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Foreword

This Report comes later than usual because of the
Covid-Sars2 pandemia. Let us use these first lines
to remember those who died on the occasion of
Covid19 and to all those affected personally. We
thank all the people, especially in the health sector,
who worked hard for the good of our society.

After having received the Severo Ochoa Excellence
award in June 2018, 2019 was the first year to be
fully dedicated to our highly competitive strategic
research programme. Already the first week of
April 2019 was a very special one for the IAA life.
On the one hand, the first image ever of the
shadow of a black hole was presented, with a
strong participation of IAA researchers in obtaining
this fantastic scientific result. A special event was
organized at the CSIC headquarters. During the first
ten minutes, we were connected with the Press
Conference of the European Community in
Brussels. For the next hour, a presentation was
done for the Spanish community, with the
presence of many of our colleagues, showing the
results: the central compact radio source in the
galaxy M87 had been resolved as an asymmetric
bright emission ring with a diameter of 42 + 3 pas.
Overall, the observed image was consistent with
expectations for the shadow of a Kerr black hole as
predicted by general relativity. This discovery has
deserved numerous prizes along 2019 and 2020.
The image was chosen for instance by the Science
Magazine as “Scientific Image of 2019”.

Just in the very same day, the results coming from
the TGO orbiter of the ExoMars mission, at around
four hundred kilometers above the surface of
Mars, pointed to a lack of methane on Mars
atmosphere and showed, studying a dust storm
that covered the planet, that the increase of dust
affected the atmospheric water vapor, key
information to understand the history of water on
Mars. This result had also a strong involvement of
IAA scientists and engineers.

During 2019, researchers from the IAA published
the most extensive catalogue to date of stars in the
Galactic Centre. An outstanding result of the
“GALACTICNUCLEUS” ERC Consolidator Grant

coordinated at the IAA. This project, designed to
study the central region of the Milky Way with an
unprecedented resolution, unravels the history of
star formation in the galactic center, showing that
it has not been continuous. In fact, an intense
episode of star formation that occurred about a
billion years ago was detected, where stars with a
combined mass of several tens of millions of suns
were formed in less than 100 million years.

Many other interesting results were published by
IAA researchers in more that 250 publications in
refereed journals, a number of those reflecting our
participation in large surveys/projects/instruments
such as ALHAMBRA, CALIFA, ROSSETA, JUICE,
HINODE, CARMENES, TESS, COROT, EHT, CARS, J-
PLUS, CTA, MANGA, GAIA, or ALFALFA, among
others. To mention some of those results, 31
papers presented observations with CARMENES,
with up to 28 planets discovered. Two temperate
Earth-mass planet candidates around Teegarden's
Star were unveiled, and a giant exoplanet orbiting
a very-low-mass star was studied, a system that
challenges accepted core-accretion planet
formation models. Additionally, multiband transits
observations of hot Jupiters in the NIR with
CARMENES permitted to confirm the detection of
H,0 in those exoplanets. Researchers from the
Solar Physics Group published a review on the
observational characterization of the Quiet-Sun
Magnetic Fields. The study of the very weak
afterglow of one of the closest GRBs to date
allowed the detection of emission surrounding the
jet from a hot cocoon, as predicted by theorists,
but never observed before. In Extragalactic
Astronomy, we could mention the search of
intergalactic star forming regions in the Stephan’s
Quintet, through the study of ionised gas
structures and their kinematics with SITELLE, that
deserved the front page of the journal Astronomy
and Astrophysics, or the study of the spatially
resolved mass-to-light ratio versus colors from the
CALIFA galaxies as a function of the morphology
and galaxy stellar mass. Results from the
ALHAMBRA and CALIFA surveys continued to pave
the way for the J-PAS survey, which will be
instrumental for studying galaxy evolution. The
understanding of Active Galactic Nuclei as



fundamental pieces for galaxy evolution was also
targeted by studies led by IAA researchers.

The year 2019 was also very important for the IAA
Instrumental Development Unit (UDIT): for the
instrument PHI onboard Solar Orbiter, all the
subsystems, pipelines, and the operations
coordination and commissioning got ready for its
launch on early 2020; concerning the solar
telescope SUNRISE Ill, a prototype, flight
representative, was manufactured for the whole
electronics and cameras for the instruments
TuMag and SCIP; for the JUICE Critical Design
Review, both GALA & JANUS power supplies
Qualification Models and filter wheel pre-QMs
were manufactured, tested and delivered to ESA.
The proto-flight model manufacturing was also
started; for PLATO, further advances in the Main
Electronic Units and the laboratory Electrical
Ground Support Equipment were developped.
Looking at the future, the European Space Agency
(ESA) selected Comet Interceptor as its first Fast
mission, with a total development duration from
the selection until the launch of about eight years.
Comet Interceptor is a technological challenge that
seeks to study a new comet, that is, a comet that
has not yet been discovered and remains intact
since its formation. The IAA will contribute to four
of the nine instruments that will travel in the
probes. In 2019, for the first time, one of our
technicians received the Prize of the “Spanish
Astronomical Society (SEA)” to the best
“Instrumental PhD” in Astrophysics thanks to her
work “PANIC, an infrared wide-field camera for
Calar Alto”.

Continuing with CAHA, the Junta de Andalucia (JA)
replaced the Max Planck Society and approved on
April 10th its incorporation to the observatory now
renamed as “Centro Astrondmico Hispano en
Andalucia”. The IAA is considered as the institute
of reference for the agreement between JA and
CSIC for the operation of CAHA. The project LUCA
(Local Universe from Calar Alto) proposing a new
instrument for the 3.5m telescope delivered its
feasibility study to the IAA Directorate and CSIC
Presidency on July 2019. After a careful
consideration of the feasibility study, the CSIC
Presidency decided on October 2019 that the

project shouldn not be continued based on a deep
analysis of both eventual competitors, and the
time-line of the project, specially taking into
account the availability of both the funding and the
scientific team. A new call for legacy projects with
present or proposed CAHA instrumentation was
released in December 2019, with the
corresponding meeting for presenting the
proposals scheduled for March 2020. The new
proposals have a significant IAA participation.

The IAA kept committed with the Square Kilometre
Array (SKA) project. Currently in the final stages of
design, its construction is expected to start in 2021.
The IAA coordinates the participation of Spain in
the SKA, providing support to the scientific
community as well as to technological groups from
academia and industry, in close collaboration with
CDTI. The celebration of the “Spain in SKA!”
workshop at the IAA in June 2019 is clearly in line
with our actions. Benefiting from its current
expertise in radio-astronomy, its e-Science
experience, and its role as coordinator of the
Spanish participation in SKA, the IAA seeks getting
accredited in the future as the SKA Regional Center
(SRC) node in Spain, as part of the European SRC
network. The work on the SRC was initiated as
planned in our Severo Ochoa strategic program.

You will see that, in addition to the new section for
“Awards” already started for the 2018 report, a
new section is devoted from now on to our
“Gender Actions”. This report has been prepared
with the aim of showing the reader a panorama of
the scientific and technological activity developed
at the IAA in 2019. We share with you our
satisfaction of working on the frontier of
astrophysics, in a Center of Excellence Severo
Ochoa, recognized by our Ministry as being among
the best in the world in our scientific area.

