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Lunes, 18 de julio de 2016  

9:00 -  9:40 Apertura y Bienvenida  
 

9:40  10:00 
Ciencias del Espacio, -
I+D+i  
 

10:00  10:20 -
de Ciencias del Espacio  
 

10:20  10:40 Jordi Torra, coordinador de la RIA  
 

10:40  11:00 
SEA 
 

11:00  11:30  
Patrocinado por:  
 

11:30  12: 00 Tim de Zeeuw, Ten years of Spain and ESO 
 

12:00  12: 20 The shortest period planets . Premio SEA a la mejor 
 

 
12:20  12:40 Ariadna Calcines, Design of an Integral Field Spectrograph for the 

European Solar Telescope. Premio SEA a la mejor tesis doctoral en 

 
 

12:40  13:00 Ignacio -Navarro , Galactic archeology: unearthing the early 
Universe through stellar populations analysis . Premio SEA ex aequo a la 

 
 

13:00  13:20 , Depicting massive stars physics with infrared 
interferometry. Premio ex aequo SEA a la mejor tesis doctoral en 

 
 

13:20  15:30 Pausa comida  

15:30  17:25  
15:30   Pierre Ferruit  
            The James Webb Space Telescope 

-  
            JWST- Surveys at high redshift  
16:20   Cristina Ramos Almeida   
            JWST- Internal structure in Galaxies  
16:40   Rosa Zapatero Osorio  
            JWST- Exoplanets and substellar objects  
17:00    
             
17:20   Luis Colina  
            JWST  Concluding remarks  

17:20  17:50  
Patrocinado por:  
 
 

17:50  19:45 Sesiones Paralelas  
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Martes, 19 de julio de 2016  
 
9:00  11:00 Sesiones Paralelas  

 

11:00  11:30  
Patrocinado por:  
 

 
11:30  13:30  

 
 

Circumstellar disks and planetary systems: the ESO view  
 
Carme Jordi  
The Gaia mission delivers its first data release 
 
Luisa Lara  
New Science from Rosetta  
  

13:30  15:30 Pausa comida  
 

 
15:30  17:20 

-
Montenegro)  
 
15:30     Philip John Diamond  
SKA, the Square Kilometer Array  
15:55     Lourdes Verdes Montenegro  
The Spanish participation in the Square Kilometre Array (SKA)  
16:20     Diego Herranz (IFCA) 
Cosmic Dawn, Reionization Epoch and Synergies with CMB radiation  
16:35      Ivan Agudo (IAA)  
An overview of AGN studies with SKA on the parsec scale  

-Torres (IAA)  
Core-collapse and Type Ia SNe, and Nearby Normal and Luminous 
Infrared Galaxies  
17:05     Guillem Anglada (IAA)  
Protoplanetary Disks, Jets, and the Birth of the Stars  
 

17:20  17:50  
Patrocinado por:   
 

 
17:50  19:45 Sesiones Paralelas  
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9:00  11:00 Sesiones Paralelas  

 

11:00  11:30  
Patrocinado por:   
 

11:30  13:30  
 

 
The evolution of the Oxygen abundance radial gradient and its relation 
with the star formation and the infall rate histories  
 
Thaisa Storchi Bergmann  
Feeding and feedback of Supermassive Black Holes in the present day 
Universe 
 
Javier Cenarro  
J-PAS and J-PLUS: large sky multi-filter surveys from th e Observatorio 

 
  

13:30  15:30 Pausa comida  
 

15:30  17:20  
 
Manuel Collados  

 
 

 
The Cherenkov Telescope Array (CTA): a unique opportunity for the 
Spanish Astrophysics community  
 

 
Astroparticles and Cosmology  
 
 

17:20  17:50  
Patrocinado por:   
 

17:50  19:45 Sesiones Paralelas  
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Jueves, 21 de julio de 2016  
 
9:00  11:00 Sesiones Paralelas  

 

11:00  11:30  
Patrocinado por:  
 

11:30  13:30  
 
Glenn Orton  
The Juno Mission  
 
Jens Chluba  
Science with CMB Spectral Distortions: a New Window to Early -Universe 
and Particle Physics 
 
Xavier Barcons  

-Ray observatory to study the Hot and Energetic 
Universe in the late 2020s 
 

13:30  15:30 Pausa comida  
 

15:30  17:20 Sesiones Paralelas  
 

17:20  17:50  
 
 

17:50  19:45 Asamblea SEA  
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Viernes, 22 de julio de 2016  
 
9:00  11:00 Sesiones Paralelas  

 

11:00  11:30  
 

11:30  13:30 Homenaje a Javier Gorosabel  
 
Ana Nicuesa  
GRBs afterglows 
 
Jens Hjorth  
The GRBs, a review  
 
La ciencia y la persona de Javier Gorosabel  
Antxon Alberdi, Miguel Mas Hesse, Alberto Castro -

Lavega  
 
Fin del acto a cargo de J. Gorgas (presidente SEA) y J. Vilchez (director 
IAA) 
  

13:30  15:30 Pausa comida  
 

15:30  17:20 Sesiones Paralelas  
 

17:30  
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Ten years of Spain and ESO -Spain  

Tim de Zeeuw (Director general de ESO)  

 
ESO is an international organisation for astronomy founded in 1962 by five countries. 
Spain joined in 2006 as the 12th Member State. ESO currently has 15 Mem ber States in 
Europe with Brazil poised to become the 16th. Together these countries represent 

observatories on La Silla and Paranal in Chile, partners in the sub -millimetre  radio 
observatories APEX and ALMA on Chajnantor and has started construction of the 
Extremely Large Telescope on Armazones. It may also operate the southern Cherenkov 
Telescope Array near Paranal. La Silla hosts robotic and national telescopes as well as the 
venerable 3.6m telescope, which is a premier facility for exoplanet research through radial 
velocity studies, and the NTT which is increasingly focused on transient follow -up. Paranal 

 Telescope, the 
Interferometer and the survey telescopes VISTA and VST constitute a unique integrated 
system which supports 16 powerful facility instruments, including adaptive -optics -
assisted imagers and integral -field spectrographs, with half a dozen mor e on the way 
including the GRAVITY experiment and the ESPRESSO spectrograph both of which can 
use all four 8.2m telescopes at the same time. The Adaptive Optics Facility with its four 
laser guide stars and deformable secondary mirror will enable diffractio n limited 
observations over most of the sky as of 2017. Paranal science highlights include the 
characterisation of the supermassive black hole in the Galactic Centre, the first image of 
an exoplanet, ultra -deep spectroscopy of the early Universe and milli -arcsecond imaging 
of evolved stars and active galactic nuclei. The construction of the E -ELT with its 39m 
primary mirror is on track for first light in 2024 as an integral part of the Paranal system 
with an initial complement of three powerful instruments and excellent adaptive optics 
capabilities. The single dish APEX antenna, equipped with spectrometers and wide -field 
cameras, contributes strongly to the study of high -redshift galaxies and of star - and 
planet - adio telescope, and is transforming 
our understanding of the cold Universe, through high -resolution, high -sensitivity 

with emphasis on recently added observing capabili ties, consider the excellent 
collaboration with Spain, and will also include a forward look.  
 

The Juno mission  

Glenn Orton (JPL, California Institute of Technology, USA, Juno Science team)  

 
Despite years of study, the structure and composition of Jupite
largely unknown, even though it contains key information on the formation and evolution 
of the solar system in general.   The Juno mission will address the poorly known properties 
of the interior.  This mission is the second in a se
that began with the New Horizons mission to Pluto and another Kuiper -belt object.  The 
Juno spin -stabilized and solar -powered spacecraft began its journey to Jupiter in August 
of 2011 and was inserted into orbit arou nd Jupiter in early July.  This Jupiter orbit insertion 
(JOI) maneuver placed the spacecraft into two 53 -day orbits, which will be followed by a 
maneuver that moves the spacecraft into a sequence of highly elliptical 14 -day orbits.  
After the first 14 -day -
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orientation is optimized for remote sensing in several of the first orbits and gravity sensing 
for a
map the magnetosphere over all longitudes using in -situ sampling of the magnetic field, 
electric field, plasma waves and particles in order to determine how the magne tic field is 
connected to the atmosphere  particularly to atmospheric auroras.  Another is to do 
high -

is to determine the 
abundance and map the distribution of gaseous ammonia and water in the deep 

beneath the synchrotron radiation that obscures this spectral region from Ea rth -based 

interested forms the experiment team: internet -enabled voting will determin e where the 

mission is operated by the Jet Propulsion Laboratory, California Institute of Technology, 
for the US National Aeronautics and Space Administration.  

The Europ ean Solar Telescope  

Manuel Collados (IAC)  

Con la primera luz prevista para 2026, el Telescopio Solar Europeo (EST) representa el 

considerablemente las capacidades observacionales actuales, gracias a sus cuatro metros 

ar, minimizando para ello dos 

tal para poder determinar 

-
 introducidas en el 

completado con un conjunto completo de instrumentos que 

del plasma solar en sus diferentes capas. Con este ambicioso esquema, EST pretende 
 capas profundas de la 

fulguraciones y eyecciones de masa. En esta charla, se presen

 

The Cosmic Microwa ve Background and future cosmology  

Jens Chluba (Kavli Institute for Cosmology Cambridge, UK)   

Since COBE/FIRAS we know that the CMB spectrum is extremely close to a perfect 
blackbody. There are, however, a number of processes in the early Universe that sh ould 
create spectral distortions at a level that is within reach of present day technology. I will 
give an overview of recent theoretical and experimental developments, explaining why 
future measurements of the CMB spectrum will open up an unexplored windo w to early -
universe and particle physics, with possible non -standard surprises but also several 
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guaranteed signals awaiting us. I will also highlight the complementarity of the distortion 
signals and the CMB anisotropies, illustrating how future distortion s measurements will 
shed new light on different inflation models.  

