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Planetary Science / Ciencias planetarias

v Small bodies of the Solar System / Pequeños  cuerpos del Sistema Solar (5)

v Planets of the Solar System / Planetas del Sistema Solar (11)

v Exoplanets / Exoplanetas (7)

Moderadores:
• Ricardo Hueso
• Ignasi Ribas
• Paula Benavidez
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Small Bodies of the Solar System
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Possible reaction of Dimorphos to the DART (NASA) collision
Paula Benavidez1,2, Adriano Campo Bagatin1,2, Derek C. Richardson3, Antonio Santana-Ros1, Álvaro Álvarez-Candal2,4

1DFISTS (UA), 2IUFACyT (UA), 3Dept. of Astronomy (UMD), 4Obs. Nacional (Rio de Janeiro, BR)

Impact geometry

Y-offset impact dir.: ± 15º

Z-offset impact dir.: ± R/2

First results:
Spin period and axis orientation change depending on impact geometry and target structure: 
• Spin period: -39’ to +11’ change.
• Spin axis: up to 2.9 deg. change.
• Velocity component normal to Dimorrphos orbital plane: 0.23 mm/s.

AIDA (Asteroid Impact & Deflection Assessment) DART 
(Double Asteroid Redirection Test, NASA) 
Hera (ESA) missions.
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Satellite: JUICE
Copyright: Spacecraft: ESA/ATG medialab; Jupiter: NASA/ESA/J.  
Nichols (University of Leicester); Ganymede: NASA/JPL; Io: 
NASA/JPL/University of Arizona; Callisto and Europa: NASA/JPL/DLR 
Artist's impression of the JUICE mission exploring the Jupiter system
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Observed asteroids
o 11 Cybeles
o 3 Hildas

Results



XIV.0 Reunión Científica                                                                                                     13-15 julio 2020



XIV.0 Reunión Científica                                                                                                     13-15 julio 2020

PLANETS
And their geology, atmospheres and exploration
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Solar System planets
CP001 Andrés-Carcasona, M. et al. Comparison of different advection schemes for 3D atmospheric codes
CP002 Anguiano-Arteaga, A. et al. Variations in the spectral reflectivity of Jupiter’s Great Red Spot
CP004 Cardesín-Moinelo, A. et al. Venus atmospheric cloud opacity, particle size and top temperature 

mapped in the nightside with VIRTIS Venus Express

CP009 Chen-Chen, H. et al. Retrieval of Martian dust particle size, shape, and optical depth during 
the 2018/MY34 global dust storm with MSL rover Navigation Cameras

CP012 Hernández-Bernal, J. et al. Dynamics of the extremely elongated cloud on Mars Arsia Mons volcano
CP013 Hueso, R. et al. Monitoring Neptune’s atmosphere with a combination of small and large 

telescopes: The role of Spanish Telescopes in a global international 
campaign

CP015 Lopez-Valverde, M.A. et al. Observing the upper atmosphere of Mars with NOMAD/TGO
CP020 Sánchez-Bayton, M. et al. Morphological study of landforms on The Norther Polar Region of Mars
CP021 Sánchez-García, M.M. et al. Earth to Mars areostationary mission optimization analysis
CP022 Sanz Requena, J.F. et al. Hazes and clouds in Saturn's atmosphere from HST
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Trabajo numérico 
fundamental para el 
desarrollo de aplicaciones 
en el estudio de la 
convección atmosférica en 
múltiples planetas.

Importantes retos 
computacionales. Examen 
exhaustivo de esquemas 
numéricos y 
aproximaciones 
(Boussinesq, anelástica)
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Gradual dicrease in the brightness of 
the central core in red wavelengths

Recovery of dynamical properties of the
GRS after its interaction with several

vórtices. 

An astronomer fan of Mark Twain would say: 
“Rumours of the close dissaaperance of the

GRS have been greatly exagerated.”
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Integrated maps of Venus nightside atmosphere
from years of data acquired with the VIRTIS 
instrument on Venus Express (2006-2008)

1.74, 2.30, -Æ Lower clouds & Particle size

3.8, 5.0 µm Æ Upper clouds & Temperature

Global views and views of the South Polar region
and its warm vortex (with large particles)

A legacy set of results from VEX that opens 
questions worth of future research

How does it compare with Akatsuki? 2015-2020 
and GCMs?
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How does Sunlight diffuses in the Martian sky?
Well it depends on the atmospheric dust!
Observations of diffuse light characterize the dust

Time

D
us

to
pa

ci
ty

Characterization of the global 2018 Dust Storm

FUTURE: MARS2020 PERSEVERANCE rover
with specific instruments to characterize the dust
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Visual Monitoring Camera on Mars Express Very Rapid 
daily evolution

FUTURE:
Characterize

other cases of 
orographic

clouds
Orographic driven -seasonally dependent water cloud
above the Arsia Mons volcano at z of 45 km approx.
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Can we study Neptune’s
atmosphere with
telescopes in Spain?

Yes: PlanetCam@ Calar Alto 
& GTC (with HiperCam or
CanariCam)

Since 2015 we collaborate with
other teams with HST, Keck, 
Gemini and even amateurs

Q1

17.7 µm

Q4

20.4 µm

Q8

24.5 µm

Bonus: Uranus with CanariCam on GTC
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Many Scientific results:

Recent novel results discussed in the presentation:

• Retrievals of CO2 Density profiles
• Water escape linked to Great Dust Storms that heat

the atmosphere
• Discovery of the oxygen “Green” line (day airglow)

Great capacities of the instrument to study the elusive
atmospheric methane.Gerard et al. 

Nat.Astro. 2020
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This study focuses on the characteristics and origin of geologic features
close to the northern polar cap of Mars. They have an especial interest,
because they can cast light on the geological evolution of the area, the
existence of volcanism and the gypsum formation. The study is based in
images from Mars Express and Mars Reconnaissance Orbiter, and
topographic information from Mars Global Surveyor.

201 landforms that were classified into 6 groups: cratered cones CC, 
impact craters IC, ambiguous craters AC, simple and peaked domes SD, PD, 

and irregular structures SD. 
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Examples of methods used:

• Genetic algorithms to obtain the minimum
energy Earth-Mars trajectory.

• Additional examen of the manoeuvres
optimization at Mars arrival.

The results of the analysis lead to an optimal choice of departure and arrival dates that minimize the impulses for
an Earth to Mars. Once solved, the optimal hyperbolic arrival trajectory about Mars, optimal necessary maneuvers
in order to capture the orbiter and to and place it the areostationary orbit are analyzed.
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Radiative transfer analysis of HST to study the
cloud structures in:

� Polar Vortices developing a “planetary-scale” 
disturbance in 2015.

� Polar storms in 2018 also developing a 
planetary-scale disturbance.

� Saturn’s Hexagon and its multilayered hazes
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EXOPLANETS
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