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New Era in the Atmospheric Remote Sensing by Using the Superconducting
Submillimeter-Wave Limb-Emission Sounder, SMILES

Hideo SAGAWA

In the remote sensing of atmosphere, submillimeter/terahertz-wave has several advantages over other
conventional optical and near-infrared wavelengths: such as the capability of resolving the spectral line
shape of roto-vibrational transition of atmospheric molecules, and measuring the atmospheric emission
without requiring a background sunlight emission. In this paper, we describe the effectiveness of
submillimeter/terahertz-wave remote sensing of the atmosphere by means of introducing new
observational results of the Superconducting Submillimeter-Wave Limb-Emission Sounder (SMILES).
SMILES is a passive atmospheric limb emission sounder onboard the International Space Station (ISS),
and it has realized super high-sensitivity observations of stratospheric trace gases such as O, with its
isotopomers, HCl, ClO, HO,, HOCI, H;0, and BrO. Owing to the non-sun synchronous orbit of ISS,
SMILES provides the monitoring capability in local time, which is essential information to understand the

diurnal change on the stratospheric photochemistry.
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SMILES 2010-Jan-23, Temp._B (L2r-2.1.5), 25 km

P Kl

N
H35 (L2r-2.1.5), 25 km

Tem

SMILES 2010

-0.4

[ppbv]

SMILES 2010-Jan-23, O3_B (1L2r-2.1.5), 25 km

SMILES 2010-Jan-23, C10_C (L2r-2.1.5), 25 km

Clo

[ppbv]

X3 2010 4F 1 H 23 HO®M T — % 20 & 8 S i KEAME K204 (L2r version 2.1
FEAT) . EERDOEIN TR 5 L7 BEHN 72 22 R0 A5 I WY 2 il - AL =P v 7RI 7
F—ymaryy—F£RL T3S, W EED%EHIZ SMILES OEMIF — % H37 WG T

b5,

IZE &M, 05, HPCl & & OF CIO »ZEf 4 (1 HAr
DB T — 2 ZFH) TH B, Kiild Oy WIUHR D a1
WIWEWREERF » 2V 6 BEHI T2, SMILES 1k
ISS D BE AR A O HIBR (51.6 ) W A I fifilk |22 % 584
BT 2 2 I3 TER\VLD, ZTHMREDS SMILES #
GRS £ TR E S L I IE, Z0@lls—4 5
SR 2 RRDEE 2L 2 L BHEETH 5. KoplT
1, =0y SERRERIC T TRIRSR E KT T 26
WoO—fEBHLTEH, ZHUHIET 28T O0;, HCI
DHELVEDE CIO DB E T I EBbys, Z
g, FEN O SIS NI WK B EIZE (polar strato-
spheric cloud; PSC) 23R X 4, Z DRMAEERIGIC
oTCADYY—N—=03FTh 2 HCl 234 YV I YE
TH HIEMHEE CIO, KA I N TWw 5 2 L 2R L
T3,

Cl DSEFEAAY (Cl) ITBWTED X I 1T (parti-
tioning) IN T30, WIROAL ST, PRERICE
WA L E RIS ERR T 2 72 IS IE AT R
MR TH 5. SMILES Ti, H*Cl, H¥Cl, ClO, HOC],
S 5 121E ClOL fbrf & BB R BITRDS & % HO, 7% [AlIRF I B
LTEY, RERNAIEFREY O IrBLIH 72 2 B A 5,
b7 6T LRI NS,

18 (18)

2.2 HO, SESHDOBEZEIE

SMILES T X 5 K& isr HZ2 L@ ofl & LT, (K
FEREHIC BT 5 HO, M0 O HZ L% X 4 128 $. HO,
VR JE RSB IC B CEE A% E & H 9 KLY
(HO,) DEIZHNDOEDTH B0, ZDHFEEDD
BRIV, INFEFTOBBEIGNIREIN TR, S0
2010 4 1~2 HOBIH 7 — 5 #8E L, 1REI & 0FY
RS 2 WD a vy ¥ — e LTERLE, 20
M2 5 1%, BETO HO, DIRZ MDA HEEIC XD
BhoTw3 ZEMbh s, HOIIEE 60 km Lo
BB % HyO DYEMREEIC X > TER SN B0, EHK
JErE (i ~50 km BUF) T, ClO,, BrO,% NO, &£ O
FOBIZ k> TRENICAR 2 L RG> 6D By s, —JF
T, EifrhiEE (FE 80 km fHE) T OH 0 & DKIE
AT, HEE L oo HELZRLTwS, 29
L 72 SMILES (Z X 2 J&JEE / st KK D HZL o Bl
HFE R, FERRIUEAE TV OWR - BEEICKE %
HERTLEEZONS,

3. Fl-LEAREA
Wi TR L 22 8L, Wi iE SMILES @ E 815
ThHYH, BE, Level2 7u %7 F OB, Z OB

K #



SMILES 2010 Jan-Feb, HO2 C (L2r-2.1.0)
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