New Science from Rosetta  

Luisa M. Lara (IAA)  

Rosetta, the most ambitious space mission of the European Space Agency, arrived at 
comet 67P/Churyumov -Gerasimenko almost two years ago. During  this time, Rosetta 
spacecraft has been orbiting the comet and its robotic lander Philae successfully landed 
on the surface . The instruments on -board Rosetta are allowing us to observe the nature 
of a comet in an unprecedented way, providing us with a wea lth of information from this 
witness of the Solar System formation. It is now when we must begin to fit the pieces of 
what we are learning in this enormous puzzle that is the formation of our Solar System.  
 

The GRBs, a review  

Jens Hjorth  (Denmark) (TBC) 

 

Circumstellar disks and planetary systems: the ESO view  

(CAB, INTA-CSIC)  

Circumstellar disks are the cradle of planetary systems. They are very common around 
young stars and brown dwarfs, and their properties (e.g. dust and gas content, 
mor phology) differ depending on their evolutionary stage. Different observations have 
shown that disks dissipate after ~10 million years. Therefore, planetary systems should 
form in a short lapse of time, although the exact mechanism is still unknown. In this  talk I 
will show some of the most remarkable findings in the field of circumstellar disks, and 
discuss how ESO facilities have contributed to this knowledge.  
 

The Gaia mission status and first data release  

Carme Jordi (ICCUB-IEEC)  

Gaia astrometric satell ite is in its science operational phase since July 2014. At an average 
rate of about 50 million elementary observations per day, Gaia scans the full sky once 
every six months.  Gaia Data Release 1 (GDR1), expected by end of summer 2016, will 
contain astrom etric and photometric results for more than 1 billion stars brighter than 
magnitude 20 based on observations acquired during the first 14 months of its operational 
phase. For about two million of the brighter stars (down to magnitude ~11.5) positions, 
para llaxes, and proper motions have been obtained to Hipparcos -type precision through a 
combination with the earlier Hipparcos and Tycho -2 positions. For the remaining stars, 
positions at epoch J2015.0 have been obtained by essentially neglecting their proper 
motions and parallaxes. Positions and proper motions will be given in a reference frame 
aligned with the ICRF radio/VLBI frame at epoch J2015.0. We give an overview of the 
current status of the mission, the Data Processing and Analysis Consortium operation s, 
the on -going validation processes, the expected contents of GDR1, and the prospects for 
the future releases. We emphasize that although GDR1 data are based on very provisional 
and incomplete calibrations, the results represent a huge improvement in the available 
fundamental stellar data.  
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GRBs afterglows  

Ana Nicuesa (TLS Tautenburg)  

Desde su fortuito descubrimiento en 1967, los estallidos de rayos gamma o GRBs (del 
-

de 

etc. A 

-
  las ondas 

de radio. Los afterglows de los  GRBs son una de las pocas herramientas que tenemos para 

descubrimiento hasta la actualidad, destacando especialmente las aportaciones  de 
 

 

The Cherenkov Telescope Ar ray  

(IFAE)  

The Cherenkov Telescope Array (CTA) will be soon the most important observatory  
worldwide for Very High Energy (VHE) Gamma Ray Astronomy. With an improvement in 
sensitivity and energy coverage of one order of magnitude over the present  installations, 
much better energy and angular resolutions, full sky coverage and over thousand sources 
expected, CTA will open wide the highest energy window of the electromagnetic 
spectrum. That window will prove essential for the understanding o f the most energetic 
and extreme phenomena in the universe, and to discover unexpected sources and new 
phenomena. Furthermore, the northern site will be located at the Roque de los 
Muchachos Observatory (ORM), and that shall place the Spanish Astrophysics Community 
in a privileged position to propose observations, access the data and led its scientific 
exploitation. The status of the project, its plans, its scientific goals, the role of the Spanish 
VHE gamma ray community, and the opportunities that CTA wil l provide to all the Spanish 
Astrophysicists will be discussed.  
 

Astroparticle Physics and Cosmology  

(IFIC, Valencia & LSC, Canfranc)  

Astroparticle physics is a rapidly growing  field of research which includes over three 
thousand European researchers  working  on  scientific questions  entangled  between 
astrophysics, particle physics and cosmology  in over fifty laboratories. Some branches of 
astroparticle physics  have shown groundbreaking successes, others have greatly 
improved their  levels of sensitivity. In particular, I will discuss topics in neutrino and dark 
matter physics. The study of cosmic neutrinos has opened a new window by observing the 
interior of stars. It can also address  the fundamental consequences in the  role  of these 
particles  in cosmic evolution and  to sharpen our view of the sky at extreme energies to, 
among others, identify the origin of the most energetic  cosmic  rays. Dark matter, 
discovered  in a variety of observations, remains elusive to detection  in particle phy sics 
instruments and  to  production in the most energetic accelerators. More  sensitive 
experiments, but also new observations are needed to help  identify the nature of dark 
matter. I will argue on new observations in astronomy, astrophysics  and cosmology wh ich 
can play an  essential role in discovering  fundamental physics phenomena in nature.   
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Athena: the ESA observatory to study the Hot and Energetic Universe   

Xavier Barcons (IFCA) 

Athena (Advanced Telescope for High ENergy Astrophysics) is the X -ray observatory 
mission selected by ESA to address the Hot and Energetic Universe theme, due for launch 
in 2028. Athena will study the assembly of hot baryons into groups and clusters, their  
chemical evolution, measure their mechanical energy and characterise the ~40% of the 
Universe's baryons expected to reside in intergalactic filamentary structures. At the same 
time, it will study how accretion into supermassive black holes across cosmic t ime 
influences galaxies and clusters through feedback processes. Athena will also have a fast 
target of opportunity capability, enabling studies and usage of GRBs and other transient 
sources.  All classes of astrophysical objects, where high -energy phenomen a take place, 
can be studied with Athena. The Athena mission concept is that of a single large -aperture 
grazing -incidence X -ray telescope, utilizing a novel technology (Si pore optics) developed 
in Europe, with 12m focal length and 5 arcsec HEW angular res olution. The focal plane 
contains two instruments. One is the Wide Field Imager (WFI) providing sensitive wide -
field of view imaging and low resolution spectroscopy, as well as bright source observation 
capability. The other one is the X -ray Integral Field  Unit (X -IFU) delivering spatially 
resolved high -resolution X -ray spectroscopy over a limited field of view. Synergies with 
other facilities (ALMA, E -ELT, SKA etc) are being identified and developed. Spain has an 
important role in Athena, with a significan t contribution to the X -IFU instrument, 
including the dewar for the detector cooling system, the algorithms for the on -board pulse 
detection software, and a leading scientific contribution. Spain also leads the Athena 
Community Office, set up to help optim izing the participation of the more than 800 
scientists which are helping to shape up the mission through its working groups.   
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The James Webb Space Telescope  

Pierre Ferruit (ESA JWST Project Scientist) 

The James Webb Space  Telescope (JWST), scheduled for launch in October 2018, will be 
one of the great observatories of the next decade. JWST and its suite of 4 instruments will 
provide imaging, spectroscopic and coronagraphic capabilities over the 0.6 to 28.5 micron 
wavelengt h range and will offer an unprecedented combination of sensitivity and spatial 
resolution to study targets ranging from our Solar System to the most distant galaxies. In 
this presentation, I will first give an overview of the capabilities of the mission an d present 
its latest status. I will then give details on the scientific timeline and the organization of the 
first observation cycles that should of interest for future observers.  
 

JWST- Exoplanets and substellar objects  

Rosa M. Zapatero-Osorio (CAB, CSIC-INTA)  

JWST- Internal structure in Galaxies  

Cristina Ramos Almeida (IAC)  

As a pathway for understanding the role of JWST in the study of the internal structures of 
nearby galaxies, I will summarize relevant results obtained using infrared data from spac e- 
and ground -based telescopes. The Spitzer Space Telescope and the Herschel Space 
Observatory have been fundamental for investigating star formation and nuclear activity 
in galaxies thanks to their unprecendented sensitivities. On the other hand, ground -based 
infrared facilities such as SINFONI, and the MIDI interferometer on the 8m VLT and 
CanariCam on the 10 m Gran Telescopio CANARIAS allowed us to reach the pc -scale 
resolution necessary to resolve the innermost region of nearby galaxies and study the 
im pact of internal processes on large -scale galaxy properties. In the JWST era, the 
improvement in both sensitivity and spatial resolution will represent a major step forward 
in our understanding of galaxy interiors.  
 

JWST- Surveys at high redshift  

(UCM)  

I will present the capabilities of JWST in the context of the study of galaxy evolution based 
on photometric and spectroscopic surveys in the optical and, especially, in the near - and 
mid -infrared. In particular, I will discuss how JWST can help us to understand the very first 
phases in the formation of galaxies.  

JWST  
para el JWST?  

