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onboard the Hayabusa2 Spacecraft by the Earth Observation

*Takehiko Arai', Tsuneo Matsunaga1, Tatsuaki Okada?, Tetsuya Fukuhara®, Satoshi Tanaka?,
Hayabusa2 TIR Team

1. Center for Global Environmental Research and Satellite Observation Center, National Institute for Environmental
Studies, 2. Institute of Space and Astronautical Science, Japan Aerospace Exploration Agency, 3. Rikkyo University

The TIR is an infrared thermal imager onboard the Hayabusa2 spacecraft, which will perform
thermography of C-type asteroid 162173 Ryugu through in situ observations during the rendezvous phase
in 2018 and 2019. The Hayabusa2 spacecraft carried out an Earth swing-by on December 3, 2015, and
the TIR observed the Earth and the Moon for its performance checks. The detector of the TIR is an
uncooled microbolometer array (320A, NEC Inc.), and the optical system has a germanium triplet lens.
The observation wavelength is an integrated wavelength range of 8 to 12 micrometers. The field of view is
16 x 12 degrees, and the number of image pixels is 328 x 248 (Okada et al., 2016). The performance of
the TIR was evaluated in the pre-launch test, and the conversion table from the detected radiation
intensity to a brightness temperature was constructed for every pixel. The focal length was evaluated by
using a large aperture collimator, as well as the image distortion and the ratio of pixel aperture. Otherwise,
the performance check is necessary after launch because the observed temperature depends on
surrounding changes, such as radiation and heat flow from the spacecraft and the TIR itself in space. The
detector alignment correction and the observed temperature evaluation were performed by the Earth and
the Moon observations in the Earth swing-by phase. The alighment was corrected to determine the Earth
center position within a sub-pixel accuracy for the observed image pixel by fitting to the observed limb
positions using the ellipse function for the flatness shape (6356.75 km / 6378.14 km) calculated by SPICE
kernels (NAIF/NASA). The observed temperature evaluation was performed to compare the Earth sea data
regarded as a blackbody with observed data with the Earth observation satellites, such as MODIS onboard
Aqua and Terra. In this study, the results of the calibrations by the Earth and the Moon observations for
the performance checks of the TIR are introduced.

Keywords: Hayabusa2, Thermal Infrared Imager, Earth, Calibration

Earth Off-Center (2015-12-04T04:50) Earth Center (2015-12-04T04:06) Earth Observation (2015-12-04)
150 300 150 300 150 N —
04.06:05
04:06:09
14a H 280 i B, ! 280 10 b oiosinz
04:06:16
130 130 1 130 | 04-50.07
260 _ | 260 _ 04:50:11
120 g 120 € 120 | giepig
04:50:18
110 240 £ 110 E /208 g0
> = w 4 I &
100 220 B 100 o | 220 g. 100
5 5 \
80 h 20 g 90 | 1
200 200
BO II 80 Bo |
70 : _. 180 - 180 | A
. - .
80 — 160 80 . . 160 R P o v ——
100 110 120 130 140 150 160 170 180 190 100 110 120 130 140 150 160 170 180 190 100 110 120 130 140 150 160 170 180 190
X X X

©2017. Japan Geoscience Union. All Right Reserved. - PPS02-P21 -



