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Responsivity calibration method
» MKID readout 6 x = &f/Fy = line-of-sight brightness temperature T,

Line of sight  skydip: El 32-88 deg
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On-sky calibration equation
* MKID readout 0 x = &f/Fy = line-of-sight brightness temp. T,

%‘“ 0x(T) = po(yTw —To — \/Tload —To)
% i T, = —Zh—I:)(=-8.4K@3SOGHz): 2" order RJ approx. term
Eaf /Fo T;pqq: Chopper temperature
F (GHz)
Baselman+2017, A&A Ty = 77fWOlTsky + (1 - nfwd)Tamb

601, A89 (2017)
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Tsky estimate from PWV and E

« PWV: precipitable water vaper (mm)
« Assume ATM model (Pardo 2001) > 14=T1,(v, PWV)

Line of SIght Skydip: El 32-88 deg

o - A Atmosphere

« Atmospheric transmission

[ gye-ntPIesEng,
J (v g(v): Response function of a MKID
e Line-of-sight sky temperature
e lgnore CMB contribution (<~1% systematics)
T;E;(El, PWV) = (1 =, )Ty Takekoshi et al. (2020)

Norm (EL PWV) =
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Responsivity model in DESHIMAT.0

e Responsivity calibration using 22 skydip data (EI=32-88°)
« Use PWV obtained by ALMA as initial parameter

550 ALMA PWV - DESHIMA PWV
Model T 7 A
resp 200
TiP(6x) T
150 |-

100 |-

50 |-

Data(Skyd|p) R -
0 0 | | | | | |

TIOS(EZ, PWV) 16-14-12-10 -8 —6 —4 -2 16-14-12-10 -8 —6 —4 —2
sky 0.4 S 0.4 S —

0.3 | bt 0.3 |

ST N U S 02

- R o e e 3 NN N S S B A

TIOS _..TleSp Tresp . Y AT : D gy -k e e i — — — ]

L S —0.1 oo T e

T e B o W

ch20 %355 Zil4 i12 ZilO is js i4 2 03 % i14 ZiLZ 'ELO is i6 j4 2

335BGHZ Sz (x107%) sz (x107%)

Takekoshi et al. (2020) 7



https://arxiv.org/abs/2001.05151
https://arxiv.org/abs/2001.05151
https://arxiv.org/abs/2001.05151

Parameters for all charmels m
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Skydip calibration in DESHIMAZ.0

e Data
¢« 20240706-20241103
e az(-)180el60 _skydip_beamA: 193 data
« APEX PWVs

« DDB 20250819
o https://deshima.kibe.la/@takekoshi/9792

« Available in demerge 2025.8.4
e https://github.com/deshima-dev/demerge/releases/tag/2025.8.4
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MasterlD 100, 399.6 GHz
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MasterlD 105, 349.2 GHz
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MasterlD 334, 300.0 GHz

Tios ': K)

MASTERID: 384, f: 300.0 GHz

300

250 +

200+

150 4

100

—80

T T T
—60 -50 —40 —30
Frequency shift 6x (x1076)

T
—20

T
-10

0

Error ratio

—0.6

—0.8 A

MASTERID: 384, f: 300.0 GHz

-70 —-60 -50 —-40 -30 -20 -10 0
Frequency shift 6x (x107)




MasterlD 341, 250.1 GHz
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MasterlD 373, 206.0 GHzZ
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Kid corresp is not perfect?

Swapping still exists in some KIDs
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Standard deviation

¢« 10~30%
« Mainly caused by APEX PWV error?

 Higher frequency has smaller error

« =» dynamic range of atmospheric emission is important?
« TODO: PWV re-estimate of calibrated DEMS (for all DEMS)
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Toward TIFUUN

« Skydip calibration model

« The skydip calibration model can be established in the 200-400 GHz
frequency range.

« But for the TIFUUN LF (130-180 GHz), can the model still be
established under smaller dynamic-range conditions?
« Alternative calibration option?

« TESCAM add-on and cryogen-free calibrator
« Takekoshi et al. 2018, Oshima et al. 2018



TES bolometer camera for the
ASTE telescope 2012-16

« ASTE

« 10 m submillimeter telescope
« The Atacama desert, Chile (alt. 4800 m)

« TES bolometer camera
e 2 band simultaneous observation
« Bandl at 1.1mm(270GHz): 169 pix
« Band2 at 0.85mm(350GHz): 271 pix
e Field of view: 8 arcmin.

e Calibration system was installed in 2016
commissioning.




TESCAM Calibrator

AR-PS t1

Blackbody

Simple add-on, cryogen-free
calibrator that imitates typical
sky condition in the ASTE site
(PWV=0.5—4mm).

