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Scope of This Presentation

Data Processing System (DPS-LO/L1) is shortly
introduced and its development history are shown.

Operation and instrument status during the
scientific operation phase are briefly presented.

Overall performance and data quality during the
scientific observation phase are evaluated

It may not helpful for scientific ana|y5|s SO much
but will help to understand SMILES .
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LEVEL1 PROCESSING SYSTEM
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Ref. : S. Ochiai et al., “Superconducting SubmiHimeter-Wavg Limb-Emission Sounder on the International Space Station I Radiometric

+ and spectral calibration and data processing,” Journal of the National Institute of Information and Communications:Technology, vol. 55,

no. 1, pp. 83-95, 2008. [Online]. Available'f.htth//WWyv. /publication/shup: /kihou-jour_nal/j0ur'r"1a'l“v0155nt')1/07-02Apdf
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Level 0 [LO] (= Mission Data)
Raw binary data constructed by SMILES on—board computer every 53 s.
( DPS-LO/L1 reconstructs it from the down-linked packets. )

Including AOS outputs, star tracker outputs,; all house—keeping data and so on.
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Observation Data

Cold Cal. (Deep-space) [4 s] Frequency Cal. (Comb) [1s]

Hot Cal. (CHL) [4 s]
+ Limb Observation [30.5 s]
N
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\Profile of the detected power

Detected Power

Development History

— 2009.09.11 : SMILES Launch

~ 2009.10.12 : First light ReaNiEE Brgosss

(‘Ver.005.)
— 2010.04.21 : Observation stop

+ 201102 : LB data release (Ver006) [Gil)

T 2011.08 5 L1B data,release (Ver007) E]
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Upgrade Item (Ver.006)

. Correction of instrument parameter
. Correction of frequency calibration algorithm
. Correction of relative time lag variation

. Correction of attitude information under a
certain condition

. Data quality flag addition

Upgrade Item (Ver.007)

. Correction of absolute time lag

. Correction of the interpolation method under
a certain condition

. Correction of nonlinearity effect

. Data quality flag by using a special correlation
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Upgrade Item (Ver.008)

. A smoothing treatment of the altitude data

. Data quality flag by using a instrument status
parameter

. Correction of frequency calibration algorithm

. Recalibration of the instrument parameters

. Correction of the..i‘hterbolation method under
a certain condition ' |

. 6. Correction of nonlinearity effect - m

r2013. SM

OPERATION STATISTICS
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Operation History
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Band B : 626.37 — 625.07 GHz (05, H35Cl)
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Oct1 Nov1l ~Decl  Janl1l.. Febl = Marl Aprl May1l Jun1

100 125 150 175 200 225 250 |k
Days from Oct 1, 2009
o -Jf'\- - _'-'{.-“-. ¥ Oy

This document is provided by JAXA.



70 JAXA Special Publication JAXA-SP-13-008E

LO/L1b Yield (1/2)

* Period:
12-Oct-2009 ~ 21-Apr-2010 (total 191 days)
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“Available” Data

e Total 276,990 L1b (ver. 008) data are available in
the operation period ( 12-Oct-2009 ~ 21-Apr-
2010).

e The number of L1b data may be much lower for
atmospheric analysis.

— No FOV interference

— Proper tangent _héight

FOV Interference

* ISS’s solar paddle across the FOV cases ~10% loss in
every orbit

FOV blocking [day™?]
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Attitude Variation due to Dock and

Undock Events

Date Vehicle | Event
2009/10/1101:07 | 185 | Undock
2009/10/18 01:40 | 35P | Dock
2009/10/3017:32 | HTV1 | Undock
2009/11/1215:41 | SR | Dock
2009/11/16 19:28 Dock
2009/11/25 09:53 Undock
2009/12/01 03:34 Undock
2009/12/22 22:48 Dock
2010/02/05 04:25 Dock
2010/02/09 17:06 Dock
2010/02/20 00:54 Undock [
2010/03/18 08:03 Undock [

| 2010/04/04 05:25 Dock
| 2010/04/07 07:44 Dock
| 2010/04/17 12552

"

Examplex29A'Dock and Undoc
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Date from Apr 1, 2010
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Tangent Height Variation
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. | I TR T O O s
175 200 225 250
Days from Oct 01 00:00:00, 2009

.

