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DESTINY+ mission
Demonstration and Experiment of Space Technology for INterplanetary voYage, 

Phaethon fLyby and dUSt science 

⚫ Acquisition of multiple flyby 

techniques in interplanetary space.

⚫ High-speed flyby of asteroids.

⚫ Dust science

https://destiny.isas.jaxa.jp

The mission's three main purposes.



Dust Analyzer

Analyze the dust's trajectory and composition

DESTINY+ mission



Apophis’s position on Aug 31, 2025

Earth

Apophis
Apophis

Earth

Near-Earth asteroid. Discovered in June 
2004. Orbits in an elliptical path from just 
outside Earth's orbit to near Venus's orbit, 
completing one revolution in 323 days.
Diameter is approximately 300 meters.
Rotation period is 30.4 hours.
Spectral type is Sq.

Apophis’s orbit

Apophis’s position during flyby 2029 Feb.

Apophis's orbit at closest approach



Other spacecraft will also explore Apophis



Let's support these missions through 
Apophis's occultation observations.

Date（UT） Star Observers Duration（sec）

1 2021.03.07 HIP 45887 D. Dunham/J. Dunham(2+, 3m), R. Nugent, N. 
Carlson(m), P. Ceravolo/D. Ceravolo(m), K. 
Getrost(m), B. Gowe(m), J. Moore(2m), M. 
Skrutskie(m), R. Venable(4m)

0.07

2 2021.03.22 Tycho2 0218-00224-1 R. Venable (1+, 4m), D. Dunham/J. 
Dunham(m), K. Getrost(m), A. Olsen(m), N. 
Smith/L. Dorsey(m)

0.09

3 2021.4月4日 Tycho2 0789-01041-1 N. Carlson, K. Getrost, R. Venable(1+, 3m) 0.13

4 2021年4月10日 UCAC4 528-046251 Hiroyuki Watanabe, Hideto Yamamura(m) 0.15

5 2021年4月11日 Tycho2 1376-00848-1 N. Carlson, K. Getrost, V. Sempronio 0.15

6 2021年5月6日 Tycho2 1929-01244-1 S. Aguirre, N. Carlson, T. George, V. Sempronio
(m)

0.16

7 2022年4月9日 Tycho2 5782-01139-1 R Venable 0.01

Previous Occultation Observations of Apophis

Occultations by Apophis have been observed several times in the past. In any cases, the duration time is 
around 0.1 seconds. 



2021.03.07 2021.03.22 2021.04.07



Members of IOTA/EA observed and successfully recorded this phenomenon.

2021.04.10



2021.04.11 2021.05.06 2022.04.09



Between 2027 and the end of January 2029 (before flyby), there are 62 observation opportunities.
Twenty of these (yellow) are likely to be observable within the IOTA/EA coverage area.

https://fumi-yoshida.wixsite.com/occultation-ws/apophis-occult-en

Future Observation Opportunities for 
Apophis Occultations

Although there are many observation opportunities, each one requires precise timing to detect a dimming of 
about 0.01 seconds. It’s very challenging.

Predictions are available from here.



Phaethon

Erath

Phaethon's orbit is inclined relative to the ecliptic plane.
Placing a spacecraft in such an orbit requires a lot of energy.

However, a small spacecraft cannot carry that much fuel.

•The DESTINY+ spacecraft will orbit near Earth, it waits for Phaethon to approach the ecliptic plane.
•It will fly by in November 2030. At this time, the relative velocity between the spacecraft and 
Phaethon will be approximately 36 km/s (about 100 times the speed of sound).

•The spacecraft will approach 500 km of Phaethon, capturing images as it pass by.

Strategy:

Phaethon

Phaethon’s orbit

Apophis’s position on Aug 31, 2025 Apophis’s position during flyby 2030 Nov.

Erath



MCAP
(Multiband CAmera for Phaethon)

The TCAP is designed with a rotating mirror 
section that captures Phaethon while the 
spacecraft is moving at high speeds.

DESTINY+ Probe-Mounted Cameras
TCAP 

(Telescopic CAmera for Phaethon)
High-resolution
Field of view: 0.81 degrees x 0.81 degrees
Pixel size: 7.0 μrad/pixel

Simultaneous imaging with four filters
 (425, 550, 700, 850 nm)
Field of view: 6.5 degrees x 6.5 degrees
Pixel size: 54 μrad/pixel

This camera does not have a rotation mechanism. 
Widening the field of view makes it easier to keep 
Phaethon within the frame.
Observe color variations on Phaethon's surface.



Flyby sequence
1. 7.5 hours before closest 

approach: Imaging 
begins with TCAP. 
Capture one image every 
10 minutes to observe 
Phaethon's brightness 
changes. 

2. 4 hours before: 
Phaethon's outline 
begins to appear.

3. 7.9 minutes: Capture 
images each time the 
angle between Phaethon 
and the probe changed 
by 1 degree.

4. 37 seconds before: 
Capture images every 
second.

5. 14.2 seconds before: Switch to MCAP camera. Imaging every second. 
6. At closest approach: TCAP captures high-resolution images of Phaethon (3.5m per pixel)
7. Until 8 seconds after closest approach: TCAP continues imaging Phaethon while turning back.



The details are still undecided, but if the spacecraft is functioning 
properly and has enough fuel after the Phaethon flyby, then it is planned 
to fly by other asteroids one after the other.

2002 SY50, 2024 YR4 ….

After Phaethon Flyby

Apophis flyby Phaethon flyby

There's still plenty of time until the launch and the Phaethon flyby. In the meantime, 
please continue to support the DESTINY+ mission.



©️JAXA

Thank you for your attention.


	Slide 1: DESTINY+ Mission – Apophis (99942) and Phaethon (3200) flyby – supporting with occultation observations 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

