
Exploration mission concepts based 
on miniaturized technologies, 

Perspectives drawn from the LCPM 13 conference.

Pierre Bousquet
H2061 – step 3 

session 4



Small probes to Deep Space ?

In 1959, 6.1 kg Pionner 4 studied 
the Lunar radiation environment.

In 1997, 11.5 kg Sojourner 
covered 100 m on Mars







Small Deep Space probes have materialized since LCPM12
Shielding Area

Longjiang-1/2 Lunar Satellites

Radio Astronomy in 1-30 MHz
Interferometry with two 47 kg satellites

Mingchuan- Harbin Institute of Technology



Small Deep Space probes have materialized since LCPM12

MarCO A & B

Sternberg - JPL



Small Deep Space probes have materialized since LCPM12

Hayabusa 2 - Mascot

Lorda – CNES, Jaumann - DLR  & Yano – JAXA



Agencies move to structure Deep Space Access opportunities

June 19th 2019

NASA has selected three finalists among a 
dozen concepts for future small satellites. 
The finalists include a 2022 robotic mission to 
study two asteroid systems, twin spacecraft 
to study the effects of energetic particles 
around Mars, and a lunar orbiter to study 
water on the Moon.

Mercer



F-class

ARIEL

ARIANE 62
Single launch in 

stack configuration

Agencies move to structure Deep Space Access opportunitiesBayon

Jones, UCL Mullard Space Science Laboratory - Comet Interceptor



Yano – JAXA



Launch providers optimize their low cost offer

Vega/Vega C
SSMS

Morisset

Li Yi-de



So, towards 2061 ?

Miniaturisation is available now. 
⇒Focus on autonomy and performances
⇒Revisit becomes affordable
⇒Approach of many small bodies becomes affordable

Small probes can take risks and can be be multiplied to increase
the chances of success.

Multi point and radioscience is greatly enhanced by small probes.



Muthulingam – JPL

NEAs reconnaissance:  Maximize the number of target destinations through 
multiple spacecraft launched together, each visiting many targets
Desire high target-to-spacecraft ratio. 250 kg - spacecraft uses electrical propulsion.

57 unique NEAs can be visited by 
launching 25 spacecraft on the 
same day.

Many of these options share 
similar launch C3, so there is the 
option of launching on the same 
launch vehicle.



Multi point mission to investigate Mars’ atmosphere and magnetosphere
Leblanc – LATMOS



Spacecraft to spacecraft Radio science 
Asmar – JPL

Multiple opportunities with network in orbit Short lifetime fly-by probes for 
key gravity field measurements



to Deep Space, 2020 – 2061 ?

2020 2061 