Prof. Antxon Alberdi

Director

Dr. Isabel Marquez

Scientific Director of the project "Severo Ochoa — IAA”
Instituto de Astrofisica de Andalucia, CSIC

August 2020



RESEARCH
ACTIVITY

The Instituto de Astrofisica de Andalucia (IAA) is the
largest and most productive Astronomy center of the
Consejo Superior de Investigaciones Cientificas (CSIC).
The research activity of IAA is carried out in the
framework of four different departments:

1. Extragalactic Astronomy

2. Radioastronomy and Galactic Structure
3. Solar System

4, Stellar Physics

This research is supported by a number of research
groups devoted to different astrophysical topics. The
Instrumental and Technological Development Unit
(UDIT), the Computer Center (CC), and the Observatory
of Sierra Nevada (OSN) provide technical and scientific
support to each research line.

The description of the research activity and highlights of
our research groups, units and observatory during 2019
are next presented.

Additional information on the Observatory of Calar Alto
is included in this report, since the IAA is the CSIC
reference center for this international astronomical
observatory.

This report includes the activities of the following
research lines:

- AGN jets

- ARAE

- Galaxy Evolution

- HETH

- Low-mass stars and exoplanets

- Physics of the Interstellar Medium

- Planets and Minor Bodies of the Solar System
- Solar Physics

- Stellar Systems

- Stellar Variability

- Terrestrial planets’ atmospheres

- Theoretical gravitation and cosmology



AGN JETS

RELATIVISTIC JETS AND
BLAZARS

Overview

Our research group is focused on the study of
supermassive black holes and their immediate
environments, from the innermost accretion disks
around their event horizons to the ultra-relativistic jets
that are born from them. These jets are commonly
present in multiple astrophysical sites, from active
galactic nuclei (AGN), to microquasars and GRBs. For
AGNs, huge amounts of energy are released as a
consequence of mass accretion onto supermassive black
holes (SMBHSs), lurking in the center of these galaxies. In
AGNs the accretion leads to the formation of pairs of
powerful and highly collimated relativistic jets,
extending far beyond the size of the host galaxy.

Relativistic jets have probably an electromagnetic origin,
in which helical magnetic fields may play an important
role. Relativistic electrons in the jet, threaded by a
magnetic field, radiate most of their energy as
synchrotron and perhaps inverse Compton emission
across the entire spectrum, from radio to gamma-rays.
Our observational study is based on a multi-instrument
and multi-spectral range approach. This includes very
long baseline interferometry (VLBI) observations at
millimeter wavelengths with the Event Horizon
Telescope and with the orbiting antenna RadioAstron,
which allows the study of the innermost jet regions with
an angular resolution of the order of few tens of
microarcseconds. Multi-waveband observations across
the whole electromagnetic spectrum, including radio,
millimeter, optical, X and gamma-rays, are also
employed by our group to provide the necessary
information to study the origin, location, and properties
of the emission at all spectral ranges registered by
current instrumentation, and new facilities that are still
coming (CTA, SKA), in which our group participates.
Interpretation of the observations is carried out through
the comparison with our numeric relativistic
magnetohydrodynamic and non-thermal emission
simulations.

Highlights in 2019

On April 10, 2019, the EHT Collaboration presented the
first image of a black hole [65, 66, 67, 68,69,70], thus
transforming these elusive objects from the realms of
science fiction to science fact. The central compact radio
source in the radio galaxy M87 was resolved out into an
asymmetric bright emission ring with a diameter of 42
pas, consistent in size and shape with the lensed photon
orbit encircling a dark shadow caused by photon capture

First image of a black hole shadow obtained by the Event
Horizon Telescope (EHT) Collaboration at the center of the
elliptical galaxy M87

at the event horizon of a 6.5 billion solar masses black
hole, as predicted by general relativity.

EHT observations thus provide confirmation for the
presence of supermassive black holes powering active
galaxies. It is in this extreme environment of the black
hole event horizon that strong-field GR effects become
evident and the accretion and outflow processes that
govern black hole feedback on galactic scales originate.
Imaging black holes on event horizon scales that resolve
these effects and processes would enable new tests of
general relativity and the extraordinarily detailed study
of core AGN physics. In the near future, the EHT will be
able to make the first real-time movies of SMBHs (like
Sgr A*) and their emanating jets.

MEMBERS

I. Agudo, A. Fuentes, J.L. Gdmez, J.E. Ruiz del Mazo, G. Zhao

INVITED RESEARCHERS

Dr. Rocco Lico (Max-Planck-Institut fiir Radioastronomie,
Germany); Dr. Hiroki Okino (National Astronomical
Observatory of Japan); Dr. Clemens Thum (IRAM-Granada)

LINES OF RESEARCH

Multi-wavelength observations of AGN jets; Relativistic
MHD and non-thermal emission simulations



ARAE

(ASTROFISICA ROBOTICA Y DE
ALTAS ENERGIAS)

Overview

The ARAE research group was founded in 2001 (under
the auspices of the PAI), although some of its members
had already started their activity in 1990. Scientists and
engineers are working on a variety of projects,
combining their strengths. Research areas are multi-
range observations of high-energy phenomena,
theoretical stellar evolutionary models and models of
stellar population synthesis. Significant technological
developments are also carried out, regarding the
robotization of small/medium size observatories and
astronomical instrumentation development such as the
BOOTES network of telescopes. We are also involved in
space-borne missions. Teaching, public outreach and
citizen science are also part of the ARAE activities.

Highlights in 2019

- GRB 160821B was a short-duration gamma-ray burst
detected in the outskirts of a spiral galaxy at a redshift
z=0.1613, at a projected physical offset of 16 kpc from
the center of that galaxy. We obtained multiwavelength
observations and modeled them with two distinct
components of emission: a standard afterglow, arising
from the interaction of the relativistic jet with the
surrounding medium, and a kilonova (KN), powered by
the radioactive decay of the sub-relativistic ejecta.
Analysis of the KN properties suggested a rapid
evolution toward red colors, similar to AT2017gfo (the
KN associated to the gravitational wave GW170817),
and a low nIR luminosity, possibly due to the presence
of a long-lived neutron star (NS). The global properties
of the environment, the inferred low mass (Mej=0.006
MQ@) and velocities (Vej>0.05c) of lanthanide-rich ejecta
are consistent with a binary NS merger progenitor [242].

- In order to address the development of astronomical
observatories through history, from an architectural
point of view, we focused on 32 observatories (in the
period 1259-2007) and carefully analyzed their
architectures. Considering the impact of the
construction itself or its facilities on the results of the
research (thermal or structural stability, poor weather
protection, turbulence, etc.). We presented a
theoretical-critical contribution that, at least, invites
reflection of those involved in the development of
astronomical observatories in the future [35]. A
classification of astronomical observatories into 10
architectural types was also proposed (Castro Tirado
2019, PhD Thesis).
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Programmatic-functional configuration in its evolution
from the Islamic-medieval observatory to the
contemporary one for the analysed sites. Scales are the
same to allow direct comparison [35]

MEMBERS

A.J. Castro-Tirado, M.A. Castro-Tirado, A. Claret dos Santos and
E.J. Fernandez-Garcia

INVITED RESEARCHERS

Ayala Gémez, A. (UGR), Caballero Garcia, M. D. (CAS, Rep.
Checa); Lépez Casado, M.C. (UMA); Martinez Delgado, D.
(MPIA, Germany), Pérez del Pulgar, C. (UMA), Hu, Y., Zhang, B.
(Nanjing U., China)

LINES OF RESEARCH

Robotic Astronomy; High-Energy Astrophysics;
Astrophysical Transients; Theoretical Stellar;
Evolutionary models; Models of stellar population
synthesis



GALAXY EVOLUTION

Overview

The group conducts observational and theoretical
studies over a wide range of issues on galaxy structure
and evolution and cosmology, from the inner stellar and
diffuse components to their large-scale cosmic
distribution and evolution. This is complemented with
participation in instrumental and technological projects.
Our main topics include the physics of star formation,
the diffuse medium in stellar clusters and galaxies, the
nuclear activity in galaxies, or the environmental
dependence of the structure and evolution of galaxies.
These activities include supervising PhD, teaching, public
outreach, and eScience.