(Florida Space Institute)   

ra que su 
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anterior en tierra o en el espacio (p. ej. Spitzer Space Telescope).  

obse
equipado con capacidad de seguimiento de objetos con movimiento propio, para 

Todo esto hac e que las expectativas, por parte de la comunidad planetaria, respecto a 
investigaciones basadas en observaciones de objetos de nuestro sistema solar sean muy 

curos (p. ej. algunos objetos transneptunianos y asteroides primitivos). En esta 

parte de las condiciones especiales de los peculiares objetos en nuestro sistema solar.  

telescopio, y las herramientas ya disponibles para prepararse a tal fin. El principal objetivo 
 a 
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RE SKA 

SKA, the Square Kilometer Array  

Philip John Diamond (Director of the SKA project)   

The Square Kilometre Array will, when complete, be the largest scientific facility on Earth. 
It is a radio telescope, designed to tackle some of the most dramatic sc ientific questions of 
our time. It will explore fundamental physics through exploring the nature of gravity and 
gravitational waves; it will provide an enormously powerful probe of magnetism across 
the Universe; it will provide movies of the early evolutio n of the Universe and help us to 
understand the nature of Dark Energy and Dark Matter. It will also enable us to explore the 
origins of life through observations of bio -molecules, opening up the field of astrobiology.  
I will describe the principal scienti fic goals of the SKA and the facility that is being 
designed to address those goals. I will describe the current status of the project and the 
schedule for construction and scientific observations.  
 

The Spanish participation in the Square Kilometre Array ( SKA)  

Lourdes Verdes Montenegro (IAA-CSIC)  

In the previous talk the Square Kilometre Array (SKA) project will be presented by its 
Director General (DG), Phil Diamond. The aim of this presentation is to complement the 
SKA international view with a revision of the Spanish participation in SKA project , 
explaining as well the current status of its participation and opportunities of involvement. 
Spain is actively participating in the SKA detailed design phase, both at a scientific and 
technological level. The potential of SKA for fundamental breakthrough s in Astrophysics, 
Physics, and Astrobiology has made that the Spanish SKA White Book has been published, 
with more than 125 authors who have summarized in 29 chapters the interest of the 
Spanish scientific community, and participation in 7 SKA Science Wor king Groups. At the 
same time, among the 100 companies and research institutions across 20 countries that 
are contributing to SKA design, 11 Spanish research centres and 11 companies participate 
in several work packages (Dishes, Signal & Data Transport, Ce ntral Signal Processor, 
Science Data Processor, Telescope Manager, and Infrastructure). This Spanish 

been officially acknowledged by the SKA Board. Since October 2013 a representative of 
the Spanish government has been regularly invited to participate in the SKA Board 
meetings. Furthermore, at the beginning of 2014, the Board of the Spanish Astronomy 
Infrastructures Network endorsed the recommendation issued by the Radio Astronomy 
Infrastructures working group on the interest of the scientific community and industry 
that Spain explores the possibility to join the SKA project as Full Member before the 
construction phase starts. The interest of the Spanish com munity and indu stry was 
restated during the SKA Spanish day held in October 2014 and a new SKA Spanish Industry 
Day was organized in CDTI last February. Last December a letter from Secretary of State 
was sent to SKA DG to establish a dialog between Spain and SKA aiming a t exploring 
scenarios for Spain to join SKA.  
 

Cosmic Dawn, Reionization Epoch and Synergies with CMB radiation  

Diego Herranz (IFCA) 

In this talk we will review the theoretical and observational prospectives of Cosmology 
and Large Scale Structure studies w ith the upcoming centimetre and meter wave radio 
astronomy experiments, as reflected in the recently released 'Spanish Square Kilometre 
Array White Book', with a focus of the Cosmic Dawn and the Age of Reionization. 
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Centimeter and meter wave radio astronom y will undoubtedly be one of the most 
powerful tools for Cosmology during the first half of the XXIst century. Many of the 
fundamental questions of modern Cosmology, such as the nature of the dark energy and 
dark matter that dominate the dynamics of the Un iverse, and their role during the dark 
ages and the Cosmic Dawn of the Universe, will be answered by the SKA and/or similar 
experiments, in combination with other cosmological probes such as the Cosmic 
Microwave Background. The Spanish astronomical communi ty has a strong interest in 
actively participating in these developments, and we have both the expertise and the 
critical mass that are necessary to play a relevant role in the scientific exploitation of SKA, 
if Spain gains participation as a full member i n the project.  

Active Galactic Nuclei at Radio Wavelengths  

Ivan Agudo (IAA)  

Active galactic nuclei (AGN) are the most  powerful long -lived sources of radiation known 
so far. They can  outshine their own host galaxies and produce, from their central super -
ma ssive black holes, pairs of powerful relativistic jets radiating huge amounts of radiation 
all the way across the electromagnetic spectrum. Some of the main questions related to 
the mechanisms involved on the nature of AGN are related to their parse or  sub-parsec 
scales, where relativistic jets are formed, collimated and accelerated with the help of the 
accretion disk and wound magnetic fields in the surroundings of the super -massive black 
holes. Despite decades of study, the  exact role of the magnetic fiel d and its structure, the 
composition and dynamics of the ejected jets, the feedback effect of the jets on the gas 
and dust that surrounds the central engine, and their relation to nearby star formation are 
not well understood yet.  The SKA, with its unprece dented sensitivity and polarization 
capabilities, will allow for an unprecedented step forward in the field. In this talk, I will give 
an overview about the possible impact of such new SKA observations.  

Supernovae  and Nearby Normal and Luminous Infrared Ga laxies  

-Torres (IAA) 

The Square Kilometre Array (SKA) will routinely provide microJy sensitivity and sub -
arcsecond angular resolutions at radio wavelengths. Planned SKA surveys will image vast 
numbers of nearby galaxies, which are expecte d to provide a cornerstone in our 
understanding of star -formation and accretion activity in the local Universe. Here, we 
present  some of the key continuum and molecular line studies of local galaxies, as well as 
studies of core -collapse and thermonuclear runaway supernovae,  where the SKA will 
have a significant scientific impact and where the Spanish astrophysical community is 
particularly active.  

Protoplanetary Disks, Jets, and the Birth of the Stars  

Guillem Anglada (IAA) 

Young stars are surrounded by rotating disks of gas and dust. These disks play an essential 
role in regulating the mass accretion onto the star and are the precursors of exoplanetary 
systems. Accretion disks also play an important role in driving the bipolar collimated 
ejections (jets)  that remove the excess of angular momentum and allow the star to reach 
its final mass. Jets are partially ionized and their continuum free -free emission at 
centimeter wavelengths is a powerful tool to study at small scale (10 -100 au) the region 
where they  originate. Observations of the dust thermal emission at centimeter 
wavelengths are also well suited to study the distribution of dust grains that have evolved 
up to centimeter sizes and trace the signatures of planet formation in protoplanetary 
disks. I will present some recent results from VLA and ALMA observations of disks and jets 
in young stellar objects, and I will discuss future prospects with the SKA in this field.  
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Galactic Chemical Evolution  

(CIEMAT, Spain)  

We will analy ze the evolution of oxygen abundance  radial gradient resulting from our 
chemical evolution models calculated with different prescription for the star formation 
rate (SFR) and for the infall rate forming the disks in order to analyze the relation with both 
quantities and with their ratio SFR/infall. We will also compare with  cosmological 
simulations and with the existing data, mainly with the planetary nebulae abundances 

 
 

AGN a nd Luminous Infrared Galaxies  

Thaisa Storchi Bergmann (UFRGS, Brasil)  

fed at the nuclei of galaxies, and of the M -
dispersion of galaxy bulges, we have concluded that SMBH form early in the Universe (z>8) 
in the nuclei of galaxies and co -evolve with them via feeding and feedback processes of 
the SMBH. Although this evolution was stronger in the past, it is in the present day 
Univ erse that we can resolve the mechanisms of the feeding and feedback of SMBHs that 
occur in the inner kiloparsec. Our goal is to map and quantify these mechanisms to 
constrain the co -evolution of SMBHs and their host galaxies using mostly Integral Field 
Spectrographs to resolve the inner kiloparsec of nearby active galaxies in order to: (1) map 
and quantify gas inflows (feeding); (2) map the circumnuclear stellar population and its 
kinematics (to look for signatures of bulge growth); (3) map and quantify gas  outflows in 
order to constrain the feedback processes. In this talk, I will discuss results of our recent 
work on these three topics and the implications for the evolution of galaxies.  

J-PAS and J-PLUS: large sky multi -filter surveys from the Observatorio  
 

Javier Cenarro (CEFCA, Spain)  

will be mostly devoted to conduct two large sky multi -filter surveys making use of two 
telescopes of large  field of view, JST/T250 and JAST/T80, and their respective panoramic 
instrumentation, JPCam and T80Cam. These surveys,  managed and developed within a 
long -term Spanish -Brazilian collaboration of astronomers who cover most fields in 
Astronomy and Cosmology , are the Javalambre Physics of the Accelerating Universe 
Astrophysical Survey (J -PAS; http://www.j -pas.org ) and the Javalambre Photometric Local 
Universe Survey (J-PLUS; http:// www.j -plus.es). J-PAS will observe 8500 sq.deg  of the sky 
visible from Javalambre with a set of 54 narrow -band contiguous optical filters plus 5 
broader ones, performing in the end as a low resolution integral field unit for the Northern 

http://www.j-pas.org/
http://www.j-plus.es/
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hemisphere. It wil l provide unprecedented spectral energy distributions for  every pixel of 
the sky, and ultimately for  more than 200 million galaxies and stars. In advance, J -PLUS has 
started to observe the same sky area of J -PAS with 12 narrow, intermediate and broad -
band filters aimed to provide the photometric calibration of J -PAS, and unprecedented 
multicolor data for many fields of the Astrophysics. Both J -PAS and J-PLUS will 
provide  powerful 3D views of the Universe that will  be made publicly available to the 
community  as legacy projects. In addition, a replica of the JAST/T80 telescope and 
T80Cam have been installed at the CTIO in Chile to conduct similar surveys from the 
Southern hemisphere with an identical filter set. In this talk I will present the origin, 
motivati on, characteristics and main scientific goals of the  J-PAS and J-PLUS projects as 
well as the Spanish -Brazilian collaboration making them happen.  
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Exoplanet atmospheres  

