[image: image2.jpg]y 4

HORIZON Planetary Exploration =06l
206l





Horizon 2061 final report
Chapter 5/Pillar 3: Key Technologies
Suggested template for each section addressing a technology item
Author(s), affiliation(s):
Section title (technology item):

1- Synthetic description of the technology item 
Give a synthetic description of the technology item which is the subject of this section, and of its generic domains of application and roles in a planetary mission.

2- Presentation of the different representative missions that will need this technology item to be flyable and of the level of performance required

Give a short overview of the main representative planetary missions that will need this technology to be flown, and of the specific technology challenge(s) posed for each of these representative missions.
This description will make reference to the figure “From representative missions to their enabling technologies” shown at the bottom of this template, which is one of the main outputs of the report on Pillar 2 “Missions”.
3- Enabling technologies: current status and future capacities needed
Develop the description of the technology area by indicating:

a) what enabling level has to be fulfilled by that technology to meet the requirements of the representative missions listed previously;
b) b) what capacity is currently available in this technology domain, and to which of the representative missions it can be applied;
c) what level of technology is expected to be ready to fly, say by 2040, on the basis of current R&D efforts and of transfer towards planetary exploration applications of technology developments going on for other applications;
d) what new avenues of technologies and new R&D efforts should be anticipated to fly the most ambitious of the representative missions for the 2040-2061time frame (as per the figure below). 
e) what kinds of "disruptive technologies" (when relevant) will be needed to meet the requirements of these most challenging missions.
4. Main conclusions and suggestions concerning future developments of this technology item
Notes:
- one may refer on each item to the current TRL levels, and consider as part of a final summary an illustration showing the different technologies presented on a TRL scale;

- the text should be interesting and easy to understand both for planetary scientists and for engineers/technology experts and illustrated by one or a few nice figures. 

- reference to the key publications, especially review papers, should be given. 
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Representative missions for 2041-2061
3¢ generation visible & IR observatories

Critical technologies

—) Extremely large aperture
telescope assembly and

operation is space
Optical IR interferometer
based on formation flying

Missions for implementation by 2040

- Global multi-messenger cartography of Moon surface, water

Miniaturization of instruments cycle, shallow interior combining surface stations and orbiters

and platforms N . Network of geophysical stations including seismometers

- Campaign of sample returns from a comprehensive set of
representative terrains

Space interferomelry atLF ¢ | | £ ragio-interferometer in orbit
radio frequencies

Critical technologies

EARTH - moon
SYSIEM

Representative missions for 2041-2061

- Geochemical study of subsurface with drilling

Deep drilling, ISRU <« -First demo of ISRU life support

- Astronomical / geosciences observatories network on the moon ?
(Components of International Lunar Village)

Critical technologies
> Ascent vehicle, ARV, PP class V.

> RTGs, autonomy, ascent vehicle,
harsh environment survival,
mobility, sample curation,
extreme temperature, atmosphere
sample collection @various layers

Missions for implementation by 2040

I[DD[SIDII‘\[ - Mars sample returns

- Next generation Venus atmosphere / surface / interior mappers
PLANETS

Representative missions for 2041-2061
- Venus sample returns
- Drilling > 1 km below Mars Surface, in situ analysis or SR ?

Vety deep driling, high power RTG, In situ bio diagnostic,
deployable heatshield, astronaut support ?

With first ISRU demo on Mars ?

Critical technologies Missions for implementation by 2040
Radiation environment survival, RTG <1~ Gas giants moons / orbiters / landers / subsurface explorers|

EDLS, superficial driling or penetrators v—r Flagship to Uranus or Neptune + atmospheric probe(s)

(IANT PLANETS
SYSTEMS

RTG, heatshield for very high speed entry’ - Representative missions for 2041-2061

- Gas giants Moons & rings surface explorers with mobility
- Multi - platform missions to giant planets systems

RTGs, miniaturiazed autonomous (e.g magnetospheres, Moons, rings)

- Europa or Enceladus Plume & subsurface sample return

Radiation environment survival, propuision, RTGs, in situ bio diagnostic,
PP class V, cryogenic sample transfer, gaz sub-sampling

instrument platforms, communications

Autonomous cubesats, muitipoints
measurements

Missions for implementation by 2040 Critical technologies
- Col)\el SR Long term reliability, cryogenic sample transfer,
- Trojan fly by, RV & SR ) autonomy, propulsion, thin film Solar Array

Representative missions for 2041-2061

STALL
BODIES

- First multiple asteroid explorer refueled Remote hardware printing, ISRU, autonomy,

and maintained by ISRU

Critical technologies

Long term reliability, communications,
data rate, autonomy, propulsion,
power, extreme thermal conditions,
compact instrumentation.

Multi generational vision

and mission management

miniaturized instruments, communications

Missions for implementation by 2040
- Heliosperic boundaries probe
- Interstellar probe

HELIOSPHERE
SOLAR SVSTEM

IS & beyond

Representative appealing missions for 2041-2061
- First “deep ISM” mission w. “ninth” planet and/or Oort
cloud object flyby on the way towards Proxima Centauri b
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Figure “From representative missions to their enabling technologies”, extracted from Pillar 2 report. 









