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Mission Overview of
the Superconducting Submillimeter-wave Limb-Emission Sounder (SMILES)

Masato SHIOTANI, Ken’ichi KIKUCHI? and Takuki SANO 2

Abstract

The Superconducting Submillimeter-Wave Limb-Emission Sounder (SMILES) has been doing observations in the Earth’s
atmosphere from the Japanese Experiment Module (JEM) since October 12, 2009 with the aid of 4-K mechanical cooler and
super-conductive mixer for the submillimeter limb-emission sounding. The outline of SMILES instrument and its operation
on board are introduced.
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Fig.1 Block diagram of SMILES instrument
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Table 1 Design specification of SMILES instrument.

Band A (624.32 — 625.52 GHz)
Band B (625.12 — 626.32 GHz)
Band C (649.12 — 650.32 GHz)
0.8 MHz
1.8 MHz (FWHM)

Frequency
coverage

Freq. sampling

Freq. resolution

System noise
temp.

<500 K

. . 0.5 s for each observation
Integration time .
tangent point

Noise level in

<0.7K
brightness temp.
Calibration <10K
accuracy
Obs. cycle 53 seconds

10 - 60 km (nominal)

~2 km (nominal)

Obs. alt. range

Vertical sampling

Instrumental

b-41k nal
height resolution 3.5 m (nominal)

Global coverage 38°S — 65°N (nominal)
Obs. azimuth

angle

—10 — 95 degree (O=north)
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Fig. 2 Cooling profile of the cryocooler during initial-
check phase.
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Fig. 3 System noise temperature calculated for each
channel of submillimeter-wave
measurement.

frequency

0000000000000 00000D0000000
0000000000000 000000000 4K O
0000000000 0000 (20100 600 JEM O
00000000000000000000) 00000
gooog

000000000000 000000000000
000000000000 0000000000000
000 Fig. 300000000000 400K000 OO
000000 700 KOOOOOOO (OOO0OO0O0O00O0)O
000000000000 0000000000000
00000000ood NASAODOODOO EOS-Aura O
0O MLSOOOOOO SMILESOOOOOOOOOOO
goooooo

34 0O0OO0OO

000 ADO0ODOOODoOoOoOoOoOoOoooooogo
0000000o0ooooon Fig. 400000000
020090 100 120000 23.30°000 173.83°0 00

Fig. 4 Observed spectra at several altitudes for Band
A.
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Table 2 Weekly schedule of switching of observation
band selection.

Day Setting Band

1 (Sunday) 1 B/C
2 (Monday) 2 A/C
3 (Tuesday) 1 B/C

4

(Wednesday) 3 AlB
5 (Thursday) 2 A/IC
6 (Friday) B/C
7 (Saturday) 2 A/C
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