Highlights in 2019

- Revisiting the hardening of the stellar ioinizing
radiation in galaxy discs [195]. The equivalent effective
temperature of ionizing massive clusters was derived
using relative intensities of optical emission lines and a
new bayesian-like code developed by us. With this code
we analyzed the hardening of the ionizing stellar
radiation across the disc of nearby well-characterized
galaxies, like M101.

- A bayesian-like approach to derive chemical
abundances in type-2 AGN based on photoionization
models [194]. We released a new version of the code
HII-CHI-mistry to derive chemical abundances in
Narrow-Line Regions in Seyfert 2 galaxies from optical
emission lines. Results for a sample from the literature
led to both, higher oxygen abundance and ionization
parameter as compared to star-forming galaxies.

- Searching for intergalactic star forming regions in
Stephan’s Quintet with SITELLE [60]. The spatially
resolved kinematics, ionized and diffuse gas of Stephan's
Quintet (SQ) was analyzed with the 11'x11' field-of-view
of the CFHT imaging Fourier transform spectrograph
SITELLE, allowing complete sampling of interactions in
the entire galaxy system. Our observations revealed a
complex 3D strands system in SQ for the first time.

- Metals and dust content across the galaxies M 101
and NGC 628 [249]. We studied the spatially resolved
metal content and dust of the nearby spirals M101 and
NGC 628. Abundances of their gas and stars, and dust
content were studied within chemical evolution. We
derived oxygen effective yield (yefr) and gas-to-dust mass
ratio (GDR) across both galaxies; we found the metal
budget consistent with the simple model of chemical
evolution, for yes between 0.5 and 1 solar; suggesting
some gas flows for outermost M101. The derived GDR
vs. metallicity relation shows two slopes, breaking at 12

" . 30"
Stephan's Quintet complex 3D Ha strands uncovered with
SITELLE. Front page of A&A September 2019 [60]

Top: HI PV diagram of HCG 16. Bottom, left: PV slice as a red
line on the moment-zero; right: same line on DECaLS r [115]
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Intrinsic (top) and observed (bottom) fractions of DAGN in
equal mass mergers of Sb spirals in the nearby universe as a
function of merger timescale [230]



+ log(O/H) = 8.4, the critical metallicity predicted by dust
models.

- Stellar mass-to-light ratios (M/L) from CALIFA [81].
We applied the fossil record method of stellar
population to 450 galaxies, observed with IFS in the
CALIFA survey, and derived the radial structure of the
M/L. We measured observed and synthetic radial colors
in the optical to study the spatially resolved M/L vs. color
relations (MLCRs). The sample covers all morphologies
and galaxy stellar masses, from 1084 to 102 Mg. Our
main results were that (a) M/L has a negative gradient,
steeper within the central 1 HLR; it is steeper in Sb-Shc
than in early-type galaxies. (b) The MLCRs have a scatter
of 0.1 dex; the smallest dispersion found for the
combinations (i, g — r) and (R, B — R). Extinction and
emission lines do not affect the scatter. Morphology
does not have a significant effect, except if the general
relation is used for galaxies redder than (u - i) > 4 or
bluer than (u - i) < 0. (c) The IMF has a large effect on
MLCRs. (See http://pycasso.iaa.es/ML).

- AMIGA team found that the neutral HI gas in HCG 16
is consumed by tidal encounters and star formation
[115]. The workflow is fully reproducible and executable
in the cloud. The team studied Hl-rich, ultra-diffuse
galaxies, finding that their properties cannot be
explained by environmental effects [109]. In [29] we
made a comprehensive study of the optical
morphologies in the AMIGA sample.

SKA coordination activities continued, e.g. the Open RIA
meeting "Spain in SKA!", or the negotiation of contracts
for SKA construction. As co-chair of SKA HI SWG the P.I.
of AMIGA gave talks on the requirements of the HI
community for the future SKA regional centres (SRCs).

AMIGA contributed to design a SRCs network for
researchers to exploit data according to Open Science
(OS) principles, and to the H2020 ESCAPE, that
addresses OS challenges shared by ESFRI facilities in
Astronomy and Particle Physics. AMIGA's P.l. was
designated by the Ministry as Spanish representative in
the SRC Steering Committee and leads the development
of an SRC prototype at the IAA, with support from the
IAA Severo Ochoa programme.

- Dual AGN fractions from major mergers [230]. We
used a suite of 432 collisionless simulations of bound
pairs of spirals with mass ratios 1:1 and 3:1, covering a
wide range of merger parameters and global properties
consistent with lambda CDM, to study the connection
between dual AGN (DAGN) and major mergers. A
feature of our treatment is that it allows us to obtain
large sets of experiments to do statistics on the
parameters governing dual activity, including
constraints in projected distance and velocity that mimic
the limitations of AGN surveys. Our simulations showed

that frequencies of binary systems range up to 15%.
These are reduced tenfold when applying observational
constraints from the DAGN fraction at low redshift. We
demonstrated that the most common limitations in the
detection of close active pairs are sufficient to reconcile
the intrinsic and observed frequencies.

- Exploring the MID-infrared SEDs of Six AGN Dusty
Torus Models [85, 86]. We analyzed all available torus
models and compared them with real data, concluding
that discriminating models require mid-infrared
spectroscopy if the host galaxy contribution is less than
50%. Hoenig clumpy disk plus wind best represents high
luminosity objects, while Nenkova clumpy model is best
for low luminosity AGNs.

- Black Hole Mass Estimates in Quasars at high redshift
[156]. We analysed the CIVA1549A and HP profiles to
test whether the width of the high-ionization CIV could
be used as a virial broadening estimator for high redshift
QSOs, as a substitute of HB BH mass estimator. We used
high S/N optical and NIR spectra of 76 QSOs covering a
wide range in luminosity (10%3-3x10*% [erg/s]) and
redshift (z=0-3). Large blueshifts in CIV indicate that part
of the BLR is not virialized, so FWHM(CIV) cannot be
used without significant corrections. Once FWHM(CIV) is
corrected considering the Eddington ratio and the
luminosity of the quasar, we obtained a new CIV-based
scaling law that yields unbiased BH masses with respect
to those based on Hp.

