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7-3 Super-conductive Submillimeter-Wave Limb Emission

Sounder onboard International Space Station I .
Algorithm Development of for the Data Processing

TIHET &S X
KASAI Yasuko and OCHIAI Satoshi

E3=

NICT Tid. 1998 &V, EEFHEXT— 3> (ISS ! International Space Station) & FE DB
{5EH 7 3 JiRY 7> 4 (SMILES : Superconducting Submillimeter-Wave Limb Emission Sounder)
DEFE%E JAXA EHFITEDH TE /-, SMILES BEBEFEHERAT— a3 > DIEK EHICH 5 BARDEER
£ 2—JV(JEM : Japanese Experiment Module) (22009 FICR WG TS5 N2 FETH %,
JEM/SMILES (3 IR AKFICTFET FWMERFOBSREBRREZENE LU T, BEARICE
HTHERRPKRROABNEARAENELIIUH. KEARPKEL EHRKBEERLICEELYDE
PoDBKHESRETREL. PXAXY MVEBBIT S, CZTIlE. NICT ICEWTHITLAET—
AMBTIIVTY) XLDORBEET — F 0B X7 LERFEFARERZED - ICIERK U 7= SMILES &
2L —FIIDOVWTIHRNS,

We have developed the Superconducting Submillimeter-Wave Limb Emission Sounder
(SMILES) planned to onboard International Space Station (ISS) from 1998 in NICT on the
collabolation with JAXA. The purpose of the JEM/SMILES instrument is “super sensitive
observation” of the minor constituent in the Earth’s atmosphere, such as ClOx, HOx, water vapor
and ice cloud. We described the algorithm development to obtain the molecular abundance in
the atmosphere from the SMILES spectrum and its data simulation system.
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HT=UK, SMILES, EEFEHAT—Y 3y, HEBE, MEND, S2RAYE, AtZF
Submillimeter-wave, SMILES, International Space Station, Stratosphere, Minor constituents,
Pollution, Atmospheric chemistry
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superconductor-insulator-superconductor mixer)
R U7z BRI 7 3 ) RET, =2
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Avievp>2.0 :Lorenzian profile
®v/&vp<0.01 :Gaussian profile
ERELSE : Voight profile
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Lorenzian profile :
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Voigt profile :
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gyt O o -t Bl 2.2 7#9—REFI I : KEREH
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a+ .4,

- SMILES &EHg
SMILES $&EAnE % X 5 1289,
DI ICRE B EGHEID 7 0 —%RT,

o Submillimeter Antenna || Star Tracker
i (8T
] al\ : Star Camera
b Units (CAM
' nits (CAM) Payload Bus (BUS) a Prmmgl
- HM Load ¢CHL) Star Camera Thermal Electric Power JEM Interface &
Cad Sky Controller iControl System| System Mechanism Control Section
: Terminator (csr] (CAMC) (TCS) (EPS) (JIF) (DPC)
_
/ @ oo |||IFAmplification Section (IFA) £PF IF Ao EWRNING
Submm Local Osc. Controller Network
(5LO)637.32 GHz (8L0C)

S5B Fiker
Amb. Temp. Optics (AOPT)

% q use H HemT | 1 Hewr l | &
515 Mixer | Amp. [ | Amp. | | Amp. |
lFl - 13GHz
HEMT |4 HEmT
Wir-o Amp. [ 1] AmMP. 1 SW

Amn
20K I

Cryostat Cryo-Electronics Unit (CRE) s po

Stirling & JT CRE Control
Drive. Elec. Helium Gas Eledronics Radio
(SJTD) Compressor (HECP) (CREC) Comb St
9.45CHz Generator
Submillimeter Receiver (SRX) (AOS)
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) Au2
[—]

SMILES %& (SMILES Mission Plan &b)
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by tangent height
T, anlenng temperatune

Reference sky : Reference sky data (or temperature )
Hot load : emperature of hot load

|

T i o 91+ T, M1 =1
N beam efficioncy
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I= (l - }, i o * L, + Sy Fian AN OF §
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P Lo HO7 4 P (1 —30P"")
Y - KT,

s ety
Trel. pammelors can be set far each
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=" hot load. and CTS

Tr  radiation temporature
T = A =T

k= .