Al mirror with
AR-PS t5

AR-PS t2 AR-PS 13

Al mirror with
AR-PS t1

2 stepping motors




Optical contiguration

Aluminum Mirror Absorptive filters
(Twarm=288 K) (Toarm=288 K) Dewar window

Cold stop (<4K)
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Transmission measurement AR-PS filter
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Polystyrene (PS) thickness and PWV
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Non-linearity correction (TES bolometers)
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Endo-san’s

TIFUUN in the ASTE Receiver Cabin

@29 cm room-temperature Si lens

in the upper cabin

' xchan - L lkem
this side H : e 61 independent
this side [ ] e "
| Eech 17 180-360GHz

R

19 independent | .
bearns B10cm
90-180GHz i

Feed Lenses-HB
Each 89.3mm

For details and updates, see presentation by Shahab Dabironezare




Summary

« Skydip calibration in DESHIMA 2.0
« 10~30% standard deviation: mainly caused by APEX PWV error?
« Higher frequency has smaller standard deviation

e Toward TIFUUN

« More serious dynamic range in LF detectors
 Add-on type calibrator?



(a)

Observations FILTERED (554)
B E Q “ I MA Src Name Obs File Obs User Season
%  ® .
Qe Lok e Monfor (o II H - o 1
takekoshi
e
20241121083832 | MARS 2024/11/21 8:38 | 2024/11/218:38 | 2024/11/218:46 5.45 | 45.70 | 127.16 | 21.26 | mars_azel_daisy_120_t4_4min_beama -1.8 | s72.2
Analyses
_ 41121074 MARS 2024/11/217:42 | 2024/11/217:42 | 2024/11/217:48 | 23.51 | 42.52 | 127.15 | 21.26 | mars_azel pswsc_t10_n5_beamAB 36 | 5722
Pointing Plot 20241121073541 | MARS 2024/11/217:35 | 2024/11/217:35 | 2024/11/217:41 | 2551 | 41.87 | 127.15 | 21.27 | mars_azel_pswsc_t10_nS_beamAB 09 | 5721
20241121070624 MARS 2024/11/21 7:06 2024/11/21 7:06 2024/11/21 7:20 32.20 39.12 127.15 21.27 | mars_azel_raster_240_d3_t4_beamA -2.0 572.0
- - Analysis Comments
. a a S e r V e r e S I a m I 20241120000006 | MARS 2024/11/209:00 | 2024/11/20 9:09 | 2024/11/20 9:16 -3.73 | 45.74 | 12695 | 21.27 | mars_azel_daisy_120_t4_4min_beamA 52 | s70.0
P — 20241120080320 | MARS 2024/11/20 8:03 | 2024/11/20 8:03 | 2024/11/208:10 | 17.85 | 43.97 | 126.94 | 21.27 | mars_azel_daisy_120_t4_dmin_beama 2.6 | 5706
. . 20241120075049 MARS 2024/11/20 7:50 2024/11/20 7:50 2024/11/20 7:56 21.99 | 42.96 126.94 21.27 | mars_azel_pswsc_t10_n5_beamAB -3.6 570.7
look Versi
[ ) N e e d r e g I St ra t I O n Of S S h - k e y to 41120074 MARS 2024/11/20 7:42 | 2024/11/207:42 | 2024/11/207:48 | 24.38 | 42.24 | 126.94 | 21.27 | mars_azel_pswsc_t10_nS_beamas 39 | 5707
20241120071931 MARS 2024/11/20 7:19 2024/11/20 7:19 2024/11/20 7:33 29.56 | 40.28 126.94 21.27 | mars_azel_raster_240_d3_t4_beamA -3.4 570.7
a C C e S S 20241120071131 | MARS 2024/11/20 7:11 | 2024/11/207:11 | 2024/11/207:14 | 33.07 | 38.61 | 126.53 | 21.27 | mars_azel_raster_240_d3_t4_beamA 4.2 | s70.8
Environment Graph 20241117085331 | MARS 2024/11/17 8:53 | 2024/11/17 8:53 | 2024/11/17 8:50 4,87 | 45.70 | 126.25 | 21.31 | mars_azel_pswsc_t10_n5_beamAB 1.9 | s70.4

« Raw and merged (DEMS) dataset o
e https://deshima.kibe.la/notes/8099 (b)

. (Observation
* Qlook web monitor

. OBSID Src Name Obs Datetime Temperature Outside Pressure Qutside
¢ O bS € rvatl on | Og l20241121073541 MARS 2024/11/21 7:35 -0.925 572.09

« Qlook analysis log [ srttime | 202911721 edTme 20241121 Season 21
° etc...

e (The latest DEMSs are also ec aes Do vi raes bectax 21265
available on Google drive) e —

projo a23007

Obs User Obs File

csv mars_azel_pswsc_t10_n5_beamAB
Rx Name Scan Categ

MNCCLITAM A
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300 K chopper

 Action: R (300K BB), sky (through), 10Hz(rotation)
 Local sweep (before each observation): R
« Calibration: sky or 10Hz
« Science: 10Hz

BB (Herscb:e’T

ck) /

Blackbody
side
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