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1. Asteroid Torifune flyby results

* Hayabusa?2 successfully conducted a flyby survey of asteroid Torifune on 5 July
2026.

* The closest-approach distance will be determined later through the post-event
analysis.

* Scientific observations were conducted using the four onboard instruments
(ONC-T, TIR, NIRS3, and LIDAR). Data acquisition was successful with all
instruments.

* At present, only part of the acquired data has been transmitted to the ground.

* As operations for the next objective (Earth swing-by in December 2027) will
commence immediately, the remaining data will be downloaded between
operational activities. All data is expected to be obtained by the end of this year.
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2. Spacecraft trajectory operations

* Closest approach time:2026/7/5, at 18:30 JST, with an error margin of = 1
second.
* Closest approach distance : To be determined through post-event analysis.

Reason: After the trajectory control manoeuvre conducted immediately before closest
approach, the spacecraft’s attitude did not remain stable and asteroid data could
not be acquired. As a result, the final navigation values were not calculated and
the closest approach could not be estimated in real time.

* Relative velocity: approx. 5.3km/s

 Organisations and groups involved in the navigation guidance (excluding JAXA)

» Ground: JPL, NEC, Fujitsu, Japan Spaceguard Association, National
Institute of Technology Matsue College

» Onboard:NEC
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3. Scientific observations

All four instruments (ONC-T. TIR, NIRS3. LIDAR) successfully acquired
observational data (times below are all in JST).

* ONC-T: Imaging conducted from 2026/6/20 until 1 second before flyby.
« TIR : Imaging conducted on 2026/7/5 from 18:29:50~18:29:59
(preliminary values)
* NIRS3 :Data acquired from 20 minutes to 5 minutes, and 4 seconds to
2 seconds before flyby.
» The near-infrared spectra data will be analysed by the NIRS3 team
in the future.
 LIDAR : Measurements taken 4 seconds and 3 seconds before flyby.
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3. Scientific observations

Highest resolution image from ONC-T

 Date/Time of capture:2026/7/5 at
18:29:59 JST.

" This image is the highest-resolution image
obtained. It was taken on 5 July 2026 at
18:28:59 JST, approximately 1 second
before the time of closest approach to
Torifune (planned value).

" The image was taken using the telescopic
ONC-T camera. Due to the speed of the
flyby and difference in distance to various
points on Torifune, a slight image blur is
visible on the asteroid near side.

(credit: JAXA, the University of Tokyo, Chiba Institute of Technology, Institute of Science Tokyo, AIST, Paris Observatory, IAC)
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3. Scientific observations

Gif animation of consecutive ONC-T images
taken during closest approach.

Date/Time of capture: 2026/7/5 at 9:29 UT

* This video is a compilation of a series of
observations make on 5 July immediately
before the time of closest approach to Torifune.

" The video was created by reducing the
resolution of the captured images.

(credit: JAXA, the University of Tokyo, Chiba Institute of Technology, Institute of Science Tokyo, AIST, Paris Observatory, IAC)
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3. Scientific observations
Images of Torifune captured with the Thermal InfraRed Imager (TIR)

" Date/Time of capture: 2026/7/5 at 09:29:58

UT (preliminary value)

" Thermography image of asteroid Torifune.

" Differences in colour correspond to
temperature variations (white indicates higher
temperatures, black lower temperatures).

- The distance to Torifune is approximately 10
km, with a resolution of about 10m per pixel.

- At this time, the heliocentric distance was
about 0.8 au (1 au: average distance between
the Sun and Earth, approx. 149.6 million km).

"The TIR allows observations in the infrared
even for areas not illuminated by light.

(credit: JAXA, Maebashi Institute of Technology, Chiba Institute of Technology,
The University of Aizu, Hokkaido University of Education, AIST )
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3. Scientific observations
Images of Torifune captured with the Thermal InfraRed Imager (TIR): movie

 Date/Time of capture:2026/7/5 at 9:29:50~
9:29:59 UT (preliminary values).

*This video is compiled from images taken
every 0.25 seconds, beginning approx. 10
seconds before the scheduled time of closest
approach.

* The horizontal lines visible in the last few
frames of the video are defective pixels caused
by degradation of the TIR instrument.

* The video shows the spacecraft gradually
approaching Torifune and passing by.

* The heliocentric distance at this time was 0.8
au.