(Conferencia Invitada)  

 

In only two decades since the first identification of a planet outside the Solar System, 
exoplanet science has established itself as a mature field of astrophysics. As the survey of 
the sky in the search of as -of -yet undiscov ered planets goes on, the field is steadily 
expanding its focus from detection only to detection and characterization. Indeed, 
exoplanet atmospheres have become highly -prized targets of observations. The 
information to be grasped from the atmospheres provi des valuable insight into the 
formation and evolution of the planets and, in turn, into how unique our Solar System is. 
Ultimately, a dedicated search for life in these distant worlds will have to deal with the 
information encoded in their atmospheres. In recent years there has been rapid progress 
on both the theoretical and observational fronts in the investigation of exoplanet 
atmospheres. Theorists are predicting the prevailing conditions (temperature, chemical 
composition, cloud occurrence, ene rgy  envelopes, and are 
building the frameworks with which to approach the interpretation of observables. In 
parallel, observers have consolidated the remote sensing techniques that drove the field 
during the early years (e.g. trans mission spectroscopy), and are now venturing into 
techniques that hold great promise for the future (e.g. direct imaging, phase curves). With 
a number of space missions soon to fly and ground -based telescopes/instruments to be 
commissioned, all of them con ceived during the exoplanet era, the field is set to 
experience unprecedented progress. In this talk, I will summarize our current 
understanding of exoplanet atmospheres, identify some of its deficiencies, and discuss 
what we can expect from the data to ar rive.  
 

The Oldest Planets  

Eva Villaver 

Close-in planets are in jeopardy, as their host stars evolve off the main sequence (MS) to 
the subgiant and giant phases. In this talk, I will summarize the influences of the stellar 
mass, mass-loss prescription, plan et mass, stellar rotation, irradiation, tides, and 
eccentricity on the orbital evolution of planets as their parent stars evolve to become 
giants. I will compare the expectations derived from the theoretical work with the 
detections of the TAPAS project: a n intense monitoring of planetary candidates that are 
identified within the PennState -Torun planet search. The TAPAS project carried out with 
HARPS-N has yielded record breaker planetary systems (i.e. the most massive and oldest 
star found to be hosting a close-in giant planet) that can set constraints to theoretical 
models on poorly known parameters such as general migration mechanisms,energy 
deposition models in hot Jupiters and tidal forces.  
 

C/O vs. Mg/Si ratios in solar type stars: the HARPS sample  

Luc  

The determination of the chemical composition of extrasolar planets has been the subject 
of numerous studies in the last years. While the composition of the atmosphere of planets 
can be observed through, e.g., the absorption of the star li ght, the composition of the 
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solids remains difficult to estimate. As both planetesimals and planets are formed in the 
same environment, their composition is expected to be the same as their host star. 
Elemental ratios are important as they govern the distr ibution and formation of chemical 
species in the protoplanetary disc: the C/O ratio controlls the amount of carbides and 
silicates that can be formed while Mg/Si gives information about the silicate mineralogy. 
Silicates are an important ingredient in the formation of rocky planets, as they are the 
most abundant component of the mantle and crust of these planets. We present a 
uniform study of C/O and Mg/Si element abundance ratios for 140 stars with detected 
planets and 558 stars without detected planets ob tained using high resolution spectra 
from the HARPS sample. We will discuss the implications of these ratios on the nature of 
planets that could have been formed in those planetary systems.  
 

Modeling the photosphere of active stars for exoplanet search  

Albert Rosich Salgado 

Stellar activity patterns are responsible for jitter effects observed at different timescales 
and amplitudes in the measurements obtained from photometric and radial velocity time 
series observations. These effects are usually considered  just noise, and the lack of a 
characterization and correction strategy represents one of the main limitations to detect 
the signals of small exoplanets. However, this activity patterns have structure, and are not 
purely random noise associated to active r
modeled and studied those effects in exoplanet searches. Accurate simulations of the 
stellar photosphere based on the most recent available models for main sequence stars 
can provide synthetic photometric and spectr oscopic time series data. These may help to 
investigate the relation between activity jitter and stellar parameters when considering 
different active region patterns. Moreover, jitters can be analyzed at different wavelength 
scales (defined by the passband s of given instruments or space missions) in order to 
design strategies to remove or minimize them. In this work we present the StarSim -2 tool, 
which is based on a model for a spotted rotating photosphere built from the integration of 
the spectral contribu tion of a fine grid of surface elements, including all significant effects 
affecting the flux intensities and the wavelength of spectral features produced by active 
regions and transiting planets. In addition, simultaneous fits of photometry and activity 
indicators have been performed using StarSim -2, providing an approach to infer the radial 
velocity signal from high precision photometry and the indices derived from cross -
correlation function (CCF), which are not affected by the presence of a planetary sys tem 
around the star.  
 

Li -rich giants with substellar companions, a hint of planet engulfment?  

Elisa Delgado Mena 

Li abundances are expected to be totally depleted in red giants due to the dilution 
experienced during the first dredge -up. However, several Li -rich giant stars have been 
observed in the field and in clusters and their origin is still not clear. Recently, we have 
found 3 red giants showing a clear enhanced Li in 3 open clusters included in a planet 
search program. Interestingly, the only two stars with a detected substellar companion in 
our sample are Li -rich giants. One of the planet hosts, NGC2423No3, mig ht lie close to the 
luminosity bump on the HR diagram, a phase where Li production by the Cameron -Fowler 
process is supported by extra -mixing to bring fresh Li up to the surface. On the other hand, 
NGC4349No127 is a more massive and more evolved giant that  seems to be in the He -
burning phase or approaching the AGB. We evaluate the orbital evolution of hypothetical 
planets in these systems and discuss the possibility that the Li enhancement is triggered 
by the engulfment of a planet, considering that close -in planets hardly survive the RGB tip 
and the early AGB phases. We suggest that the plausible accretion of planets (and the 
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provoked instabilities) on the early AGB might be one of the causes to trigger the needed 
extra -mixing in order to produce Li enhance ment through the Cameron -Fowler 
mechanism, as observed in other early AGB stars.  
 

 

Juan Luis  

Considerando la di

diferencial que rig
que pueden ocurrir bien en las fronteras del dominio de estudio, bien en una determinada 

los 

un e

f
pruebas, el proyecto se centra en Jupiters calientes como los ampliamente estudiados HD 
188753 b y HD 209458 b. Para los gigantes gaseosos se asumen que a presiones superiores 
a -

e -Neptunos como GJ1214b (Menou et al. 2012). Referencias; L. 
M. Lara et al. A&A 566, A 143 (2014) Menou, K. Ap. J. Lett., 744, L16 (2012) 

Small Bodies Near and Far: un proyecto europeo H2020 para estudiar en 
detalle cuerpos menor es 

Rene Duffard  

We will develop a benchmark study that will address critical points in reconstructing 
physical and thermal properties of near - Earth, main -belt, and trans -Neptunian objects. 
The combination of the visual and thermal data from the ground and  from astrophysics 
missions (like Herschel, Spitzer and Akari) is key to improving the scientific understanding 
of these objects. The development of new tools will be crucial for the interpretation of 
much larger data sets from WISE, Gaia, JWST, or NEOShie ld-2, but also for the operations 
and scientific exploitation of the Hayabusa -2 mission. Our approach is to combine 
different methods and techniques to get full information on selected bodies: lightcurve 

-physical mo delling, radiometric methods, radar 
ranging and adaptive optics imaging. The applications to objects with ground -truth 
information from interplanetary missions Hayabusa, NEAR -Shoemaker, Rosetta, and 
DAWN allows us to advance the techniques beyond the curre nt state -of -the -art and to 
assess the limitations of each method. The SBNAF project will derive size, spin and shape, 
thermal inertia, surface roughness, and in some cases even internal structure and 
composition, out to the most distant objects in the Sola r System. Another important aim 
is to build accurate thermo -physical asteroid models to establish new primary and 
secondary celestial calibrators for ALMA, SOFIA, APEX, and IRAM, as well as to provide a 
link to the high -quality calibration standards of Her schel and Planck. The target list 
comprises recent interplanetary mission targets, main -belt objects, representatives of the 
Trojan and Centaur populations, and all known dwarf planets (and candidates) beyond 
Neptune.   
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Resultados de las observaciones del instrumento REMS (MSL Curiosity ) 
 

(Conferencia Invitada)  

Javier -Elvira  

recogiendo datos de las condiciones ambientales en Marte. Estos datos han permitido 
medad 

de ellos.  
 

 

Arrate   

Las regiones polares de Saturno presentan al nivel de las nubes superiores aspectos 

hexagonal en el hemisferio norte, ausente en el sur, que encierra una intensa y estrech a 

niebla 

ca del jet que 

existencia de una onda hexagonal en el norte y no en el sur. A partir de los perfiles de 
. 2015) presentamos 

inestabilidades en ambos jets bajo determinadas condiciones en la troposfera de Saturno. 

hasta ahora medidos. Encontramos que en ambas regiones polares existen una gran 
cantidad de nubes compactas (100 - -400km que 

ptiembre 2014 

-  

junio 2013, abril 2014 y septiembre 2014.  
 