L S B

Santenna patiern is used in Forward Model ©

SR Ailier / leakage signal from the image hand
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ot g cemier frequency
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M Lin ) = L S oo Sip I+ P Soes — S i)

P B, + B,

Peimsiriim 15 5V SIOM NOISE

Fuse e

P{Wan]

Sz = Lo

= Lrozcsn s |

AOS
equivalent filter ©
(10 assuane G aussion )

e
RS S~ r—chp{— 55 ",:‘)}

mn=2l’, AL RS, S
where A= £, — 1

P = (0T PO

W P, and § are power and of ™ dota

M i, N Ohe number of channels).

W chwand ch_| are upper and lower
end of

Froquency
calibraton

= 7
Poy= PN e el
=

O, - amp, L

power through the
equivalent filter

Power for each channel :

standing wave
comeaton

TiKl

P oo By - Poiiationin
P diomarisie 1% CHaUssan random notse
AP = P/BT

Wan — K

IW_LD of LSS and LS

e
Pt Wos = Toota I Toma

LA IS ]-

Toap of angent heighis. cold load._and hot load

P, P, and Py, are the power
which come from atmosphere, cold sky, and hot load respectively
T, and T, are emperature of cold sky and hot load respectively

Flow of sensor simulation
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v
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1
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. (f_fo)2
207

| AOS Zali L7zk

imax
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TR EE D FHRIE
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- 2
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Thbo
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O, (s4) 0k,(s,)
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LERTE B,
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ﬁ = _Y[TV(SN—I)_Te(sN~l)]77(SN~17SN)
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Z 2T,
U(SX’SN) = ”(St’SH-[)”(SHI’SH-Z)“'

U(SN—I’SN) (21)

LLTWw5,

KIZZ D LOSH WF % 5O WF IZHE$,
BIEJ O WF 1%

oT,(sy) Ok,(s;) Ok, (z;)

K 0h2) = L eyt ey on Gy (@)

J

L#EHE D,

Z 2T,
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o, () kTG ) 23)
aTV(SN) S —
Thh. X (20) XTREhTwB L
Ok, (s;)
BYTH%,
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LoT 22)KXohkon i LV (AR
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D WF 2RDBZENTE 5,
T,

k,(2) = 2k, (2)4,(2) (24)
LB,
CCTIRMERMEZIET AL, 13
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Z—=2Z;,4
$,(z) =9 I (za<z<z) ()
Zisl TE
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hz) $,(2) (26)
k &Z\)o J: ol T
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i(z)
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2o e T

J

K. (v,z,)=

LEFTIENTE D,
A DIH,

OT, (S,er) Ok, (5;)
; Ok, (s;) Ok,(z;)

. STREDO WF OFREFEALCTH S,

ok (z.
D WF OR35S TIREOR &0 % *
B . R Ok, (z, N
ST b0, pEs e 2D ey
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9o
Lorentzian Dy ©
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(V_Vo)z_ 1 3 1 .
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: Fa (V’ Vul ) (30)

2.4 FREGERR
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y=F(x)+¢ (31)
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THbo
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Vi3
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1
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b, b,

yiin Kijf OET ij FIERREEE by JIWEL vj 1Tx)
LTBY. z1, 2. ZEERHATH S,
RO LN KBRS PV (%) 1,

x=x,+D-(y-y,) (33)

E#ETH, T, yald a priori DRET 1
T 7 AN xa T HOTEHE LR A RS T
V. Kald xa SRR L2 EABE WF TH S0

SEHE

(33X D ik
D=(K'S 'K+S,)'K'S (34)

Sy : BT — & DAL HATHI
Sata pI’iOI‘i @ﬁ\ﬁﬁ/\ﬁﬁﬁf?ﬁu

EHIC, A=DKEBLE
t=(I-A)x, +A-x (35)

L% b, TZT A% Averaging kernel & I35,
Averaging kernel DT KO K5 % W5 2 L1
o TY MY = 2NAEERO EEEH O FREDY 5
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