(credit: JAXA, Maebashi Institute of Technology, Chiba Institute of Technology,
The University of Aizu, Hokkaido University of Education, AIST )
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3. Scientific observations

Measurements obtained from the laser altimeter (LIDAR)

Time from scheduled closed approach (seconds) - From four minutes before closest approach to Torifune, laser
7T e s 3 2 9 v 2 pulses were continuously emitted at a frequency of one per
second.
*Since Torifune enters the LIDAR field of view only for a brief
period immediately before closest approach, the ranging value
1 was 0 (blue circles) at all other times.
¢ * At 4s and 3s before closest approach, when Torifune was
predicted to pass through the LIDAR field of view, ranging
values of approximately 20km and 15km (red circles) were
2.0 ¢ Scheduled time of 1 obtained.
closest approach *Like in Yabusame mounted archery in which a target is pierced
while galloping at full speed, Hayabusa2 successfully
performed ranging by accurately directing the laser towards

Time (UTC) Torifune while approach at a high speed of approximately

(credit: JAXA, Hokkaido University, Oshima National College S5km/s
of Maritime Technology, Chiba Institute of Technology, NAOJ, )

Kyoto Sangyo University.)
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4. Demonstration of planetary defence technology

M Acquisition of technology to change an asteroid’s trajectory

* Develop technology to allow a spacecraft to pass extremely close to an asteroid with high precision
— allows an intentional collision of a spacecraft with a small celestial body.

* Develop technology for the technique to change an asteroid’s orbit via the impact of a spacecraft
(impact method).

B Demonstrating an example of a “fast reconnaissance concept”

 If a celestial body on a collision course with the Earth is discovered, it is essential to quickly learn
what type of object is approaching. One method being considered for this situation is to send a
spacecraft that is already travelling in the Solar System close to that object to investigate (a flyby
mission).
* The Torifune flyby will be a demonstration experiment for such a fast reconnaissance.
% Planetary defense is also drawing the attention of the United Nations, and activities will increase in preparation for the
close approach of asteroid Apophis to Earth in 2029. RAMSES, which will explore Apophis, is being advanced through

Japan-Europe cooperation, and the results of the Torifune flyby demonstrate that JAXA is in a position well suited to
promote RAMSES.
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5. Schedule for future operations

*7/9 ~ 10: Flyby results will be reported at the ACM (Asteroids, Comets,
Meteors Conference; Pozan, Poland, July 6- 10, 2026), the world’s
largest international conference currently being held on small bodies.

*7/9: Orbit control will be conducted using the RCS (chemical thrusters),
after which orbit control using the ion engine will begin.
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Hayabusa2 Extended Mission Overview

FEMEHRMRER

» After delivering the capsule containing samples from asteroid Ryugu to Earth on 6 December 2020, the mission
was extended and spacecraft operations continued.

* On 30 June 2022, the “Hayabusa2 Project” was dissolved, transitioning to the “Hayabusa2 Extended Mission
Team”.

* The nickname for the Hayabusa2 Extended Mission is “Hayabusa2 # (Hayabusa2 SHARP). “SHARP” is an
acronym for “Small Hazardous Asteroid Reconnaissance Probe”, with a focus on investigating small asteroids that
could potentially collide with Earth.

» Target celestial bodies: Asteroid (98943) Torifune and 1998 KY26.

slrene

(6.5 orbits¥) (1.5 orbits¥) (2.25 orbits®) f
On a new journey Tonfune flyby Earth swmgby Earth swnngby 1998 KY26 arrival
(2020/12/06) (2026/07) (2027/12) (2028/6) (2031/7)
% Orbits around the Sun (OJAXA)
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Science instruments

Abbreviation | Name Purpose Specification Exterior
ONC-T Optical Navigation Capturing astronomical * FoV 6.35°% 6.35°
Camera - Telescopic | photographs. * Pixel count 1024x1024
Acquiring navigation and
scientific data.
TIR Thermal InfraRed Measurement of the asteroid * FoV 16°x12°
Imager surface temperature, thermal * Observation wavelength 8~
inertia, surface roughness. 12um -
* Pixel count 328x248
NIRS3 Near-Infrared Investigation of composition, * FoV0.1°
Spectrometer presence of water or hydroxyl | - Observation wavelength 1.8
groups (-OH). ~3.2um
+ Wavelength resolution 20nm
LIDAR Light Detection and | Measurement of the distance * Pulse YAG laser, wavelength
Ranging to the asteroid. 1.064pm.
* Range 30m—~25km
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Images with the Optical Navigation Camera — Telescopic (ONC-T)