No lightning detection in Venus Atmosphere as seen from VIRTIS 
Venus Express Visible channel  

Alejandro Cardesin  Moinelo  

Lightning is known to occur in the atmospheres of Earth, Jupiter, Saturn, Uranus and 
Neptune but its occurrence on Venus remains controversial. Although its presence has 
been published several times in the past years, always on the basis of detect ed 
electromagnetic pulses, the subject is still not clear and it is generally agreed that optical 
evidence would settle the issue. The Venus Express mission has been observing the 
Venusian atmosphere continuously since 2006, producing great amounts of imag ing and 



CIENCIAS PLANETARIAS  29 

Sesi -  

  

spectral data that could allow us to detect the evidence of lightning events. The huge data 
set of the VIRTIS instrument has been analysed in the past years covering a wide range of 
scientific objectives from the thermal emission of the surface up to the composition and 
dynamics of the upper atmosphere. However there is still an important amount of 
scientifically valuable information that has not yet been exploited, in particular for the 
lightnings where no clear evidence has yet been found. In this  study, a dedicated search 
algorithm was developed and used to perform the most comprehensive search for 
lightning done so far in the VIRTIS -M Venus Express data archive. In total, 13 tests were 
conducted with different configurations, analysing the night side of Venus in all visible 
bands during the whole mission duration (8 years). Even though many particular events 
were found in each search test, the statistical analysis showed no clear evidence of 
lightning.  
 

Study of high -altitude clouds and plumes in the Martian atmosphere 
with VMC -Mars Express  

Hao Chen Chen 

The nature of the high -altitude clouds in Mars and the physics behind this phenomenon is 
a problem that still remains open nowadays. This study is oriented to contribute to a 
better understanding o f these events by reviewing, evaluating and analysing new sources 
of image data. This included the review of the existing image database for the Mars 
Express Visual Monitoring Camera (VMC). The study of the VMC database identified 
several cases for limb la yered detached clouds, estimated their altitudes (40 to 80 km) and 
located then areographically and seasonally (mostly during local winter); as well as dust 
storm formations. This study has been complemented by comparing with other images 
taken at the same  period by the Hubble Space Telescope (HST) and the Mars 
Reconnaissance Orbiter Mars Color Imager (MRO -MARCI). The use of a non-scientific 
instrument such as VMC proved to be highly helpful for science tasks and observations. 
Further work with combined obs ervations using these different instruments is proposed 
on this subject.  
 

 

 

The New Horizons mission has awaken again the scientific interest for the Pluto -Charon 
system. The first data published  supports the idea, presented almost fifteen years ago, of 
the presence of terrains mainly formed by pure methane. Irradiation modifies the surface 
composition, and enriches it of more complex materials. The most abundant irradiation 
byproducts are alkanes . The presentation discusses the effects on physical and 
spectroscopic characteristics of possible mixtures formed, focusing on the results 
obtained for the CH4:C2H6 mixture.  
 

instrumento REMS  a bordo de Curiosity durante 1159 soles  

  

-Elvira et al., Space 
Science Reviews, 170), alojada en el rover Curiosity sobre la superficie de Marte, ha estado 
enviando 

l hemisferio 
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temperatura de este instrumento, durante los primeros 1159 soles 
enidos por REMS, 

-2.0 

-Elvira et al., 2014, Journal of Geophysical Research: Planets, 
2013JE004576). La variedad de los resultados muestran una superficie sometida a 

 

anteriormente.  
 

Nubes y nieblas en el polo Norte de Saturno (Onda Hexa gonal) en base a 
 

 Sanz Requena 

este rango de latitudes en 6 regiones bien diferenciadas entre las cuales distinguimos 

absoluta (CISSCAL) utilizando los filtros UV1, BL1, VIO, MT2, CB2 y MT3 (258, 451, 727 ,752 y 

ivo e 
-linear optimal Estimator for 

Multivariate Espectral analySIS). La reflectividad del planeta en las diferentes longitudes 
 niebla 

resultados son consistentes con un modelo de dos capas de nieblas y una nube 
os 

a 
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como etapa inicial, fragmentaron y  

 
 

Asteroid Impact & Deflection Ass -NASA al 
NEA binario (65803) Didymos  

Adriano  Campo Bagatin  

conjunta NASA  ESA cuyo objetivo es utilizar el asteroide binario (65803) Didymos para 
c

pretende comp

 

ular. La 

 
entre otras - 

parte, la sonda estadounidense DART (Double Asteroid  Redirection Test) es el proyectil 

 
 

PRIMitive Asteroids Spectroscopic Survey (PRIMASS): First Results  

 

NASA OSIRIS-REx and JAXA Hayabusa 2 sample -return Missions have targeted two near -
Earth asteroids: (101955) Benn u and (162173) Ryugu, respectively. These are primitive 
asteroids that are believed to originate in the inner belt, where five distinct sources have 
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been identified: four primitive collisional families (Polana, Erigone, Sulamitis, and Clarissa), 
and a popu lation of low -albedo and low -inclination background asteroids. Identifying and 
characterizing the populations from which these two NEAs might originate will enchance 
the science return of the two missions. With this main objective in mind, we initiated in 
2010 an spectroscopic survey in the visible and the near -infrared to characterize the 
primitive collisional families in the inner belt and the low -albedo background population. 
This is the PRIMitive Asteroids Spectroscopic Survey  PRIMASS. So far we have obtained 
more than 250 spectra using telescopes located at different observatories. PRIMASS uses 
a variety of ground based facilities. Most of the spectra have been obtained using the 
10.4m Gran Telescopio Canarias (GTC), and the 3.6m Telescopio Nazionale Galileo (TNG), 
both located at the El Roque de los Muchachos Observatory (La Palma, Spain), and the 
3.0m NASA Infrared Telescope Facility on Mauna Kea (Hawai, USA). We present the first 
results from our on -going survey (de Leon et al. 2016; Pinilla -Allonso  et al. 2016; Morate et 
al. 2016), focused on the Polana and Erigone families, with visible and near -infrared 
spectra of more than 200 objects, most of them with no previous spectroscopic data. Our 
survey is already one of the largest database of primitive  asteroid spectra, and we keeps 
obtaining data on the Sulamitis and the Clarissa families, as well as on the background 
low -albedo population.  
 

Estudio detallado del Centauro Bienor  

Estela -Valenzuela  

Son por ello muy interesantes y apenas se conocen unos pocos centenares, menos que 

e se conocen y por todo ello su estudio es 

ries temporales de Bienor realizadas en 

la amplitud de las variaciones rotacionales con respecto a las primeras medidas que se 
 

debido al movimiento orbital de Bienor. A partir de estos datos y recurriendo a otros dos 

de los tres ejes del elipsoide triaxial (que se usa como forma de partida para este cuerpo). 
 ha podido hacer para otros tres centauros. En el presente trabajo 

se muestran los resultados del mejor ajuste y las posibles implicaciones en cuanto a la 
 

 

V-type and Ve sta family asteroids in the VISTA - VHS survey (MOVIS)  

Javier Licandro 

Basaltic asteroids (V -types) are fragments of large bodies whose interiors reached the 
melting temperature of silicate rocks and subsequently differentiated. The most 
representative V -type is (4) Vesta, which was for long time the only known. V -type VNIR 
(0.4 - 2.5 microns) spectra is characterized by two deep absorption bands around 1 and 2 
microns, associated to the presence of pyroxene on their surfaces. The majority of V -types 
are in  the inner part of the asteroid main belt (MB). Most of them are current or past 
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members of the large Vesta collisional family. Consistently, a large fraction of the Vesta 
family members present a V -type spectrum. Some V -type asteroids are unlikely scatter ed 
Vesta family asteroids. In particular several are in the middle and outer MB. Their 
existence is explained by the presence of multiple basaltic asteroids in the early Solar 
System. In particular the presence of V -types in the outer main belt challenged the models 
of the radial extent and the variability of the early Solar System temperature distribution, 
which generally do not predict melting temperature in this region. We use the Moving 
Objects VISTA Survey (MOVIS), our compilation of the observations o f known minor 
bodies of the solar system by the all sky, near infrared, VISTA -VHS (VISTA Hemisphere 
Survey) survey (Popescu et al 2016) to identify new V -types. VISTA-VHS uses the Y, J, H, 
and Ks broad -band filters, it aim to image the entire southern hemi sphere. Popescu et al. 
(2016) compiled the colors of 39.947 minor bodies in the MOVIS -C catalogue and show 
that the distributions in color -color plots allow to differentiate taxonomic classes. A total 
of 477 V-type candidates has been identified in MOVIS -C using the (Y-J) vs (J-Ks) plots, 233 
of them belongs to the Vesta family while 244 are non -Vesta family members. Particularly 
interesting are the 6 V -type candidates identified in the outer MB. In this work we present 
and discuss the results of our search , an analysis of the near -infrared color distribution of 
the V -types found in and out of the Vesta family.  
 

TROY: a la caza de los primeros exotroyanos  

Jorge Lillo-Box 

gran muestra con variadas propiedades: desde gigantes gaseosos extremadamente 

explica 

tratado de buscar las consecuencias que los diversos mecanismos tienen en la 
arquitectura de un siste

trazadores directos de la historia de un sistema planetario por ser productos directos de su 
os planetas troyanos, cuerpos atrapados en los puntos de estabilidad de la 

planetari

primeros troyanos co -
prime

a t  
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Protoplanetary disk components from the study of the most pristine 
chondrites  

Marina  -  

The components of non -differentiated meteorites so -called chondrites are direct  
evidence of the materials forming the protoplanetary disk 4.5 Gyr ago. These first solids 
were preserved in their parent bodies because they were never exposed to a high degree 
of thermal metamorphism [1]. In those primitive meteorites were identified ste llar grains, 
and isotopic anomalies that provide information on the stellar environment where the 
Sun formed. Up to date 15 chondrite groups have been identified [1] and designated with 
one or two letter symbol and have a characteristic chemical compositio n [1]. The evident 
chemical differences among the chondrite groups led to the idea that each group 
represents rocks coming from a different reservoir [2,3].  
Evidence of fast growth of planetesimals in HL Tau protoplanetary disk has been found 
using ALMA [ 4]. It suggests that the accretion of materials occurred probably faster than 
previously thought, and opens the possibility of an inner disk formed by rings from which 
the different groups of chondrites accreted [5,6]. We will revisit current data about th e 
formation ages of chondritic parent bodies in order to compare with observed ring time 
scales. From the bulk components of chondrite groups, we can likely infer the existence of 
size-sorting processes at work in the inner disk. In fact, it has been found  that gas -melt 
interaction played a key role in the evolution of mineralogy, bulk chemical and isotopic 
compositions of chondrules [5]. Therefore, the size and composition of chondrite 
components can provide valuable information about the physico -chemical conditions in 
protoplanetary disks.  
 
