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Challenges of Hayabusa and Hayabusa2

Development of the technology for asteroid sample return

Jon engine
*Autonomous navigation

*Sample collection system
*Reentry capsule

Study of the origin and evolution of the solar system
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project
Started
in 1996

Idea for sample
return began in1985

History of Hayabusa and Hayabusa2

Serious troubles
in Hayabusa
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Launch: 2010 Launch: 2014
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Mission Scenario of Hayabusa

Observations, sampling

Earth Swingby
19 May 2004

Launch
9 May 2003

Asteroid Arrival
12 Sept. 2005
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Earth Return Serious
13 June 2010 troubles
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Flreball of the reentry capsule and sbacecraft of HAYABUSA 201 0/06/ 13/22:22 LST 1

Hayabusa Reentry Observatlon Team National Astronomlcal Observatory of Japan :

.”‘

Photo by Dr. Kouji Ohnishi, @ Coober Pedy, South Australia

Photo / Koji Ohnishi June 13, 2010




/2003.05.09

Engineering of Hayabus
2004.05.19

—2005.09.12

i,

'''''
ttttttttt

e N 4,000k
e e il L i | \
T . Y el ) - ]
. / I S
- ¥ SN
- { %
R

Terrain-based
Navigation and
_— | 20km .
3 —_ = - Guidance
= | T 10k
E = degs T amam e - & b
- Launch  Earth swingby Solar conjunction < p
\ o : . J.' Itokawa
\\ ’r.
tical nawgatlgg, Operation near o

= Itokawa

<

Capsule and reentry
sy 2010.06.13

j ‘ February 15, 2013

COPUOS 2013



Images of Itokawa

Eastern Side Release 051101-3 ISAS/JAXA

Release 051101-1 ISAS/JAXA

Release 051101-4 ISAS/JAXA
Release 051101-2 ISAS/JAXA




Scientific Results from Remote Sensing
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*Density
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Scientific Results from Sample Initial Analysis
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Science Publications
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Hayabusa2 Mission Outline

June 2018 : Arrival at 1999 JU3
Launch The spacecraft observes the asteroid,
2014 releases the small rovers and the lander, -
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and executes multiple samplings.  _ -~
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The spacecraft carries

Sample analysis

an impactor.

il

Earth Return

Dec. 2020

Dec. 2019 : Departure

e

Samples will be obtained from

the newly created crater.
f i February 15, 2013 COPUOS 2013

13




Hayabusa vs. Hayabusa2

Hayabusa Hayabusa2
Size : 1m X 1.6m X 1.1m Size : 1m X 1.6m X 1.25m (body)
(body) Mass: 600kg (Wet)
Mass: 510kg (Wet) ///" X-band High Gain Antenna
/ Solar Array Paddle
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(1) Communication : X-band + Ka-band
(2) Ion engine : modified
(3) Small lander : MASCOT(Mobile Asteroid Surface Scout) from DLR
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Target Asteroid : 1999 JU3
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Current estimate: Orblt
Rotation period: 7.625 % 0.003 h *! -/
Shape : almost spherical *!

Size : 0.87 &= 0.03 km *?
Albedo : 0.070 %= 0.006 *2

H=18.69 %= 0.07, G=-0.09 %= 0.03 *!
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International Cooperation on Hayabusa2

FHNZR AR
Japan Aerospace Exploration Agency

Australia

SLLASO/DIISR
DoD/AOSG
AQIS/AC
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Importance of Small Solar System Bodies

Science Spaceguared

To study the origin and
evolution of the solar
system and life

To protect the earth from
collisions of the small solar
system bodies

Resource Manned mission

To utilize the mineral,
metal and water, etc.

To be the target of manned
mission before manned
mission to Mars

Engineering

To move in the
interplanetary space
freely

éj February 15, 2013 COPUOS 2013 17