Tangent Height [km]

Scan period Mean [km] | Sigma [km] B
8 End of Scan (t=30s) 12.32
Start of Scan (t=0s) . 13.99 |
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INSTRUMENT STATUS
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* Mechanical Cooler
* Two-stage stirling and J-T
Cooling Capacity :
20mW @ 4K, 200mW @ 20K,
1000mW @ 100K
Power Consumption : < 300 W
Mass : 90 kg

e SIS Mixer
* RF: 640 GHz
* IF:11-13 GHz
* Junction : !\ib/AIOx/Nb, .
» ' RF Matching : PCT) witff
* ‘Fabricated at Nob
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AOS (Acousto-optical spectrometer)

AU (Analyzer Unit) :
RFU (Radio Frequency Unit) (15 e o o)
CVU (Control Video Unit) -

Radio Signal | Light Deflector
(Bragg Cell)

2“d IF input b, F Pavwer Amp, Tramsdiger

Nom-dellected Beans

Thermal shunt Baseplate : E _[l y o LT
(Thermal interface) (Mechamcal 1nterface) ‘[j —={1

Ref. : H. Ozeki et al., “On orbit performance of radio spectromete o [

Superconducting Submillimeter-Wave Limb-Emission Sounder L ; Bragg Cell oon
. (JEM/SMILES),” in Proc. SPIE Remote Sens mg Prag Czech |

Sep 2011

AOS Thermal Control Inhibition

 The AOS Temperature should bekept stable for the
atmospheric observation and lower for the long lifetime.
The cooling system for
thermal control of JEM
worked effectively.

AOS1, Band-C |
3 AOS2, Band-B / A

AOS thermal control heaters. Bk
were turned off:- s
1. 24 Oct 00:24:33 OP)BIL - R T
2. 27 Oct 00:42:45 BAPLY " et )

Oct 00:44:57BAPL2 Day of Oct 2009

LD Temp. (C)

216

AOS1, Band-C
AOS2, Band-B/ A

2.15

Freq. 864ch -;éﬂ-lz;l
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Band-A (AOS1)
Band-A (AOS2)
Band-B (AOS2)
Band-C (AOS1)

System Noise (K)
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Frequency Calibration (AOS2)

Ver.007
VErDDS

%
g;
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Ref. : S. Ochiai et al.; “Gain nonlinearity calibration of submilli Yo i .
radiometer for JEM/SMILES,” IEEE J. Sel. Topics Appl. Ear - R Pndlh X0 K1
Remote Sens., vol. 5, no. 3, pp. 962-969, 2012. « = : —
[ - - =
2N d

Gain Nonlinearity

Gain nonlinearity causes a systematic error inthe
measured atmospheric emission.

The intensity scaling may have an error.ofup to3% by
the non-linearity.

Gain linearity was measured in
ground system tests.

The measured gain-linearity was:
almost consistent with the >
estimation ﬁ o

We could know the galn Imearlty
in the accuracy ofle%s thai 1%, 4
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79

Nonlinearity Correction (1/2)

SMILES can simultaneously observes ozone line at

625.371 GHz with two receiver backends.

Observed intensities with two bands must-be’identical

within an error.
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Nonlinearity Correction (2/2)

Nonlinearity correction improves coincidence.:
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DATA QUALITY

Spectrum comparison

* Band-A spectrum at the first and the final.scan

“First Light” S “Final Light”
12 Oct 2009, 02:08 (GMT)

Limb Emissign (K]
- % ® & B B
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Summary

Observation data obtained in 12 Oct 2009 — 21 Apr 2010
are available.

AOS thermal control heaters were turned off in two steps.

We found deteriorations with age in some instrumental
parameters.

* Decreasing of photo diode current for AOS

e Increasing of JT compressor driving current

These deteriorations may not affect LO/L1b data qualities.

We found no degradation'in the data q'_’uality thrdughout
the scientific operation period.
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