REFERENCES 
[1] Weisberg M.K. et al., In Meteorites and the Early Solar System II (2006), Univ. Arizona Press, Tucson, AZ, USA, 
19. [2] Hutchison R., In Meteorites: A Petrologic, Chemical and Isotopic Synthesis (2004). C UP, Cambridge, UK. [3] 
Trigo - -296. [4] Zhang K. et al. (2015) Ap J. 
Lett. 806, article id. L7, 6 pp. [5] Libourel G. et al. (2006) Earth Planet. Sci. Lett. 251, 232-240. -Ji
M.; Trigo- [7]  
 

Detection of SO towards the transitional disk AB Auriga: the sulfur 
chemistry in a proto -solar nebula  

 

The formation of planetesimals requires that primordial dust grains grow from micron -to 
km -sized bodies. As dust grains grow, they start to decouple from the gas and drift radially 
towards the central star. Therefore, planetesimal formation has to happen i n time -scales 
shorter than radial drift. One way to halt the inward drift is by developing a local maximum 
in the radial surface density of the gas that would act as a dust trap. Dust traps have been 
identified in transitional disks using the dust continuu m emission at longer wavelengths 
(mm).  
Our team has imaged the transitional disk around the Herbig Ae star, AB Auriga, in dust 
continuum emission at 1mm, and the  13CO 2 -1, C18O 2-1, SO 5_6-4_5 and H2CO 3_(0,3)-
2_(0,2) lines using the NOEMA interferometer  (IRAM). This is the first image of SO ever in a 
protoplanetary disk (PPD). The dust continuum and C18O emissions present the 
horseshoe morphology that is characteristic of the existence of a dust trap, proving that 
this disk is at the stage of forming pla nets. However, SO presents uniform emission all over 
the disk. We interpreted that the uniform SO emission is the consequence of the SO 
molecules being rapidly converted to SO2 and frozen onto the grain mantles at the high 
densities of the disk midplane (>  10^7 cm -3). SO is the second S-bearing molecule 
detected in a PPD (the first was CS) and opens the possibility to study the sulphur 
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chemistry in a proto -solar nebula analog. Besides the high level of sulfur in the Sun (S/Si 
?0.5), sulfur is widespread in the Solar System. The comprehension of the sulfur chemistry 
is of paramount importance to understand the formation of our own planetary system.  
 

Magnetic Cycles and Rotation Periods of Late Type Stars  

 

Stellar activity induces per iodic low amplitude radial velocity variations similar to those of 
Keplerian origin. Characterizing the stellar behaviour and its influence in the radial velocity 
is a key element when aiming to detect small rocky planets. Magnetic cycles similar to that 
of the Sun have been observed in many other stars. While extensive work has been 
conducted in FGK stars over many decades, M -dwarfs have not received as much 
attention with only a few tens of long -tem activity cycles reported in the literature. We 
have dete rmined the rotation and cycles for a sample of main sequence stars, being 60% 
of them M -dwarfs, using light -curves from the ASAS photometry survey and time series of 
spectroscopic indicators from HARPS spectra. We study the statistics of stellar cycles and  
rotation and their relationships. We find that M -dwarf cycles follow a distribution similar 
to solar type stars, but peaking at slightly shorter periods. While the distrib ution of 
rotation periods is different for each spectral type, steadily increasing the period length 
when decreasing the temperature. This information allows to distinguish between stellar 
induced radial velocity signals and planetary signals, and to clean the radial velocity curve 
from stellar origin signals.  
 

Carbonaceous chondrites at  the nanoscale using UHRTEM: clues on 
mineral condensation, hydration, and physics at work in the 

protoplanetary disk  

-  

Undifferentiated asteroids and comets contain the sediments of Solar System creation, 
including the first soli d particles condensed around the Sun about 4.6 Gyrs ago and a 
minor amount of dust from nearby stars [1 -3]. We present here a study of the properties 
of two pristine CM carbonaceous chondrites (CCs) at the nanoscale. Our goal is to study 
the way in which t hey incorporated water from the protoplanetary environment. These 
CCs are formed by mm -sized glassy spherules with silicate composition called chondrules, 
plus Ca-Al-rich refractory inclusions (CAIs), and metal grains. These components are 
surrounded by a fine -grained matrix, which is a mixture of several ingredients, including 
minor mineral phases, stellar grains and organic compounds [3]. We have chosen two 
pristine CM chondrite falls for study: Murchison and Cold Bokkeveld with distinctive 
degrees of pre -terrestrial (parent body) aqueous alteration (Trigo -
GCA 70, 1271). The meteorite sections were thinned in a ring using a Fischione 1050 ion 
mill at CIC (Granada University), and then analyzed by UHRTEM (ultra high resolution 
transm ission electron microscopy) using a FEI Titan G2 60 -300 microscope. Murchison 
meteorite contains well -preserved metallic -Fe-Ni-bearing, olivine - and pyroxene -rich 
chondrules and a comminuted matrix of highly unequilibrated mineral phases and 
complex organi cs (Trigo-
chondrites are breccias and their components were broken and comminuted, a highly 
unequilibrated matrix is consistent with a minor collisional compaction. We conclude that 
Murchiso n parent body aqueous alteration was not so extensive than the experienced by 
Cold Bokkeveld, so our observations of the first support the existence of hydration of 
some specific minerals in the protoplanetary disk or in precursor planetesimals [9]. The 
scenario in which that aqueous alteration occurred is still debated, but Murchison at the 
nanoscale shows textural features that are consistent with pre -accretionary hydration of 
some mineral phases.   
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Physical and spectral properties of the Chelyabinsk ordinary chondrite 
as support information for future impact deflection missions to 

asteroids  

Carles Eduard Moyano Cambero 

The feasibility of using a kinetic projectile to deflect an asteroid is currently being 
explored. The Asteroid Impact and Deflection A ssessment (AIDA) mission concept wants 
to perform an in situ test for the first time. It is an ESA and NASA international 
collaboration to develop two complementary concepts: the Asteroid Impact Mission 
(AIM), and the Double Asteroid Redirect Test (DART). AIDA would be the first mission 
proving our capacity to impact and deflect a small size Near -Earth Asteroid (NEA) with a 
kinetic projectile, but also will provide us with information about the physical properties of 
this binary system. On this study we use  indentation data on the Chelyabinsk LL5 -6 
ordinary chondrite breccia to obtain information about the mechanical properties of this 
meteorite. Most NEAs are S -type asteroids, typically associated with ordinary chondrites, 
and therefore indentation data on this meteorite can provide relevant information about 
the mechanica l properties and shock degree of its parent body, and several other similar 
asteroids belonging to the NEA population. This kind of study will provide information of 
great interest for fut ure missions such as AIDA, as the results are relevant in the context of 
understanding our potential to deflect asteroids. In order to properly relate the meteorites 
studied in the laboratory with asteroids, we also compare reflectance spectra in the 
ultra violet to near -infrared wavelengths obtained from different samples and lithologies 
of the Chelyabinsk meteorite.  
 

estratosfera con muchas utilidades en la ciencia del sistema solar.  

Jose Luis Ortiz  

ORISON es un proyecto financiado dentro del programa H2020 para hacer un estudio de 

condiciones en la estratosfera, a unos 35km de altu ra, donde se llega con globos, son 
similares a las del espacio y un telescopio de dimensiones modestas rinde mucho mejor 
que un telescopio terrestre de dimensiones muy superiores, particularmente en cuanto a 

 
peso bajo para que el coste pudiera ser reducido y asumible, muy por debajo del coste de 
los lanzamientos de los ambiciosos programas de globos de la NASA. Por todo ello, su 
aplicabilidad en el campo de in

cometas, asteroides, objetos transneptunianos y otros cuerpos. En esta charla se 

potenciales usuarios interesados, para 
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Alejandro   

sensibili
siendo las primeras detecciones de meteoros en varias bandas desde la estratosfera y en 

fut uras. 
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of the AIDA mis sion  

Adriano Campo Bagatin  

A large number of Near Earth Asteroids (NEAs) in the range of a few hundred meters to a 
few kilometers in size are found to have relatively high spin rates (less t han 4 hr, down to 
~2.3hr). Due to their high spin rate local acceleration near their equator may in some case 
be directed outwards so that lift off of near -equatorial material is possible. In particular, 
this is the case o f the primary of the (65803) Didymos binary system, target of the ESA -
NASA led AIDA mission. What are the effects of that phenomenon on surface material at 
any asteroid latitude and distance from the surface? What is the mass density around this 
object?  

