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Introduction:  There is a large and dynamic plane-

tary sciences community in Europe, based at universi-

ties, research institutes and museums. The activities of 

the community include data gathering from instruments 

on orbiting, lander and roving spacecraft and ground-

and space-based telescopes. Data are modelled using 

theoretical simulations and analogue materials, and 

great emphasis is placed on making results and discov-

eries accessible to non-specialists through outreach and 

education programmes. Underpinning all these activi-

ties is a strong foundation of laboratory-based analysis. 

Samples from comets and asteroids, the Moon, Mars 

and Earth are analysed to provide information that can 

help to understand the origin and evolution of the Sun 

and Solar System, and the processes that led to the 

origin of life. 

Most of the samples that fuel the laboratory-based 

planetary science investigations are from meteorites. 

Almost all European countries have at least one inter-

nationally-acknowledged collection of meteorites main-

tained at a major museum or other academic centre. 

There are also at least two specialist collections of me-

teorites and one of micrometeorites returned from Ant-

arctica by Europe-led expeditions. Most importantly, 

there is also the collection of Luna samples returned 

from the Moon, and held by the Russian Academy of 

Sciences in Moscow. 

Role of the European Union (EU):  At the mo-

ment, there is no single European Sample Curation 

Facility (ESCF), and no call for one for the samples 

currently available within Europe. However, European 

scientists are very hopeful that within the next decade, 

they will need such a facility, to curate material recov-

ered by a new generation of sample return missions. 

Any such facility will certainly be an international initia-

tive, and require substantial investment – not just in 

financial terms, but in infrastructure and training. In its 

most recent strategic research programme, Horizon 

2020, the European Union (EU) recognized the im-

portance of facilitating the work of ESA by funding a 

programme of space-related activities. One of the activ-

ities is EURO-CARES (European Curation of Astro-

materials Returned from Exploration of Space; 

http://www.euro-cares.eu/). This is a three year, multi-

national project, in which a team of experts from aca-

demia and industry is developing a roadmap for a Eu-

ropean Sample Curation Facility (ESCF). A comple-

mentary activity is EuroPlanet (http://www.europlanet-

eu.org/) which coordinates inter-institutional access to 

laboratory instrumentation, as well as outreach and 

networking activities.  

Role of the European Space Agency (ESA):  

ESA’s long-term plan, Cosmic Vision 2015-2025 

(http://sci.esa.int/cosmic-vision/46510-cosmic-vision/) 

continues previous strategic planning activities, and 

provides the scientific background to the Large (L)-, 

Medium (M)- and Small (S)-class missions that make 

up the agency’s space operations programme. The des-

ignators L, M and S reflect the budget caps placed on 

the missions, and within each funding period (approxi-

mately 3 years), a mix of mission types are planned, 

developed, launched and operated. ESA does not pay 

for the cost of mission instrument development – that is 

down to individual national agencies, and neither does 

it pay for exploitation of data from the missions. Again, 

that is the responsibility of national space agencies. 

ESA has a rolling programme of calls for mission 

proposals, and although no sample return mission is 

currently selected, proposals for return of material from 

an asteroid, the Moon and Mars are either under con-

sideration, or are sketched into future international col-

laborative efforts. The success of the recent Rosetta 

mission to comet 67P/Churyumov-Gerasimenko has 

also re-ignited the desire amongst European scientists 

for a cometary nucleus sample return mission. 

In preparation for extraterrestrial sample return, 

ESA has recognized the requirement for a European 

sample curation facility, and has funded preparatory 

studies of its own, as well as taking part in international 

sample curation activities - e.g., iMARS [1]. The stud-

ies focus very closely on planetary protection issues, as 
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well as trying to forecast what state-of-the-art analyti-

cal instrumentation should be a part of the the SCF. 

This second area also leads to debate about where the 

preliminary examination of a sample for curation and 

characterization purposes ends, and where research on 

a sample starts – a debate that is not readily resolved. 

Given the way that ESA arranges its operations, it 

is not easy to see how a facility to curate extraterrestri-

al materials might fit into a specific programme. A Cu-

ration Facility is not a ‘mission’ in the way that Rosetta 

or the HST are missions, with infrastructure funded by 

ESA. Neither is it an instrument, in the way that a cam-

era or a mass spectrometer is an instrument, funded by 

national agencies. Any proposed sample return mission 

would very rapidly exceed the planning cap if the entire 

cost of a curation facility were to be included in the 

budget. One possibility, still to be fully explored, is that 

a Curation Facility might become an ESA Centre, like 

the ESOC, ESA’s Space Operations Centre in Darm-

stadt, Germany. 

The start of EURO-CARES in January 2015, is, we 

hope, the first phase of a long-term project. Our aim is 

a SCF that will act as a centre for the curation of sam-

ples returned from space missions; models for such a 

facility are NASA’s Johnson Space Center in Houston, 

USA and JAXA’s Curation Centre for Hayabusa Mate-

rials in Sagayama, Japan. 

The ESCF would not just be a place where samples 

were curated. It would also act as a centre for out-

reach, education and training. One possible model for 

this is a ‘Discovery Centre’, analogous to that which 

runs alongside the Astrophysics Department at the Uni-

versity of Manchester (http://www.jodrellbank.net/). 

Such a Centre would welcome visitors of all ages, es-

pecially groups of school students for directed learning 

activities and would hold open days and other events 

for the general public (e.g., the very successful Bluedot 

Festival held at Jodrell Bank in summer 2016; 

http://www.discoverthebluedot.com/). There shouls 

also be exhibitions within the Facility, with ‘hands-on’ 

activities. 

Part of the aim of EURO-CARES is to outline the 

instrumentation required within a Facility to effect pre-

liminary examination of returned materials for research. 

The presence of such equipment will allow staff to car-

ry out their own research on the material. Visiting re-

searchers would also be welcome, both to work with 

staff in selection of materials, or to undertake individual 

short-term research projects using the instrumentation. 

The Curation Facility would also become an interna-

tional training facility for students, giving them direct 

experience of working with planetary materials. 

The roadmap that the EURO-CARES team is 

tasked with producing for the EU should lead to more 

detailed follow-up activities in terms of building design, 

instrumentation selection, curation policies, etc. By 

starting design of an ESCF in advance of selection of a 

specific sample return mission, ESA will be able to train 

staff in the specialist sample handling techniques re-

quired for safe and confident curation of material. It 

will also be able to develop its documentation proce-

dures, cataloguing and storage policies, as well as poli-

cies for storage of returned samples. The first samples 

in an ESCF are likely to be planetary analogue materi-

als; specimens collected by future Europe-led meteorite 

collecting expeditions could also be curated there, in 

preparation for materials returned from space missions. 
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