MEMBERS

Castillo, M.T.; Cazzoli, S.; Damas, A.E.; Duarte Puertas, S.;
Fernandez-Pefia, M.; Garcia Benito, R.; Garrido, J.; Gonzélez
Delgado, R.M.; Gutiérrez, J.; Hermosa, L.; Iglesias, J.; Jones,
M.G.; Kehrig, C.; Luna, S.; Marquez, |.; Martinez Solaeche, G.;
Masegosa, J.; Moldon, J.; del Olmo, A.; Perea, J.D.; Pérez, E.;
Pérez Montero, E.; Povic, M.; Rodriguez Martin, J.; Roman, J.;
Sanchez, S.; Verdes-Montenegro, L.; Vilchez, J.M.

INVITED RESEARCHERS

L.A. Diaz-Garcia (ASIAA, Taiwan); M. Martinez Aldama (Center
for Theoretical Physics, Polish Academic of Sciences, Poland);
P. Marziani (Osservatorio Astronomico di Padova, INAF, Italy)

LINES OF RESEARCH

Active Galactic Nuclei; Astronomical instrumentation;
Cosmic evolution of galaxies; Open Science;

Physics of Quasars; Star formation and violent SF

in galaxies; Synthesis of stellar populations; The
interplay between massive star formation and chemical
evolution in galaxies; The influence of the environment
on the evolution of galaxies
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HETH

(HIGH ENERGY TRANSIENTS
AND THEIR HOSTS)

Overview

HETH focuses on the study of explosive transients and
their host galaxy environments. We study gamma-ray
bursts (GRBs), supernovae (SNe), novae, fast radio
bursts (FRBs) and gravitational wave counterparts (GW).
For our research we use multi-wavelength data from
ORM, OSN, CAHA, VLT, ALMA and NOEMA. Another
interest are the environments of stellar explosions to
learn more about their progenitors. Finally, we also
devote time to develop new astronomical
instrumentation. HETH is member of several
international collaborations to study GRBs and SNe,
their hosts as well as GW counterparts.

Highlights in 2019

- Highly luminous supernovae associated with gamma-
ray bursts I. GRB 111209A/SN 2011kl in the context of
stripped-envelope and superluminous supernovae.
GRB 111209A was one of the longest GRBs ever
discovered, lasting around six hours. It was accompanied
by a bright afterglow and an exceptionally luminous SN.
This SN resembled superluminous SNe and in Kann et al.
we placed SN 2011kl into the context of a large sample
of stripped-envelope SNe, showing that it has
exceptional properties compared to other GRB-SNe.
This also offers strong evidence that this SN must be
powered by magnetar central engine instead of classical
6Ni decay [117].

- Signatures of a jet cocoon in early spectra of a
supernova associated with a gamma-ray burst.

GRB 171205A, one of the closest GRBs to date at only
160 Mpc, had a very weak afterglow. This allowed us, for
the first time, to detect emission from a hot cocoon
surrounding the jet at less than a day after the explosion,
expelling material from the very center of the star. Such
a cocoon had been predicted by theorists, but never
observed before.

The material in the cocoon moved at speeds up to
100,000 km/s, consisting almost purely of *®Ni and Fe-
peak elements. The hot cocoon rapidly decays in time,
giving way to the usual afterglow (power-law) and
supernova (black-body, BB) emission observed in other
long GRBs [108].

Days after Burst Trigger
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Top: Colorimage of the host of GRB 171205A and the GRB/SN
in an outer spiral arm. Bottom: SED evolution of the
cocoon/SN showing the double BB [108]

MEMBERS

CJ.F. Agiii; K. Bensch; M. Blazek; L. 1zzo; D.A. Kann; C.C. Thone;
A. de Ugarte

LINES OF RESEARCH

Gamma-ray bursts; Supernovae (Type lin, broad-line Ic,
SLSNe, GRB-SNe); Supernova progenitors; Novae and
nova remnants; Gravitational wave counterparts;
GRB/SN host galaxies and GRB/SN environments;
Starburst dwarf galaxies in 3D; Astronomical
instrumentation




LOW-MASS STARS
AND EXOPLANETS

Overview

Our group “Physics of low-mass stars, exoplanets and
associated instrumentation” studies the physics of
planetary systems and their low-mass stars. In the last
years, the community has focused on these stars
because of the great interest they present for the
discovery of temperate rocky planets that could sustain
liquid water. Therefore, we work in all possible aspects
of the problem, from the general statistics and physics
of the formation and evolution of exoplanets and their
atmospheres to the internal structure and magnetic
activity of their stars. The group includes personnel with
experience in theoretical studies of stellar structure and
evolution, magnetic activity, asteroseismology, observa-
tions with space- and ground-based instruments,
technical development of new instrumentation, project
management and system engineering.

The group hosts the co-Pl-ship of the CARMENES
consortium. CARMENES (Quirrenbach et al. 2018, SPIE,
10702E, OW) is a worldwide unique instrument, co-led
by the IAA, that started its scientific operation at CAHA
observatory in 2016. It is collecting high-precision radial
velocity measurements simultaneously in the optical
and the near-infrared for a survey of more than 300 M-
dwarf stars to search and characterize temperate rocky
exoplanets. Furthermore, CARMENES has shown to be a
groundbreaking instrument for the study of exoplanet
atmospheres opening new lines of research from the
ground in this field.

Highlights in 2019

In 2019, we continued collecting data of M dwarfs both
with CARMENES and with photometric instruments at
the OSN to produce exciting results. CARMENES is
already the largest exoplanet survey for M dwarfs to
date. It already demonstrated its capabilities: published
31 papers with “CARMENES” in their title and 18 new
planets discovered, increasing in 50% the number of
planets that existed in the parameter space probed by
our instrument.

- Discovery of two temperate (inside the liquid-water
habitable zone), terrestrial (1.1 Mg) planets around
Teegarden’s star, the brightest ultra-cool dwarf
(spectral type M7.0V) and one of the closest to our
Solar System [255]. These planets constitute, therefore,
the fourth closest exoplanetary system with potentially
habitable planets. Detected with CARMENES data only,
the planets are the smallest ones detected around this
type of star with the Doppler technique. Teegarden b is
the planet with the highest Earth-similarity index
discovered so far. The star is very close to the ecliptic
(the plane of Earth's orbit around the Sun), hence
observers who directed their telescopes toward the Sun
in 2044 would see the Earth transiting our Sun.
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Teegarden’s star planetary system

- “The planet that should not exist”. CARMENES
detected a massive planet, with a minimum mass of 0.46
times the mass of Jupiter, and provided evidence for the
presence of a second candidate high-mass planet
around the small red dwarf GJ 3512 [167]. The system is
unique among those detected so far with RVs and
challenges current theories of planet formation and
evolution. Furthermore, indications point towards the
presence of another giant planet that was ejected when
interacting with the other two, making it very difficult to
understand how such a small star could have formed
three giant planets. Possibly the protoplanetary disk
was extremely massive.

- We participate in several collaborations to detect
planets in the closest systems to the Sun or to refine the
orbital elements, constrain their physical parameters
and search for additional planets in known systems. One
of the results from one of these collaborations were
published in [205], which followed up the transiting
planets discovered by CoRoT with ground-based
photometry. We refined the ephemeris in all these cases
and reduced the uncertainties of the orbital periods by
factors between 1.2 and 33. In most cases, our
determined physical properties for individual systems
are in agreement with values reported in previous
studies. However, in one case, CoRoT-27 b, we could not
detect any transit event in the predicted transit window.
- In our efforts to understand the planet-hosting M
dwarfs, we continue our efforts to understand and
detect pulsations in this type of star [see our review
paper, 211].
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PLANETS AND
MINOR BODIES OF
THE SOLAR SYSTEM

Overview

Three are the research areas comprising the group
"Planets and minor bodies of the Solar System": Planets,
minor bodies of the Solar System and Cosmic Dust
Laboratory.

