEIR S A
UEa. .II -A




/Al EEm = = . . -
DESHIMA [Ci] Redshift Machine on a Chip
| 2.2 GpcC i
>=3 13 z=7.6
ASTE R o (Obreschkow 2009)
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This talk:
DESHIMA 1st-light experiment
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This talk:

DESHIMA 1st-light experiment

Goal: On-sky verification of the
Integrated Superconducting Spectrometer

. 2017 2020

(this work) (poster Pascual Laguna)

F 332-377 GHz 220-440 GHz
Nchannels 49 347
chip
filters Coplanar Microstrip
antenna double-siot leaky-lens
readout SpaceKIDs

cryostat Entropy ADR




Fllterbank-spectrometer
Chip

Filterbank
49 Channels:
332-377 GHz

double-slot antenna

NbTIN/AI
Hybrid KID
(fread~5G HZ)

! Al strip

NDbTiN Filter
(F~350 GHz)

DESHIMA




120 mK detector housing
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Laboratory characterization

Endo et al., JATIS 5, 035004 (2019) arXiv 1901.06934

Frequency response F-calibration using methanol gas emission
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Calibration of sky response

T. Takekoshi et al., Poster #229

(One channel, 22 scans)

_ 200 200
Ty = Mpwd (1 — Matm) Tatm + (1 — Mgyq) Tamb ALMA PWV DESHIMA PWV

175 175

(o]
88 150 / 150
125 / 125
< V4
= 100 f 100
K /

75 75
32° |
_ 50 // 50
_-7 Y,
25 25 /
0 0
~20 -15 -10 -5 0 20 -15 -10 -5 0

MKID response x (x10-6) MKID response x (x106)
x = {f(Ty) = AT A L) v




Proof of ISS key applications 1
Efficient Redshift Machine

* ISS detection of a CO line from a luminous IR galaxy

CO(8-2) redshift z

0.02 0
10} | |
- Readout signal
(5.1-6.0 GHz)
Filter at line frequency 5t

Aluminium absorber
MKID

NbTiN ground plane

(mK)
e
4
SES
=8
k!
-
.
Flux de:sny (Jy beam™1)

332 GHz T 0~ ":":F
: .
|

49 spectral channels

377 GHz 1 : :
Sky signal i ,
y signal line 5f : - 49 channels
| |
| |

______

Silicon lens Antenna

— m  (ALMA)

Line signal == Sky signal (line frequency)

I | | I I I
== Sky signal (other frequencies) 330 340 350 360 370 380
Frequency (GHz)




Proof of ISS key applications 1

Efficient Redshift Machine

* ISS detection of a CO line from a luminous IR galaxy

CO(8-2) redshift z
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KID 1/f noise removal # data reduced with decode:
# github.com/deshima-dev/decode
# Akio Taniguchi et al.




Point-source sensitivity:
Foreground Photon-noise Limited

X VW114
+ IRC+10216

* Photon-noise NEP of an MKID . . . . . ‘
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Proof of ISS key application 2

Multi-line spectral mapper

Spectral Map of Orion
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Proof of ISS key application 2

Multi-line spectral mapper

Spectral Map of NGC 253
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Conclusion




arXiv preprints:

— 1906.10216: First-light on ASTE
- 1901.06934: Lab performance

3

DESHIMA 1.0 Success:
On-sky demonstration of the Integrated Superconducting Spectrometer

l‘ ‘

1. As an efficient redshift machine
2. As a multi-line spectral imager

= Together, these features enable
spectral surveys of large cosmological volumes

2017

(this work)
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