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4-3  SMILES-2, a Satellite Observation Plan of the Whole Atmosphere — Objectives
and Key Technologies
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The Superconducting Submillimeter-Wave Limb-Emission Sounder-2 (SMILES-2) is a planned
satellite mission to observe the Earth's whole atmosphere with submillimeter-wave limb sounding.
Inheriting the technology of SMILES, which successfully demonstrated atmospheric observation
from the International Space Station in 2009, SMILES-2 will make highly-sensitive measurement
of the stratospheric and mesospheric ozone and other atmospheric minor constituents. But not
only measuring those atmospheric chemistry, SMILES-2 will measure major atmospheric parame-
ters such as wind and temperature in a wide range of altitudes. By adding a new frequency at
2 THz to the receiver, the higher limit of observation altitude range will be extended to the lower
thermosphere. The observation is expected to contribute to the improvement of the numerical
weather prediction and scientific investigation of vertical connection of the atmosphere. SMILES-2
is currently on an early phase and being propose to the JAXA/ISAS M-class mission. The design
of cryogenic receiver and mission system is studied to mitigate the main technological issue of
SMILES-2 that large power consumption by cryogenic mechanical cooler is estimated comparing
to power resource of M-class satellite.
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