Broadly speaking, this group aims to provide us with an
integrated view of the Solar System (excluding the Sun)
making use of observational data obtained from ground
and space. Moreover, several members of the group are
focused on the development of models of planetary and
cometary atmospheres in the Solar System.

Regarding the data obtained from space, it has to be
noted that we are involved in 5 planetary missions from
the scientific as well as from the technical point of view.
All technological challenges that we face are mostly
devoted to electronics engineering, being developed by
members of the UDIT.

The main objectives are:

a) Minor bodies: formation and evolution.

- Ground and space observations in multi-spectral
ranges.

-Theoretical modeling regarding both thermophysical
and coagulation processes, and physical properties of
dust in comets and Main-Belt Comets by Monte Carlo
dust tail models.

Since TNOs are believed to be the least evolved objects
within our solar system, they carry very important
information on the initial phases of the solar system,
with also implications to other solar systems.
Therefore, their study is important in order to
understand the early phases of solar system formation.
b) Planetary atmospheres and surfaces:

- Origin and evolution of the water content and its
derivates in the atmospheres of the Giant Planets and
Titan.

Determination of the turbulent transport and chemical
schemes controlling the measured vertical profiles by
the HIFl instrument on board the Herschel Space
Telescope (ESA)

- We are developing applications for the scientific
exploitation of the data provided by the laser altimeter
(BeLA) on board the Bepi Colombo mission. These data
are related to Mercury geology, geodesy, interior and
surface characteristics.

— We are strongly involved (CoPl level) from a
theoretical and technological point of view in the
NOMAD (Nadir and Occultation for Mars Discovery)
instrument on board of the ESA Exomars TGO Orbiter.
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- IAA Cosmic Dust Laboratory (CODULAB): Experimental
study of the angle dependence of the scattering
matrices of dust samples of interest for the Solar System
research, i.e., mineral dust particles that are potential
candidates for being present in the planetary and
cometary atmospheres of the Solar System (e.g. olivines,
pyroxenes, basalt, palagonite, calcite, carbon, etc).

Highlights in 2019

— Scientific operative phase of NOMAD on board
Exomars.

- The presence, if any, of the Methane in the Mars
atmosphere was established under 0.5 p.p.b.v. i.e. 100
times lower than previous published determinations
[123].

- Photo-polarimetry proved as a useful tool for
characterizing cosmic dust grains [76].

- Asteroid (6478) Gault is a new member of the Active
Asteroids class of bodies, releasing dust likely as a result
of a rotational disruption [168].
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PHYSICS OF THE
INTERSTELLAR
MEDIUM

Overview

This group studies the formation, evolution and death of
stars at different mass and spatial scales across distinct
environments.

The early stages of star and planet formation are studied
through radio interferometric observations and
modelling of the observed emission. Infalling molecular
envelopes, dusty circumstellar discs and ionized radio
jetsin young stellar objects are studied. The architecture
of nearby exoplanetary systems is inferred by studying
the leftover debris dust structures after the end of the
planet formation process. High angular resolution
observations are used for analysing the multiplicity of
massive stars.

The final stages of a star's life are studied by the multi-
wavelength characterization of evolved stars and the
wind-blown bubbles around them, to understand the
processes that shape planetary nebulae (PNe) and the
circumstellar medium around massive stars.

Radio interferometric monitoring of supernova (SN)
explosions and their distribution in Ultra Luminous
Infrared Galaxies (ULIRGs) is also carried out to
determine the SN and star formation rates. We also
disentangle the mechanisms for gas and dust heating.
High-energy phenomena are studied at different scales.

Highlights in 2019

- Within our studies of massive stars with radio and NIR
interferometry, we observed the triple hierarchical
system HD167971 with VLBI, confirming that the
detected non-thermal radio emission is associated with
the wind-wind collision region of the spectroscopic
binary and the tertiary component. The morphology of
the emission changes in accordance with the predicted
orbital motion of the tertiary around the spectroscopic
binary, as determined from NIR interferometric
observations. The total intensity also changes between
the two observing epochs in a way that is inversely
proportional to the separation between the two
components, with a negative-steep spectral index
typical of an optically thin synchrotron emission. The
astrometric solution derived for the stellar system and
the wind-wind collision region is consistent with
independent Gaia data [216].

- We presented VLBA observations of the water
fountain IRAS 18113-2503, to accurately measure the
location and 3-D velocities of its water masers [181].
Water fountains are evolved stars with high-velocity jets
traced by water maser emission, and they may
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Astrometric position of the HD167971 system and the C-band
radio emission of the 2006 (in black contours and colour
scale) and 2016 (in white contours) epochs. The
Spectroscopic Binary (SB) is represented by a cross, the
tertiary (T) with a dot. The projected orbital path is shown
with a solid line. The thick-solid lines represent the 2D bow-
shock profile from our geometrical model. The red diamond
shows the Gaia astrometric measurement for the system in
the 2016 epoch [216]
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(a) Location and radial velocities of masers in IRAS
18113-2503. Masers trace three pairs of arcs, tracing

episodic events of mass-loss (in, mid, and out). The centers of
the fitted ellipses (triangles) nearly coincide with the central
star (cross). (b) Radial velocities (color) and proper motions
(arrows) of masers. 3-D velocities of the ejections decrease
at larger distances from the central star [181]

represent one of the first manifestations of collimated
mass loss in the last stages of stellar evolution. IRAS
18113-2503 is the water fountain with the fastest jet



known (~350 km/s). Our VLBA observations show three
episodes of mass loss, ejected at intervals of 10 yr. This
suggests the presence of a binary central star with that
period, whereas evidence for binaries with such long
periods is very scarce in evolved stars. The decelerating
pattern of ejections indicates that they move in a dense
medium, which may imply that the secondary is of very
low (even substellar) mass.

- The central star of the planetary nebula NGC 2392, the
Eskimo Nebula, has long been suspected to be binary,
but optical data imply two inconsistent periods: a = 1.9
day period derived from N Ill emission lines and a =3
hour period derived from N IV absorption lines. A
Chandra X-ray observation of NGC 2392 unveiled
extremely hard X-ray emission from its central star,
which can only be attributed to accretion onto a
compact companion star. The = 6 hour modulation of
the X-ray emission provides key information to
understand this system: the 1.9-day period corresponds
to the rotation of the central star of the Eskimo, whose
atmosphere is irradiated by a hot companion, the 3-hour
period to the rotational period of this companion,
probed by absorption lines in its atmosphere, and the 6-
hour period to the orbital period of the binary system
implied by a hot accretion spot [88].

