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DROID: The Mission to Apophis

DROID is an International Collaboration

CNES: CubeSats, Wide Angle Cameras, Inter-
Satellite Links

Rocket Lab: Mothership, Launch Vehicle

University of Grenoble, Luxembourg:
Monostatic/Bistatic Radar

JPL: Management, Narrow Angle Camera

Preliminary Schedule
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Apophis
Rendezvous
12/28

Launch
12/27-4/28

Phase E
~ 24 mon

Margin

>3 mon Optional Closest
2004 GU9 Approach
Flyby 4/13/29
5/28



FLARE Mission Overview
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FLARE (Flyby Asteroid REconnaissance)
Mission uses a unique opportunity to
establish the utility of flyby data by:

1. Characterizing the key physical properties
~ of Apophis that are important for planetary
defense, including shape and mass of the
asteroid, using two instruments: a Narrow
Angle Imager (FLI) and CubeSat Mass
‘experiment (FLAME)

2. 'Testing rapid response capabilities in a

compressed schedule.

3. | Validating measurements with higher
quality “truth data” from the OSIRIS -
APEX rendezvous mission

4. Establishing the surface conditions of
Apophis before its close approach
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Reconnaissance of Apophis (RA)
NASA/Goddard Space Flight Center (GSFC)

RA is Carefully Designed to Provide Significant Science On a Smallsat Budget

RA is a capable smallsat rendezvous mission able to detect any disturbances to Apophis during the 2029 Earth approach,

through both real-time observations and comparison of pre-/post-Earth close approach survey data. The shape models
will have a resolution of £30 cm, with resolution as fine as 5 cm in select areas. Proximity operations have been designed

based on OSIRIS-REx heritage, by personnel with OSIRIS-REXx flight operations experience.




Notional Schedule for RA

Earth Close
Approach
13 Apr 2029
PDR CDR
Phase A/ B Phase C/ D Launch Cruise Proximity
(1 year) (2 years) Season (17-20 months) Operations
9 months
Jan Jan Apr Apr Jul Mar
2024 2025 2026 2027 2027 2020
Note: notional schedule is an unapproved draft.

RA can follow Apophis through Earth close
approach while both maintaining passive
safety and remaining close enough to
collect real-time observations.




University of Colorado
@Boulder, . . . e %
Janus Apophis observations use the same design as the original Janus

Original Janus

Photometry observations
. Examples
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system dynamics

800 x 800 px __, i Thermal IR Observations through closest approach 350

<
{300 @
o |

=

©

o

£

kS
£4250 8
O

=

174+ a -
"h‘ e ' t
—_ ) ‘_‘ 3 8“%06’. 33“‘0 m
]
a v 4
176

Lightcurve of (35107) 1991 VH

Visible imaging will provide surface
morphology at a range of phase angles.
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Small Bodies Assessment Group (SBAG)
Specific Action Team - Apophis Report

Tabla 2.

Y pophis seience in 2029 enabled by ground -based and space-based optical facilities
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MOTE—MNASA IRTF - NASA Infrared Telescope Facility at Mauna Kea, Hawaii

ALMA - The Atacama Large Millimeter faubmillimeter Array in the Atacama desert, northern Chile

VLI - ES(¥a Very Large Telescops in Chile
LIDT - Lowel Discovay Teleacope, Arizong, LsA
Palmar 201 - The Hale telesoope at the Palomar Observatory, California, LS4

https://www.lpi.usra.edu/sbag/documents/Apophis SAT.pdf

SPHEREXx launches
in early 2025


https://www.lpi.usra.edu/sbag/documents/Apophis_SAT.pdf
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