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SMART=1/Mission (http://sci. esalnt/smart 1/)

« Small Mission for Advanced Research in Technology Ey?

— Spacecraft & payload technology demonstration
for future cornerstone missions

= 'Management: faster, smarter, better (& harder)
— Early opportunity.for seience & exploration

SMART-1 Solar Electric Propulsion to the:Moon
— Test for BepnColombo & future missions
~ Mission approved 99, built in 2.5 years
~19kg payload, 370 kg spacecraft;60 Ifuel
~— launched Ariane 5.0n'2/ Sept 03, Kourou
— 18 month cruise, 6+12 monthiin science orbit
- controlled grazing. Impact:3.sept:2006
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X-ray signatures of Chemical Elements

First ever remote sensing measurements of Ca at the Moon

Highlands vs Crisium Mare. variatiens Mg Al Si, not for Ca
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Titanium on the Mooen (DCIXS Farside / Nearside)
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Eo e Juless\Verne crater: Volcanism in
»South Pole-Aitken Basin



South Pole-Aitken Basin Geological mapping Borst, Foing et al 2012

& late heuvy Bhabha and Bose Region (Central SPA)

bombardment BN | -> support to farside
>\ sample return

» Crater wall;

» Dashed Areas;
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» Young simple craters

Geomorphological map overlain on Clementine (UV/VIS) real color image.
High resolution images of geomorphology from SMART-1, AMIE.



£1U° ¢

180° E

2Fhaitre

L
AR
210° E

180° F

ing et al

Fo




Coupling.impacts; tectonics & volcanism

- Humorum: Multiringed impact basin
- Procellarum: Irregular basin
- Tectonics of mascon loading
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SMART-1 Camera lunar coverage

O
7

44

i,

—
L

Lunar lattude
.

40

Fale

0«
[0

unar longitude

m Better than 250 m/pixel

m Better than 100 m/pixel

m Better than 50 m/pixel

=
7

®
2
Q

m Better than 35 m/pixel




Planetary Regolith/properties: (Muinonen et al 2011)

Multi-angular SMART-1 AMIE photometry
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Fig.7. The binned lunar mare volume-element phase function with the

Figure 7. The multiangular AMIE photometry of the mare regions depicted in Fig. 1 fitted
using the fBm-particulate-medium model with H = 0.4, ¢ = 0.06, and v = (.35 (upper
plate). After extracting the stochastic geometry from the photometry, we obtain the lunar mare
volume-element scattering phase function (lower plate). The resulting phase function shows
pronounced enhancement towards the backward scattering direction (opposition).

corresponding coherent-backscattering modeling including a variation
envelope. Double H-G single-scattering phase functions for the funda-
mental scatterers give rise to coherent-backscattering peaks capable of
matching the observations. For the largest phase angles, there is a devi-
ation between the model and the observations potentially due to simpli-
fied modeling.



Photometric anomalies of lunar surface with SMART-1 AMIE
Ratios of 1mages from different illumination phase angle
Kaydash'et al Icarus 202 (2009) 393
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MAPPING THE SPECTRAL PROPERTIES OF SELECTED
LUNAR REGIONS
Aristarchus Plateau and Northwest of Procellarum
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AMIE SMART-1 High Res Colour

Reiner'gamma
Maghnetic shield
(Cerronietial)
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: g rocky planets?




Ille near Apollo 15 landing site
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SMART-1
impact

\
\

“Lake of Excellence, here.
SMART-1 has landed. ”

SMART-1 flash and
debris cloud
(CFHT , C. Velllet)

< 40 km




Post-flash exposure: ~10s to 20s after impact

Impact plume

Crash site

SMART-1 orbit

Flash elongation direction




Grazing/Maonlets, & elongated craters:
Lab simulation & Modelling.of SMART-1 impact
(Burchell, Robin-Williams, Foing 2010 Icarus)
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Figure 3. Crater shape at shallow incidence in the laboratory. (a) 1° incidence (b) 1°
incidence (c) 1.2° incidence. Impacts are from the left and | ¢m scale bars are shown.

Multiple craters are seen along the flight direction. Shock waves in the sand targets are

just visible radiating transversely from the upstream edge of the craters (shown arrowed).



Lunar South Pole
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The Moon'for ‘Technolagy; Science and Exploration

TESTING NEW TECHNOLQOGIES AND NEW METHODS
PROPULSION, MINIATURISATION, ROBOTICSHINSTRUMENTS
HOW. DO EARTH-LIKE PLANETS WORK?
GEOPHYSICS: voleanism, tectonics, craters, erosion, Space weather , ices
HOW DO ROCKY PLANETS FORM AND EVOLVE?
GEOCHEMISTRY: chemical composition;Earth-Moon origin, Moon evolution,
accretion, collisions, giant bombardment
PREPARING FUTURE LUNAR/PLANETARY EXPLORATION
LUNAR RESQURCES SURVEY (minerals, volatiles; iliumination)
HIGH RESOLUTION-MARS: for future'kANDING SITES and OUTPOSTS
SUPPORT.TO FUTURE MISSIONS AND EXPLORATION
PUBLIC OUTREACH, INSPIRATION'AND EDUCATION
YOUNG LUNAR &GALILEAN EXPLORERS
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SMART-1

Foing, Martellato et al
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Kaguya impact and flash

Final telemetry of Kaguya/LALT
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MAPPING THE SPECTRAL PROPERTIES OF SELECTED
LUNAR REGIONS Reiner-Gamma Swirl (RGS)

SIR team

Reflectance,
relative units

1.2 1.4 1.6 1.8
Wavelength, um

Relative reflectance spectra for lunar sites:

~ small mare crater south from the RGS core

~ the diffuse swirl feature at the northern part of RGS
~ the Reiner-Gamma feature itself area 3



MAPPING THE SPECTRAL PROPERTIES OF SELECTED
LUNAR REGIONS
Aristarchus Plateau and Northwest of Procellarum
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Relative reflectance spectra for lunar sites: SIR team

~ small mare crater close to the Schroter Valley
~ the Aristarchus ejecta material
~and the site in the northern part of Plateau area 3




MAPPING THE SPECTRAL PROPERTIES OF SELECTED
LUNAR REGIONS (Reiner-Gamma Swirl (RGS))

Intensity @ 1.5 um, Relattve spectrum slope
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