- The early phases of star formation are characterized
by infall motions of ambient material onto a central
protostellar object. In previous works we showed that a
signature of this infalling matter is a central blue spot in
the intensity-weighted velocity images. In this work we
derive an analytical expression for this velocity as a
function of the projected distance to the center. This
method is applied to existing data of several star-
forming regions, namely G31.41+0.31 HMC, B335, and
LDN 1287, obtaining good fits and deriving values of the
central masses onto which the infall is taking place [64].
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Artistic view of the binary system at the central star of the
Eskimo Nebula. The atmosphere of the central star (CSPN)
is irradiated by a hot white dwarf (WD), which accretes
material from the stellar wind of the former onto an
accretion disk. The top-left inset shows a Chandra and HST
composite picture of NGC 2392, where the X-ray emission
is shown in purple. The bottom-right inset shows X-ray
light-curves of the extended (constant) emission from the
hot bubble in NGC 2392 and the point-source (modulated)
emission at its central star [88]
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Image of the H13CO+ integrated emission (contours) and
intensity-weighted velocity (color scale) of the B335 core
showing the central blue spot towards the position of the
embedded protostar. The insets show the radial velocity
profiles of H13CO+ (from Nobeyama) and 13CO (from
ALMA). The dashed lines show the best simultaneous fit to
all the data, deriving a central mass of 0.1 solar masses [64]




SOLAR PHYSICS

Overview

The IAA’s Solar Physics Group (SPG) main scientific
interests root in solar spectropolarimetry and
magnetic fields from all the three points of view:
theoretical, observational, and instrumental.
Investigations and developments are carried out on:

e the radiative transfer equation (RTE) for polarized
light in the presence of magnetic fields, in order to
work out the sensitivities of the Stokes spectrum on

the various physical quantities of the solar
photosphere,
e the inversion of the RTE for its use on the

interpretation of spectropolarimetric measurements
in terms of the thermodynamic, magnetic, and
dynamic parameters of the Sun,

e the structure and physical nature of photospheric
magnetic structures like plage and network flux tubes,
the umbra, the penumbra, and the moat of sunspots,
and the internetwork magnetic fields,

e the design, development, and construction of solar
instrumentation.

Highlights in 2019

Science

- A review study of the quiet-Sun magnetism was
published in Living Reviews in Solar Physics [19]. With no
more than 100 articles, this high impact (> 12), by-
invitation only journal maintains an up-to-date view of
most important topics in solar physics. With this 124-
page long paper, our team members offer a complete
picture of the current observational knowledge in the
field.

- A thorough study on the characterization of both
isotropic and anisotropic Fabry-Pérot interferometers
was carried out [13, 14]. We discussed the chosen
configuration (collimated or telecentric) for both ideal
and real cases. For the real cases, we focused on the
effects caused by the polychromatic illumination of the
filter by the irregularities in the optical thickness of the
etalon and by deviations from the ideal illumination in
both setups. The birefringence effects of crystalline
etalons were thoroughly studied and the possible
consequences in the Stokes profiles of selected spectral
lines were discussed.

Instrumentation

- Pre-study of the image stabilization system for the PMI
instrument of the ESA’s Lagrange mission.
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- Manufacturing and tests of the AMHD and DPU
prototypes for the TuMag and SCIP instruments of the
Sunrise Il mission.

- Thermo-vacuum tests of the TuMag and SCIP, in-house
designed and manufactured, cameras.

- Tests of the electronic inverter and data compression
systems for the SO/PHI instrument aboard the ESA’s
Solar Orbiter mission.

MEMBERS

Alvarez, D., Bailén, F. J., Balaguer, M., Bellot, L. R., Cobos, J. P.,
Del Toro Iniesta, J. C., Dorantes, A., Girela, F., Hernandez, D.,
Herranz, M., Labrousse, P., Lopez Jiménez, A. C., Moreno, A.J.,
Orozco, D., Ramos Mas, J. L., Sanchez, A.

INVITED RESEARCHERS

Campos Rozo, J.I. (University of Graz, Austria), Chian, Abraham
(U. Adelaide, Australia and INPE, Brazil), Gosic, M. (LMSAL, Palo
Alto, CA, EEUU), Hansteen, V. (University of Oslo, Norway),
Murabito, M. (Oss. Astronomico di Roma, INAF, Italia), Ortiz
Carbonell, A. (University of Oslo, Norway), Utz, D. (University
of Graz, Austria)

LINES OF RESEARCH

Quiet-Sun and active region magnetism; Magnetic
coupling of the solar atmosphere; Diagnostics
techniques in spectropolarimetry; Solar cycle; Solar
instrumentation



STELLAR SYSTEMS

Overview

The Stellar Systems Group (SSG) was created in 1988.
Since then, our research interests have diversified, even
though the group has grown at a slower pace. The
group's development is based on the two basic concepts
of internationalisation and specialisation. We are
leading the study of stellar clusters, massive stars, and
the Galactic Centre. Currently, the group is studying the
connection between star-forming processes and spatial
and kinematic structures at different scales
(http://ssg.iaa.es), has finished an unprecedented study
of the Galactic Centre region (http://gc.iaa.es) and is
creating the most complete catalogue of Galactic
massive stars.

The Galactic Centre is located at only 8 kpc from Earth.
It is the only nucleus of a galaxy that can be observed on
milli-parsec scales. Therefore, it is fundamental for
studying supermassive black holes, nuclear star clusters,
or the physics of star formation in conditions that
approach those in starburst galaxies and in galaxies at
the peak epoch of star formation in the Universe. The
IAA Galactic Centre Group (GCG) approaches these
questions mainly via high angular resolution infrared
observations. It evolved from a one-man team to a real
group thanks to an ERC Consolidator Grant (2014-2019;
Pl Schoedel). The GCG is internationally well known and
collaborates with teams in leading international
institutes (e.g., N. Neumayer’s nuclear cluster group at
the German MPIA, or A. Ghez’s Galactic Centre Group at
UCLA). The next big project of the GCG is an
unprecedented proper motion study of stars in the GC
to unravel its components and formation history and to
study the present-day initial mass function in this
emblematic environment.

Highlights in 2019

- Key results obtained under leadership of the GCG in
2019 were: (1) The first data release of the
GALACTICNUCLEUS survey [177]: The state-of-the-art
near infrared survey GALACTICNUCLEUS (JHKs bands,
0.2” angular resolution) supersedes any comparable
work by a factor of roughly 100 in the number of
measured sources and provides a rich data mine for
studying the centre of the Milky Way. (2) Identification
through proper motions measurements of a new
candidate for the many “missing” young clusters at the
Galactic Centre [224].

- One of the primary objectives of the Stellar Systems
Group is to establish observational constraints that
allow us to distinguish between the different models
and proposed physical processes that drive the
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A dust extinction map of the Orion A molecular cloud
derived from Herschel-SPIRE / Planck / 2MASS infrared
maps [213]. The symbols indicate the locations of density
peaks identified with our technique; orange squares
indicate the locations of density peaks in the Tail sub-
region, green circles are peaks in the rest of the cloud, and
red dots indicate positions of peaks coincident with Young
Stellar Objects

formation of stars from a cloud of molecular gas.
Analysing the molecular clouds The Pipe and Orion we

determined the primordial nature of spatial
segregation by mass of pre-stellar cores, and as volume
density, not mass, is the factor that generates a better
defined spatial segregation [213]. This result shows that,
mass and density, spatial segregation appear in the early
stages of cloud collapse and fragmentation, and are not,
or not only, due to the later dynamical relaxation of the
stellar system. We also performed a comprehensive
analysis of the new GALANTE photometric system
[141], mainly developed for tailoring a homogeneous
catalogue of the bright (V~17) northern Galactic disk.
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STELLAR
VARIABILITY

Overview

Research in the stellar variability group has been related
with the fractal character of time in the time series
describing the light curves of some pulsating stars. This
can be the origin of many peaks in the power spectra of
several objects which are not yet understood.