Science Opportunity Analysis for the Jupiter Icy Moons Explorer (JUICE)  

Alejandro Cardesin Moinelo  

-2025 
program. JUICE will survey the Jovian system with a special focus on the three Galilean 
Moons. Currently the mission is under study activities during its Definition P hase. For this 
period the future mission scenarios are being studied by the Science Working Team 
(SWT). The Mission Analysis and Payload Support (MAPPS) and the Solar System Science 
Operations Laboratory (SOLab) tools are being used to provide active suppo rt to the SWT 
in synergy with other operational tools used in the Science Operations Department at the 
European Space and Astronomy Centre (ESAC) in order to evaluate the feasibility of those 
scenarios. This contribution will outline the capabilities, syne rgies as well as use cases of 

of its critical operational scenarios and the early developments of its Scien ce Ground 
Segment demonstrating the added value provided to  planetary science missions.  
 

CN observations of comet 67P/Churyumov -Gerasimenko  

Miguel de Val-Borro  

We present spectroscopic observations with the robotic 2 -m Liverpool Telescope at the 

Roque de los Muchachos observatory for monitoring the activity of co

- -

-

↔ ↔ 

↔

-

↔ ↔). We followed the evolution  of the gas production 

rates computed with a Haser spherical model for daughter species as an indicator of 

comet activity, and compared with the dust production from the reflected continuum 

brightness in the SPRAT spectroscopy data to derive dust -to -gas ratios.  
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Polanyi -Wigner para el hielo de metanol  

Georgina   

conocer 
-Wigner, en la cual uno de los 

facto r pre -
 

Alto/PlanetCam, WHT/Ingrid y GTC/Osiris  

Ricardo Hueso Alonso 

de hielo de metano que los cubren poseen muy poco contraste en luz visible. Ambos 

intensos vientos zonales que llegan a alcanzar los 450 m/s y en las que se o bserva una 

infrarrojo cercano las nubes empiezan a contrastarse gracias a bandas de absorc

brillantes de posible origen convectivo cuya actividad puede extenderse a varios mes es. 

mejore

particular nuestro instrumento PlanetCam UPV/EHU ambos funcionando en el 2.2m de 
Calar Alto. Esta

telescopios para avanzar en el estudio de estos planetas.  

 

xoplanetarias  

Manuel  -Albo 

80 y principios de los 90 (Campbell, B. et al. ApJ 1988; Wolszczan, A., and D.A. Frail. Nature 
 

que se ha podido establecer que los exoplanetas son realmente frecuentes (Fressin, F., et 
al, ApJ 766, 81, 2013; Cassan, A., et al. Nature 481, 167, 2012) y extraordinariamente 
diversos (c  
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es preciso dar  

laboratorios (secci
 

(Charbonneau D., et al. ApJ., 568, 377-

prometedor con la puesta en marcha de proyectos como JWST, NGTS o E -ELT entre otros.  
El trabajo que presentamos es el primer paso para construir modelos que puedan 

completitud  para ser capaz de recrear l
exoplanetas.  

Mass determination of K2 -19b and K2 -19c from radial velocities and 
transit timing variations  

-Nespral  

We present FIES@NOT and HARPS-N@TNG radial velocity follow -up observations of K2-
19, a compact planetary system hosting three planets,of which the two larger ones, 
namely K2 -19b and K2-19c, are close to the 3:2 mean motion resonance. The masses of 
these larger planets have previously been derived from transit timing only. An analysi s 
considering only the radial velocity measurements is able to detect only K2 -19b, the 
largest and more massive planet in the system, with a mass of 71.7+ -6.3 M. We also used 
the TRADES code to simultaneously model both our RV measurements and the existing  
transit -timing measurements. We derived a mass of K2 -19b of 59.5+7.2 -11.4 M and of K2-
19c of 9.7+3.9-2.0 M. A prior K2-19b mass estimated by Barros et al. (2015), based 
exclusively on transit timing measurements, is only consistent with our combined TTV a nd 
RV analysis, but not with our analysis based purely on RV measurements. K2 -19b supports 
the suspicion that planet masses and densities involving TTV data are systematically lower 
than those based purely on RV measurements.  

A poss ible water ice cloud in Jupiter 's stratosphere  

 

Jupiter 's atmosphere has been sounded in transmission from UV to IR, as if it were a 
transiting exoplanet by observing Ganymede while passing through Jupiter's shadow 
during a solar eclipse. An eclipse of Ganymed e was first observed on 06/10/2012 using 
LIRIS at WHT in La Palma Observatory, Spain and repeated later on 18/11/2012 by 
observing a second eclipse with XSHOOTER at VLT in Paranal Observatory. A first analysis 
of the observations has been reported by Monta -
focus on a more detailed analysis of the VIS and near -IR spectral regions with particular 
emphasis on the signatures of water ice. With this technique we obtain limb transmission 
spectra of Jupiter 's atmosphere. D uring the eclipse, the spectral features of the Jovian 
atmosphere are imprinted in the sunlight that, after passing through Jupiter's planetary 
limb, is reflected from Ganymede toward the Earth. The ratio spectrum of Ganymede 
before and du ring the eclipse  removes the spectral features of the Sun, of the local telluric 
atmosphere on top of the telescopes, and the spectral albedo of Ganymede. The spectra 
show strong extinction due to the presence of aerosols and haze in the atmosphere and 
strong absorption f eatures from CH4. In addition, the spectra show two broad features 

stratosphere. While the spectral signatures seem to be unequivocally attributed to 
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crystalline water ice , to explain the strong absorption features requires a large amount of 
water ice. This poses a major problem for reconciling the low water vapour abundance s in 
Jupiter stratosphere as measured by HERSCHEL (Cavalie et al.,2013) and the large 
concentrations   

The Sulamitis collisional family: primitive hydration  

 

Asteroid families are formed by the fragments produced by the disruption of a common 
parent body resu lting from a collision event. Primitive asteroids (C complex and 
subclasses) in the Solar System are believed to have undergone less thermal processing 
compared with the differentiated asteroids (S complex and subclasses). The study of 
primitive asteroid f amilies provides information about the Solar System formation period. 
The Sulamitis collisional family is located in the inner part of the asteroid belt, and, 
together with other three families (Polana, Clarissa, and Erigone) and a population of 
background  asteroids, it is believed to be the origin of the two primitive Near -Earth 

-
missions, (101955) Bennu and (162173) Ryugu, respectively. These steroids will be visited 
by spacecrafts and a sample of their surface material will be returned to Earth. Therefore, 
understandi ng of the families that are considered potential sources will enhance the 
scientific return of the missions. The goal of this work is to compositionally charac terize 
the Sulamitis collisional family. Asteroid (752) Sulamitis has been classified as a primitive 
C-type object, and we expect the members of this family to be compositionally consistent 
with the spectral type of the parent body. We have obtained visibl e spectra (0.5-0.9 
microns) of a significant number of members of the Sulamitis family, using the OSIRIS 
instrument at the 10.4m Gran Telescopio Canarias. We performed a taxonomical 
classification of these asteroids, finding that the number of primitive as teroids in our 
sample is in agreement with the hypothesis of a common primitive parent body. In 
addition, we have found a significant fraction of asteroids in our sample that present 
evidences of aqueous alteration, the same as we found in a previous study  for the Erigone 
collisional family (Morate et al. 2016). This might point to a similar origin of these bodies, 
and we discuss the possibility of a relationship between the two parent bodies.  

Simulations of transit spectra of Hot Jupiters in the infrared b ranch of 
CARMENES (1-  

 

Transmission spectroscopy in the primary transit of an exoplanet has proven to be very 
useful for obtaining information of exoplanet atmospheres from both ground -based 
facilities and space telescopes. On  the other hand, The Calar Alto high -Resolution search 
for M dwarfs with Exoearths with Near -
(CARMENES) instrument has started being operative very recently. In this work, we 
explore the capabilities of CARMENES f or extracting information of Hot Jupiter 
atmospheres taking advantage of its ultra -stability, its wide spectral interval (0.55 -
and high spectral resolution (R=82000). In particular, the latter allow us to separate the 
Earth's telluri c components f rom the exoplanet 's atmospheric signature. Here we present 
simulations of primary transit transmission spectra of Hot Jupiters in the 1 -
range where several molecules, such as water vapour, carbon monoxide, carbon dioxide 
and methane, have s trong ro -vibrational bands. Sensitivity studies are presented for the 
range of expected concentrations of these species, as well as for the current range of 
temperature profiles. Our simulations have been performed using the line -by-line 
Karlsruhe Optimize d and Precise Radiative Transfer Algorithm (KOPRA) adapted for exo -
atmospheres. Some preliminary results will be presented for two Hot Jupiters, HD 189733b 
and HD 209458b.  
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pido movimiento observada desde Tierra y con el HST 
en 2015. 

 -Lavega 

presencia de una intensa corriente en chorro hacia el Este cuya naturaleza, estructura 
tridimensional y variabilidad temporal, son complejas y objeto de debate. El Ecuador es 

aumentado por el efecto de la sombra de los anillos del planeta, lo que sirve de test y 

emergen, y cuya recurrencia y 

 los planetas extraso lares. 
Presentamos en este trabajo un estudio de la estructura tridimensional y de los cambios 
temporales en el jet ecuatorial del planeta en base a la presencia de una estructura 

bitas concedidas de tiempo de director 
del HST (GO/DD programa 14064).  
 

