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Highly porous nature of a primitive asteroid
revealed by thermal imaging

TIEHZEE (ISAS/JAXA) |EhH. Nature 2020
T. Okada et al. Nature 2020

Hayabusa2 TIR Team, Joint Science Team, & Projrct Team
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Extended Data Table 1
mEHZELDRESRD

(35

[Okada+, Nature 2020]

Site Polygon ID Longitude Latitude  Remarks
b 157464 27.8 °E 32.5°N Smooth region in northern mid latitude
C 152944 13.9°E 3.9°N  Smooth region in northern low latitude
d 147342 0.2°E 55°S Catafo Saxum (boulder, PM landmark)
- 147896 2.7 °E 18.3°S  Smooth region in southern mid latitude
f 194355 329.1°E 47.0°S  Smooth region in southern low latitude
g 183108 290.4 °E 68.8°S  Otohime Saxum (boulder)
PM: Prime meridian

2020/3/17( B A<BRS)

18



HAYABUSA?,

Extended Data Table 2 TIR & H Wg
AR TERT 520195108 F I £ TOHAIE

[Okada+, Nature 2020]

Date Solar SPE Lowest Maximum [Contents of TIR Observations
distance angle Altitude | Resolution

[au] [deg] [/ pixel]

1 |2018/06/06 0.964 16.7 2000 Point Light curve observations & search for moons
km source
2 |2018/06/18 0.971 17.7 200 km 180 m Light curve observations & search for moons
3 |2018/06/30 0.986 18.5 20 km 18 m Light curve observations & search for moons
// First set of HR global thermal images of an asteroid
4 12018/07/10 1.004 19.0 20km 18 m Global mapping for 1 rotation : Box-A
5 12018/07/20 1.027 19.2 6.5 km 6m Global mapping for 1 rotation : Box-C
6 |2018/08/01 1.056 19.0 Skm 45m Global mapping for 1 rotation : Mid-Altitude
7 |2018/08/06-07 1.073 18.7 <1km 0.9m HR images : Gravity Measurement
8 12018/08/25 1.327 17.5 22 km 20m Global mapping for 1 rotation : Box-B (South pole )
9 [2018/08/31 1.145 16.9 22 km 20m Global mapping for 1 rotation : Box-B (Dusk side )
10 (2018/09/20-21 1.209 14.4 50m 45cm  |Close-up images: MINERVA-II release
11 |2018/10/03-04 1.244 12.6 50m 45cm |[Close-upimages: MASCOT release
2~3 km 1.8m HR images : MASCOT hovering at 3 km

12 (2018/10/14-15 1.273 10.8 10m 0.9cm Close-up images: TD1-R1-A

SPE, Sun-Probe-Earth

HR, high-resolution

FEMZEH AR
1apan Aerospace Exploration Agency
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20151%/5?1 MBRR A > 754 IZNBRE T E September 21,
w 2015/12/3, 2015 2018/6/27 2018
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Nov 13, 2019 July 11, 2019 April 5,2019 1St Touchdown

February 22, 2019

Earth return
End of 2020

MINERVA-II-2 & TM
(image credit: illustrations including spacecraft by Akihiro Ikeshita, others by JAXA)
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[Hihara+ 2014]

— Light-weighted thermal infrared imager

- Total Mass

- Power Consumption

- Detector

- Observation wavelength
- Observed temperatures
- Relative accuracy(NETD) :
- Dimensions

- Field of View

- Spatial Resolution

- No. of Summation

: 3.28 kg

: <20W

: 2D uncooled bolometer
: 8-12 um

: =120 to +150 °C

< 0.3°C

: 328 X 248 (effective)

: 16.7°x12.6°

: 18 m (20-km alt./HP)

: 5 cm (50-m alt./Mid-Alt)
: 2AN (N=0,1,2,...,7)

FEMZEH AR
Iapan Aerospace Explration Agency

HAYABUSAZ2 TIR-S

Stepplng motor

[Fukuhara+ 2011 EPS], for Akatsuki Venus Orbiter

2020/3/17(8 A&EE)
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¢ TIRIZXEZRFEEI v 3 YOG, NKREREOD

MEIRREZ T

¢ TIR I/NERERMEEDAZELZRET S5, REZE
i, RIBRELREHIORENECT 7R RADHEE, KL
DIEFELIEE - RBLGEZEET S
BEAZELIZHAOTIECZILEOYME (BREH)
TRRXEWMERICH Y., SBICRABLER (BREMN)
T3NS, RERREDRZI’ENDERICH S,

> EVETE(TT)
- REMBFFECERRE, AR, NFY4M4 X9%h)
o EEM (TL ] m2 K1 s05):

I = \/KpCp

K: BRER
p: BE
c,: EELLE

[Okada+, 2014]
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