
Tab. K.5: Risk assessment. The numbers in the Table refer
to the risks detailed in Sect. K.4.
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cerning the hardware, the focal plane array cost esti-
mate is about 21.5 Me (CNES), the metrology about
$12M (JPL) and the mirror and the tip-tilt piezo ac-
tuators about 10 Me with no identified partners yet
(Belgium might be interested). The total amounts to
43.5 Me (52.2 with contingencies).

The Swedish competences in Formation Flying is
recognized world-wide and delivery of a part of the FF
system may be possible. However, given the impor-
tance of FF in this mission on the overall system, it
would seem natural that this is done under ESA’s re-
sponsibility.

K.4 Preliminary risk analysis
Here are the list of risk that we have identified for NEAT
and the corresponding mitigations:

– A. Launch Vehicle Failure / LV selection
– B. Missed spacecraft rendez-vous at L2 /Propellant

margin
– C. Out of spec. Formation flying performance / FF

demonstration on PRISMA
– D. Too much light scatter from telescope S/C / Run

scatter analysis
– E. Focal plane calibration residual errors / Complete

metrology/focal plane demonstration
– F. Radiation effects on detectors / Include Charge

Transfer Inefficient in simulated data
– G. End of mission astrometric noise floor not met /

Build and run an astrometric model of NEAT
– H. Mission cost exceed cap / Optimize

cost/risk/performance during the Assessment Study
Phase

– I. Habitable Earth already detected before NEAT
launch / NEAT is still the only exhaustive mission for
nearby planetary systems

– J. Primary Mirror tilt stage destabilizes the tele-
scope S/C AOCS / Study payload/spacecraft control
interaction during the Assessment phase

We have assessed the risk of NEAT by estimating the
level of likelihood that the risk happens and the level of
consequences on the mission. The Risk Assessment
is detailed in Table K.5.

K.5 International partners
There is no international partners for NEAT mission
apart from a possible in-kind contribution of NASA
through the delivery of the JPL metrology system and

Fig. K.2: Flight system concept for the deployable tele-
scopic tube version

participation to the ground-based data processing (see
NASA notice of interest attached at the end of the pro-
posal). The US participants will play a significative role
in the mission data processing and the science team
as well. In case NASA decides not to join, the technol-
ogy exists in Europe and we also have competences in
the metrology domain.

K.6 Alternative concept implementation
JPL has been studying in parallel with the European
effort a smaller version of NEAT, with about half of
the sensitivity of NEAT as proposed to ESA. This ver-
sion uses a 60 cm telescope with 20 m focal length
and a deployable telescopic tube. The Flight Sys-
tem dry mass was estimated to 1,230 kg with contin-
gency and was packaged to fit in a Falcon 9 launch
vehicle. The mission under consideration would have
been conducted from a Geo-Synchronous Orbit. The
total mission cost with reserves was estimated by
Team X to $480M, excluding launch vehicle. The cost
was broken into $150M for the payload (with the tele-
scopic tube), $120M for the spacecraft bus, $45M for
the project/ground development/management, $95M
for the development reserve and $70M for 5 years of
operations. This study shows that a mission with half of
the NEAT sensitivity would not be more cost-effective,
while its scientific outcome would suffer considerably.
Moreover, in the near-term there are no opportunities
in the US for this category of mission, so with NEAT,
ESA would to keep its historical leadership in space-
astrometry.

L Communication and Outreach
Space science missions, and in particular astronom-
ical studies of the visible Universe, have an extraor-
dinary interest for the public at all levels. Exoplanet
science is nowadays with cosmology one of the major
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