Buscando material alrededor del asteroide activado 596 Scheila a 
partir de ocultaciones estelares  

Pablo  Santos Sanz 

pal considerado desde 

-entre Marte - pero presentan 
comportamientos cometarios, como cierta actividad que puede llevarles a desarrollar 

et al 2011; Jewitt et al. 2011). 

pudo haber evolucionado hacia un anillo te nue, hicimos previsiones de ocultaciones 
-16. Encontramos 3 

posibles eventos favorables involucrando estrellas suficientemente brillantes para poder 
e el 16 de Diciembre de 2015, no observada por 

mal tiempo, para la que se obtuvo tiempo en varios telescopios de Canarias. Una nueva 
oportunidad se produjo el 6 de Enero de 2016 con una estrella de magnitud similar a 

para determinar una cota de la cantidad de polvo cerca de Scheila. Por fin, el pasado 21 de 

durante un breve lapso de tiempo desde los observatorios de La Hita (Toledo) y Albox 

esencia de material alrededor de Scheila. No obstante, la 
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Middle atmosphere OH  NLTE model and spectroscopy sensitivity study  

-  

In the middle atmosphere, the OH Meinel bands, which involve high -lying vibrational and 
rotational levels transitions, are in Non -Local Thermodynamic Equilibrium (NLTE) 
conditions. In thi s work we present a state -of -art NLTE model for the Meinel bands of OH 
including the most recent collisional rates and spectroscopic data, and we perform a 
sensitivity analysis of the spectroscopy uncertainties and their impact in the 
interpretation of atm ospheric data. A comparison with previous modelling and data 
analysis shows that major efforts are needed in the understanding of the spectroscopy of 
OH. 

 

Sandra  Zamora Arenal   

Superfireballs are rare and a fascinating natural phenomenon. The number of them is 
limited, their reports have been scarce and estimating their numbers is difficult. With the 
increased use of newspapers during the mid XIX century, the registration of mete or -
related news grew dramatically. In addition, the digitalization of these sources opens up 
huge possibilities on the meteor research. This project has involved many collaborators in 
the context of a citizen science project. The research is based on the r eports which 
appeared in the news dated back from more than 150 years ago and other databases such 
as the British Association for the Advancement of Science, SAO/NASA Astrophysics Data 
System and NASA -Fireball and Bolide Reports. We have an extensive datab ase, 2393 
registriesof fireballs, that allows to reduce the uncertainty in estimation of their numbers. 
We have made a descriptive statistical analysis on the data, based on the mean and 
dispersion of the sample and on meteor shower properties. For the mom ent, we have 
found a number of abnormally concentrated events that cannot be explained by a Poisson 
distribution. The Chelyabinsk meteor was a  superbolide that entered Earth 's atmosphere 
over Russia on 15 February 2013 (03:20 UTC). It was observed over a w ide area of the 
region. It became a brilliant superfireball and their light was brighter than the Sun up to 
100 km. Also, in the same month of this year, other meteors were observed and 
mentioned in newspapers. With these events we have analyzed statistica lly two 
significant overabundance peaks that we found in February. They are very interesting 
because during this period we found no evidence of fireball showers. These intervals are 

bable that the 
first are connected with the Chelyabinsk event date. In addition, the last publications of 
Nasa Bolide Reports support that these superbolide streams are real. We start to pinpoint 
the radiant in order to characterize these concentrations an d to determine their origin 
scenario.   
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Natalia  Ruiz Zelmanovitch  

profesional

envolturas de las estrellas evolucionadas. El proyecto se lanza desde sus inicios al gran 
 

*ERC, European Research Council . 
 

 

Alfred   

 diversos proyectos 

ones en teatros como 

 
 

Roque de los Muchachos Observatory: Taking astronomy to the local 
Secondary Schools and beyond  

David  Garcia Alvarez  

Seven years ago the participating organizations at th e Roque de los Muchachos 
Observatory in La Palma, Spain, started a programme to take astronomy into every local 
secondary school on yearly basis. The programme was intended to offer a first -hand 
approach to the research world and at the same time produce an inspiring and fruitful 
experience to both  students and teachers. Here we report on the goals accomplished so 
far, our conclusions, and some ideas for the future. More information can be obtained at 
http://www.lpiya.org/nuestrosalumnos  
 

El Princip  

Laura Toribio San Cipriano  

lizado seis talleres gratuitos en el Museo de la Ciencia y 

http://www.lpiya.org/nuestrosalumnos


  45 

 ED: lunes 18 julio - tarde  

  

planetas, com

e 

esta actividad, y con ella esperamos haber aumentado su curiosidad sobre el universo que 
l
recursos que hemos empleado para ello, las dificultades encontradas y recibir sugerencias 
para futuras actividades.  

 

Jaime Zamorano Calvo  

desarr
asociaciones ciudadanas. 

 

 

 Ribas Rubio 

de sus tip

terrestre. La luz difundida hacia el cielo puede interactuar con la presencia de masas de 

fondo de cielo . En nuestro caso dicha medida se realiza mediante los dispositivos Sky 

estado 

Esta red dispone de algunas de sus estaciones situadas en emplazamientos en los que se 

alizado 
en la ciudad de Barcelona combinando medidas SQM con datos de nubosidad. Estos 

otra

Montsec nos muestra el efecto contrario. Mostrando, por primera vez de forma 
cuanti tativa, como las nubes pueden oscurecer el cielo nocturno debido al efecto de 
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del CERN, ESA y ESO para promover el estudio de las ciencias en Europa. No fue hasta el 

nuevo grupo de modalidades di rigidas a los alumnos de primaria y secundaria con el 

con cualquiera de las asi gnaturas que cursan los alumnos, lo que permite ofrecer 
diferentes perspectivas en los trabajos a desarrollar. Se propone a los estudiantes que 

 

en estos momentos es uno de los foros internacionales de intercambio de conocimiento 
lumnos no universitarios. Los proyectos seleccionados reciben 

una ayuda de viaje para poder asistir a un certamen final, pero aquellos autores que no 

centro o sudamericanos -line que suele llenar de 

trabajos de nuestros alumnos han conseguido numerosas 
distinciones dentro de esta convocatoria europea. Hasta el 2015 se han obtenido 42 
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-Am de la SEA  

(Conferencia Invitada)  

  

-

resumen de a

desarrollados por astro

muchas ganas de t rabajar con los profesionales.  
 

Janeiro, Brasil.  

Sandra  Benitez Herrera  

de la ciudad de Rio d

de este proyecto es investigar si acciones continuadas de este tipo contribuyen de forma 
positi

re

a de actividades 

a rellenar un 
cuestionario para dar sus impresiones sobre diferentes aspectos (e.g. utilidad y 

encia 

to. 
Finalmente, queremos resaltar la importancia de los museos de ciencias como lugares de 

-
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Alfonso   

montura ecuatorial tipo EQ3 mediante arduino. El control de la montura lo hacemos 
s 

gnatura 

Departamentos. Salvo el telescopio y la montura, todos los medios que hemos utilizado se 
pueden encontrar en cualquier instituto de secundaria: software libre (guadalinex  v9), App 
inventor (en internet) y Processing (internet). El proyecto se ha llevado a cabo con el 

 germen de nuestro 
trabajo en internet. Fue desarrollado por David Vidal con el nombre de ArduGoto, un 
programa para arduino que se conecta a Stellarium y mueve los motores de la montura. 
Dicho programa adolece de serias deficiencias y errores que lo hacen  
inservible. Hemos corregido dichos errores y hemos ampliado el programa incluyendo 

pc. Utilizar exclusivamente Stellarium para su control es engorroso,  dada la interfaz 

tanto para android como para pc suplen todas esas deficiencias. Dado que el instituto 
ocular, y 

lumnos de 
secundaria.  
 

canal de YouTube del portal conec.es  

Vicent J.  

cantidad 

laneamos las claves para que esta actividad tenga un buen seguimiento. En 
particular, destacaremos el trabajo creativo del guionista, que ha de saber contar una 

 la ciencia conec.es que cuenta con cerca de 200000 visitas. Presentaremos 
fico co -financiado por la SEA: "Arco de Choque ". 

 

 

Eduard Masana Fresno 

Gaia, lanzada por la ESA en diciembre de 2013  
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de mostrar o destacar noticias diferentes en cada uno de los diferentes idiomas.  
 

 

Enric Marco Soler 

impo
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D: jueves 21 julio - tarde  

Una estrella para Cervantes  

(Conferencia Invitada)  

Javier  Armentia Fructuoso  

directa de personas de todo el mundo. Para otorgar por vez pr imera nombres a mundos 

 

 

ro personajes de su principal 
novela, el Quijote. El Planetario de Pamplona, como entidad promotora, fue responsable 

instituciones culturales y educativas y medios de 

brimiento de los planetas extrasolares. 
Pero el proyecto sigue adelante en 2016, al conmemorarse los 4 siglos de la muerte del 
escritor. Conferencias y talleres, un programa de planetario producido por el Planetario de 
Pamplona y el Museo de las Ciencias d e Castilla -

 
 

Inclusion  

Amelia  Ortiz -Gil 

En esta charla presentamos las finalidades, objetivos y actividades puestos en marcha por 

o divulgativo, de personas 

gram (GTTP) o Universe 
Awareness (UNAWE). Para conseguir los objetivos planteados se han puesto en marcha 

con el Grupo de Trabajo sobre Accesibilidad de la American Astronomical Society, 
 

 

  



  51 

- tarde  

  

 

Carmen del Puerto Varela  

instrumento paralelo que sostiene lo que de verdad interesa contar, una estrategia de 
encia, un informe o 

 

proyectos transversales que el IAC y las i

muerte de Cervantes, entre otras.  
 

Astro
discapacitados visuales  

Enrique  

del IAA -  de personas con 

recer y expandirse. 
Las actividades y talleres presenciales que se han realizado en numerosos centros de la 

 el mundo de la 

iva. 
 

 

Andrea   

Constitutio , 1) o 
Frontino ( De Agri Mensura , 27) mencionasen la necesidad de seguir la trayectoria del sol a 

pr

a 
tomada de asentamientos romanos en un territorio. Para adquirir los datos in situ se han 

precisos, pueden servir a modo de sondeo preliminar. Con estos datos se ha obtenido la 






























































































































































































