*Date & time: 2026/6/20~21JST

* Exposure time: 178 seconds

*Distance to Torifune: about 7 million km

* Apparent magnitude of Torifune: about 12.5
* Direction of Torifune: Constellation of Libra

Star

2026/6/21, ~19:00JST

2026/6/20, ~03:00 JST

© JAXA, Chiba Institute of Technology, Japan Spaceguard Association
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Hayabusa2 Extended Mission: Target Bodies for Exploration

FENEHRISERN

Asteroid Torifune flyby

9' % S >
o .

Asteroid 1998 KY?26 Rendezvous

(Artist impression GAkihiro lkeshita) (Artist impression © Akihiro lkeshita)

Asteroid Torifune _ 1998 KY26

Name (98943) Torifune D'emgnatlon 1998 KY26

Designation 2001 CC21 Discovery 1998/ 5 /28

Discovery 2001/2/3 Shape Spherical

Shape Elongated Size (~30m) — 1lm

Size Av. Diameter ~ 450m Rotation period (10.7 minutes) — 5 minutes

Rotation period 5.017 hours Spectral type E type

Spectral type (L type) — Sq type Semi-major axis 1.23 AU

Semi-major axis 1.03 AU Orbital period 1.37 years (500 days)

Orbital period 1.05 years (383 days) Orbital eccentricity 0.20

Orbital eccentricity 0.22 Orbital inclination 1.5 degrees

Orbital inclination 4.8 degrees Comment Indications that this may be a “dark comet” or
Phobos 1.
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Past achievements with flyby missions

Distance (km) Target Body Type Arrival Name Launch
425 152830 Dinkinesh (1999 Viflyby 2023-Nov-01 Lucy 2021-0ct-16
0770+ 0.120
(‘;rgg‘] ng%ﬁ“g' 4179 Toutatis (1989 AC) |fiyby 2012-Dec-13  |Chang'e 2 2010-Oct-01
(from CoM)

3500 486958 Arrokoth (2014 MUy 2019-Jan-01 New Horizons |2006-Jan-19
694 103P/Hartley 2 flyby 2010-Nov-04 EPOXI 2005-Jan-12
3,162 21 Lutetia flyby 2010-Jul-10 Rosetta 2004-Mar-02
800 2867 Steins (1969 VC) flyby 2008-Sep-05 Rosetta 2004-Mar-02

181 9P/Tempel 1 flyby 2011-Feb-15 Stardust-NExT |1999-Feb-06
3,079 5535 Annefrank (1942 EM|flyby 2002-Nov-02 Stardust 1999-Feb-06
2171 19P/Borrelly flyby 2001-Sep-22 Deep Space 1 |1998-Oct-24

26 9969 Braille (1992 KD) flyby 1999-Jul-29 Deep Space 1 |1998-Oct-24
1,200 253 Mathilde flyby 1997-Jun-27 NEAR 1996-Feb-17
2400 243 Ida flyby 1993-Aug-28 Galileo 1989-Oct-18
1,601 951 Gaspra (A916 OJ) flyby 1991-0ct-29 Galileo 1989-Oct-18
151,000 1P/Halley flyby 1986-Mar-08 Suisei 1985-Aug-18

200 26P/Grigg-Skjellerup flyby 1992-Jul-10 Giotto 1985-Jul-02

596 1P/Halley flyby 1986-Mar-14 Giotto 1985-Jul-02
7,000,000 1P/Halley flyby 1986-Mar-11 Sakigake 1985-Jan-07
10,000 1P/Halley flyby 1986-Mar-09 Vega 2 1984-Dec-21
3,000 1P/Halley flyby 1986-Mar-06 Vega 1 1984-Dec-15
7,800 21P/Giacobini-Zinner flyby 1985-Sep-11 ISEE 3/ICE 1978-Aug-12
12,000,000 1P/Halley flyby 1986-Mar-20 Pioneer 7 1966-Aug-17
40,000,000 1P/Halley flyby 1986-Feb-3 Pioneer 12 1978-May-20
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