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Mars Robotic Exploration Programme: European & International building
blocks

Marcello Coradini
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An ambitious programme of robotic exploration of Mars is a venture that can only
be achieved through international collaboration. This was stated by the European

Ministers at their last meeting. The main partners, for the time being, are, in order

of importance and keenness:

US-NASA
Europe-ESA
Russia-RSA

Further contribution on the medium long term can obviously come from other
major space fairing countries/organisations. No clear commitment for the time

being.






A successful ExoMars mission is the condition to implement a collaborative
programme with NASA and RSA.

Successful means passing the envelope milestone at the end of the calendar year
and passing PDR: in other words we need to consolidate a realistic budget
(higher than 850) and a sound technical implementation scenario which includes a
Meaningful but realistic scientific payload.

In order to achieve the above the following parameters have been used to drive the
ExoMars reformation:

-meeting a realistic budget by reducing technical complexity;

-decreasing the scientific ambition of the mission by sticking to the high priority
objectives;

-meeting the IPDR requirements, in particular the 20% system mass margin;

-achieving a robust schedule for a 2016 launch



The Building Blocks of the New Programme



Associated Technology Maturation Plan

CY2008 CY2009 CY2010 CY 2011 CY2012 CY2013 CY2014 CY 2015 CY 2016

Ld-12 Ld-11 Ld-10 Ld -9 Ld -7 Ld -6
Orbiter Orbiter PDR
Rend d Sample Capt Concept Selection Simulation Test and Validation
Earth Entry Vehicle Thermal Protection System Tests TRL6  Sub-assembly EDU Flight Test
Lander Lander PDR
Forward Planetary Protection R s TRL 4 TRL 6
A A

_— . Corer Technology TRL &  Rover Based Coring Demenstration
Sample Acquisition, Transfer, & Encapsulation 9y 09 '

- Algorithms Developed FPGA Implementati
Faster Mobility System . Seone implementation
Precision Landing Simﬁﬁon EDLisign
Hazard Avoidance Cﬁnceptielecnﬂn Prellrmrf Design Testsin F{eal-'l”xe Testbed Field Test
| . Technology at TRL 6 MAV Critical Design Review
Mars Ascent Vehicle ogy an
SRF SRF Construction Start

Double-walled Containment Robotics  Test/l ration
SAF Technology - e
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Strategy for the building of the programme

-Strong collaboration with NASA on ExoMars:
Atlas 5, science instruments, equipments

-Intense planning effort with NASA for 2018 & 2020 launch opportunities:
2018 NASA led but 300-400Kg available to ESA

2020 totally open, leadership depending on
funding and science priorities

-On going negotiations with Roscosmos:
ESA to support operations of Phobos-Grunt

RSA to provide Proton and RHU on non
commercial bases as a back up for EXM
possible baseline for 2018-2020
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Goal sof this workshop are:

-to review collaboration and reciprocal
responibilities on ExoMars

-to provide guidelines for the 2018-2020 launch
opportunities

-to provide guidelines on development of
supporting technologies