Recently, we have included the effects of rotation on the
pulsations of stars and one paper concerning the
interplay between Astroparticles and Asteroseismology
has been published and within the PLATO2.0 project.
Besides, activity related with open science within the
project SKA-Link have led the group to participate in the
ESCAPE European project.

Highlights in 2019

- We participated in the asteroseismic analysis of 200
light curves from sector 1 and 2 of the TESS mission. In
this worldwide collaboration, classification of the
pulsation content (in & Scuti, y Doradus or roAp variable
stars), and comparisons with the theoretical models
where made. Results allowed us to announce the
discovery of the roAp with the shortest period known to
date (4,7 min) [44] and to confirm that the mixing
processes in the outer envelope of intermediate-mass
variable stars are relevant regarding the excitation
mechanisms theory [8].

- The Asteroseismology use case is based on the analysis
of light curves of pulsating stars in order to derive their
internal structure parameters and how they evolve.
Development of specific numerical codes for the
treatment and analysis of data generated by the space
photometric mission PLATO2.0 is a task assumed by our
team. This study includes standard harmonic analyses
and non-standard fractal time series analyses. Using
these techniques, we found [46] that there is a fractal
background component determining the frequency
content extracted using classical techniques. In addition
to this, the innovative application of fractal techniques
resulted especially relevant to extract true oscillation
modes in iterative harmonic fitting procedures, pointing
to a new stop criterion based on the percentage of
fractal component that is present in the residuals of the
fitting.

- Implementation and development of the TOUCAN
virtual observatory tool. This tool is a reference of
management, comparison and analysis of astrosismatic
models. Creation of workflows for the processing of
observation data following the precepts of
reproducibility of the "Open Science" within our

Fractal analysis technique CGSA as a new stop criterion for
the frequency extraction from the light curves of pulsating
stars [46]

participation in the ESCAPE project funded by the
European Community.
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TERRESTIAL PLANET’S
ATMOSPHERES

Overview

We investigate the Earth's atmosphere by retrieving,
processing and analysing data of MIPAS and SABER
(space-) and SATI (ground-) based instruments. We
focus on the study of the effects of solar particles and
radiation on atmospheric composition, and trends in
temperature and species abundances. We also study
atmospheric electricity in planetary atmospheres and
are analysing ASIM and TARANIS data. The ESA ASIM
mission was launched in 2018 and its data is being
currently analyzed. The GALIUS (Atmospheric Electricity)
laboratory was opened in 2018 and has been operating
through 2019. The ERC elightning project continues its
development of numerical models of lightning. We are
analysing the Martian upper atmosphere using GCM
models and Mars Express and IUVS-MAVEN data; and
started the analysis of NOMAD/TGO data. We also
advanced in exo-atmospheric studies, having detected
multiband signals of H20 in hot Jupiters, and analysed
the Helium triplet absorption in the escaping
atmospheres of HD 209458 b, HD 189733 b and GJ 3470
b from CARMENES data

Highlights in 2019

- We developed the first global atmospheric chemical
modeling of stratospheric blue jets and found that they
can have a non-negligible impact on key greenhouse
gases as N20 and 03 [193].

- The NOMAD and ACS instruments (ExoMars-TGO)
captured the development of Mars global dust storm of
2018 and monitored the increase in atmospheric H20
and HDO. These data are crucial for understanding Mars’
atmospheric escape and its past climate [246].

- We detected water vapour in the hot Jupiter HD
209458b in the near-IR (0.96-1.06 um). This is the first
detection of H20 from this band individually. We also
obtained firm evidences of day- to night-side winds at
the terminator [218].
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Latitude-altitude(km) zonal mean distribution of the
differences in the 03 annual average between two
simulations with and without Blue Jets [193]

NOMAD (blue, red) and ACS (cyan, yellow) measu-rements of
H20 in Mars’ atmosphere before (blue and cyan) and during
(red and yellow) the storm [246]
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S/N map of H20 in HD 209458b obtained with the CCF
technique in the NIR. Maximum significance is found at the
planet velocity (~150 km/s) [218]
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THEORETICAL
GRAVITATION AND
COSMOLOGY

Overview

20th-century physics totally changed the way we
understood the world by giving birth to two
revolutionary theories, General Relativity (GR) and
Quantum Mechanics (QM). However, it has left us with
a giant puzzle, which might turn to be the seed of a new
revolution. Instead of having a single theoretical
framework with which to understand nature, we have
two, and two that are mutually inconsistent, at least as
far as we can see. In order to describe a system or
process in physics we have first to decide which of these
two realms it belongs to. Then, we can proceed with the
corresponding machinery. The situation is not
particularly appealing, but one might pass over in silence
if there were no system or process belonging to both
realms at once. But this is not the case, there are at least
two situations that ask for GR and QM at the same time:
the formation and evolution of black holes and the origin
and evolution of the Universe as a whole, the subject of
Cosmology. The main activity of our group is to
investigate these two situations and to search for ways
of combining the gravitational and the quantum realms.
For that we use a wide range of techniques: From
geometrical techniques in GR to group-theoretical and
condensed matter techniques.

Specifically, our group works on a number of specific
subtopics that we briefly describe here.

1. Gravitational collapse in theories of gravity beyond
Einstein's GR: We are interested in making a comparison
between the collapse process in standard GR and that in
other gravitational theories that incorporate
modifications to GR. In particular, we analyze the effect
that a specific regularization of the classical singularity
would have in the process of collapse itself and in the
final forms of equilibrium one could attain.

2. Group-theoretical quantization: We are further
developing the group-theoretical quantization scheme
to attack the problem of quantization of GR or at least,
of subsectors of it, reduced by symmetry considerations.
To apply these techniques, we are firstly developing a
gauge theoretical version of GR mixed with other
interactions such that the internal and spacetime
symmetries appear on an equal footing.

3. Analogue and Emergent Gravity: Condensed matter
systems with emergent geometrical properties have
already proved to be very important in the
understanding of which type of quantum corrections
one could expect to see when probing gravity at high
energies. For instance, they provide a way of studying
the high-energy properties of Hawking radiation. We are
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resonant pumping

Sketch of exciton-polariton device to generate a quantum
fluid of light which then makes a transition between a
subsonic and a supersonic regime creating an analogue
black hole horizon

analyzing whether the dynamics of GR can also be
obtained as an emergent phenomenon.

4. The origin of the mass of the particles: One of the
biggest problems in physics is to understand what is the
origin of the mass of elementary particles. In the
standard model of particle physics, the mass emerges
owing to the interaction of the Higgs particle with
initially massless fermions. We are investigating an
alternative mechanism that does not need the existence
of the standard Higgs. It relies on the possibility of
mixing gravity with other interactions and on the group
theoretical quantization of non-Abelian Yang-Mills
theories.

Highlights in 2019

-We wrote an invited review article for Nature Physics
describing the state of the art of the experimental
efforts to create analogue black-hole horizons in
laboratory systems. We also discussed the lessons we
are taking from these efforts [16].

-It is common to say that a black hole should be
distinguishable from an ultracompact object because
the former cannot accommodate any hair while the
latter could. However, we showed that ultracompact
stellar objects can accommodate just a tiny amount of
hair: they become progressively hairless as its
compactness approaches the black hole limit [17].

