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MarcoPolo-R - Mission design features

Baseline target binary asteroid 1996 FG3

» Distance to the Sun: cruise 0.52 - 1.6 AU ; asteroid 0.7 -
1.4 AU ; Distance to Earth: up to 2.4 AU

» Diameter 1.5-2.1 km, rotation period ~ 3.6 hours

Direct escape, 4 launch options in 2022-2024, 7-8
year mission, electric propulsion

Example
Platforms: e.g. Sol. Orb., Her./Pla., Proteus, etc.

Touch & Go sampling (few seconds)

S/C ORBIT @ 1 KM ALTITUDE (RED) AND SECONDARY ASTEROID

Rosetta based GNC + camera based nav 9 ORBIT (BLACK) AS SEEN FROM ASTEROID ORBIT POLE
- - \ 3 . :
fine velocity control at touchdown + increased E?
landing accuracy ~ 50 m landing ellipse g;}omw
Fully passive re-entry capsule g,
X-band fixed antenna 52

3h i
Total data volume sent to Earth before start of * Radial s () o
sampling operations ~ 120 GBit Example
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MarcoPolo-R, science operations

GUIDELINE ONLY !! Timeline will be refined based on the

actual payload selection

ID [TaskMame Distance Duration Start ‘ Finish 4 February D1 March o1 April b1 may b1 June D1 July b1 August
0202 [ 162 [ o3 [ 1em3 [ 302 [ 13m4 [ 2704 [ 1105 [ 2505 [ 0806 | 2200 [ ey [ 207 [ o3me | 1708

(Close approach trajectory 500-100 km Tdays Sun08/02/26 Sat14/02/26 E
Transition to FCP + binary |100-10 km 10 days  Sun 15/02/26 Tue 24/02/26
|system mapping
FCP=Far Global 10 km 10 days Wed 25/02/26  Fri 06/03/26
(Characterization +
instrument/GNC sensor
calibration
Transition to radio science | 10-5 km Tdays Sat07/03/26 Fri 13/03/26
Iphase
RSP=Radio science phase 5-3 km 20 days Sat 14/03/26 Thu 02/04/26
Transition to global 5 km 1day  Fri03/04/26 Fri03/04/26
characterization phase
(GCP=Global 5 km 35days  Sat 04/04/26  Fri 08/05/26
(Characterization Phase
|(09-21 orbit)
Selection of 3 most suitable 5 km Tdays Sat09/05/26 Fri 15/05/26
tsampling site candidates +
Transition to LOC
LCP = Local 250 m 15days Sat 16/05/26 Sat 30/05/26
(Characterization Phase (5
sites)
Selection of most suitable |5 km 7days Sun 310526 3Sat06/06/26
lsampling site + Transition to!
lsampling rehearsal
Sampling rehearsal 5 kmto 100 m 7days Sun07/06/26 Sat13/06/26
Transition to SAM 5 km Tdays Sun14/06/26 Sat20/06/26
SAM = Descent/sampling 5 kmto surface 21 days  Sun 21/06/26  Sat 11/07/26!
phase (3 x 1 week)
Transition to safe high 10 km Tdays Suni12/07/26 Sat18/07/26
altitude stable orbit or
formation fiying position
Post-sampling LCP 250 m 3days Sun19/07/26 Tue 21/07/26
Margin 18 days| Wed 22/07/26| Sat 08/08/26
Preparation for return cruise 7days Sun09/08/26 Sat15/08/26
Departure from asteroid 1day Sun16/08/26 Sun 16/08/26

LCP: 250 m
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