MEMBERS

V. Aldaya, J. Arrechea and C. Barcelé

INVITED RESEARCHERS

L.J. Garay (UCM), L.C. Barbado (U. Vienna, Austria), R. Carballo-
Rubio (SISSA, Italy), S. Liberati (SISSA, Italy)

LINES OF RESEARCH

Gravitational collapse and semiclassical gravity; Group
theoretical quantization; Analogue and emergent
gravity; Origin of masses of elementary particles



CALAR ALTO
OBSERVATORY

Located on the mountain range of Los Filabres, in
Almeria, at a height of 2167m, the Calar Alto
Observatory (CAHA) is, since 2019, operated jointly by
the Junta de Andalucia and the Spanish National
Research Council (CSIC). The IAA-CSIC is the reference
institute of the observatory. CAHA provides three
telescopes with apertures of 1.23m, 2.2m and 3.5m to
the general community. The ideal atmospheric
conditions for astronomical observations and the
aperture size of the telescopes at CAHA make of it the
most important astronomical observatory in the
continental Europe.

The CAHA telescopes are equipped with state-of-the-art
astronomical instrumentation including direct imaging
optical and near-infrared cameras, and intermediate-
and high-dispersion spectrographs. The observatory
itself has its own technical installations: clean rooms,
electronic, mechanic and computing facilities, and all-
sky cameras and sensors to monitor the quality of the
night sky. The observatory offers aluminizing services as
it has the largest aluminizing chamber in Europe, which
can host mirrors with diameters up to 4m. It is also
defined as Singular Scientific-technical infra-structure of
MICINN (ICTS) for Astronomy.

SCIENTIFIC RESULTS IN 2019

The total number of publications in 2019 kept the
highest score in all our historic records with 111 papers
(see top figure). This represents an extraordinary record
considering the total number of telescopes being
operated at the mountain.

CARMENES FINDS AN ANOMALOUS PLANETARY SYSTEM

CARMENES instrument, co-led by the IAA-CSIC, detected
a giant planet around a dwarf star from the Observatory
of Calar Alto (Almeria). The planet could have been
formed by the rupture of the disk around the star, and
not by the accumulation of gas around a solid nucleus,
as it is believed that gas giants form [167].

CARMENES found a giant gas planet around the red
dwarf star GJ3512, as well as indications of the presence
of another planet. The finding, published in the journal
Science, called into question the most accepted model
of formation of the giant planets, which states that they
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are born from a solid nucleus that accumulates gas, and
opens up the possibility of their formation after the
rupture into fragments of a protoplanetary disk.

SPACE- AND GROUND-BASED OBSERVATIONS REVEAL A
PLANETARY TRIO AROUND A NEARBY STAR

Combining data from the TESS satellite and from various
instruments on the ground, CARMENES among others,
led to the detection of a multiple planetary system
around a nearby star. The work, involving researchers


http://www.caha.es/news/releases-mainmenu-163/13481-carmenes-finds-an-anomalous-planetary-system-that-challenges-our-understanding-of-how-planets-form
http://www.caha.es/news/releases-mainmenu-163/13439-space-and-ground-based-observations-reveal-a-planetary-trio-around-a-nearby-star
http://www.caha.es/news/releases-mainmenu-163/13439-space-and-ground-based-observations-reveal-a-planetary-trio-around-a-nearby-star

from IAA-CSIC, opened the door to the detailed study of
multiple planetary systems [145]. The combination of
data from TESS (Transiting Exoplanet Survey Satellite,
NASA) with observations from ground-based facilities,
including the CARMENES spectrograph at Calar Alto
observatory (CAHA), revealed a triple planetary system
around a moderately bright star lying only at 31 light-
years from us, making it a favourite target for a detailed
study. These new worlds orbit around GJ 357, an M-type
dwarf star having approximately a third of the mass and
size of the Sun.

CARMENES FINDS TWO TEMPERATE TERRESTRIAL PLANETS
AROUND TEEGARDENS STAR

CARMENES instrument allowed to find two planets
around the Teegarden’s star, one of the closest known.
With masses similar to Earth's, their temperatures could
be warm enough to support liquid water on the surface
[255]. Doppler measurements of the Teegarden’s star
showed the presence of at least two signals, now
identified as the two new exoplanets, named
Teegarden's star b and c. Researchers deduced that the
Teegarden’s star b planet has a mass similar to that of
the Earth and completes an orbit around the star every
4.9 days at 2.5% of the Earth-Sun distance. On the other
hand, Teegarden’s star c is also similar to Earth in terms
of mass, completes its orbit in 11.4 days and is located
at 4.5% of the Earth-Sun distance.

A NEARBY GREEN PEA GALAXY, ANALOG TO THE FIRST GALAXIES,
SHOWS HOW THE YOUNG UNIVERSE BECAME ILLUMINATED

PMAS on the 3.5-m telescope was used to study a
nearby star-forming galaxy, emitting energetic photons
in a similar way to the first generation of galaxies
(Micheva et al. 2019). These first galaxies turned the
Universe transparent, less than one billion years after
the Big Bang. The young Universe was a dark place. A
few hundred million years after the Big Bang, the first
stars formed, and their ultraviolet radiation ionized the
hydrogen atoms that populated the Universe and
absorbed the radiation. This is called the Era of
Reionization, and marks the time when the Universe
became transparent to light. A team of astronomers
used the PMAS instrument at Calar Alto Observatory to
study a green pea, a local analog to the first galaxies, to
better understand how ultraviolet light escapes and
ionizes distant areas, in a process similar to that of
Reionization (see middle figure, pag. 18).
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GALAXIES CO-ROTATE WITH THEIR MOVING NEIGHBORS

Astronomers used CALIFA data to study the rotation of
galaxies and found that the direction in which a galaxy
rotates is influenced by its moving companions, even
distant ones (Lee et al. 2019). Most galaxies rotate: their
billions of stars orbit around the center of the galaxy, like
a spinning wheel. In the case of spiral galaxies, the
rotation and its direction are obvious, thanks to well-
visible spiral arms. But even irregular-shaped galaxies
like the Large Magellanic Cloud, or “smooth”, apparently
featureless elliptical and lenticular galaxies show signs of
rotation when observed with integral field
spectrographs, like the PMAS instrument mounted on
the Calar Alto 3.5-m telescope.

TECHNOLOGICAL ACTIVITIES IN 2019

THE MIRROR OF THE SUNRISE MISSION GETS READY AT CALAR
ALTO

The SUNRISE mirror, with a diameter of one meter,
underwent the aluminizing process as part of the
preparations for the next mission flight. SUNRISE, a
mission designed to study the Sun’s magnetic field from
a stratospheric balloon, faces its third flight after its
successful trips flying over the Arctic in 2009 and 2013.
The instrumentation was recovered in both occasions,
and now the mission team focuses on the preparation of
the next phase, which will take place in 2021. In late
September, the aluminizing of the SUNRISE telescope
mirror took place at Calar Alto, a service offered by the
observatory that permits to preserve the optimal
conditions for observations (see bottom figure, pag. 18).

A MORE EFFICIENT CAFE INSTRUMENT

The last update of the CAFE instrument on the 2.2-m
telescope provides a higher accuracy for the studies of
stars and exoplanets. The Calar Alto observatory
enhanced the accuracy of the CAFE (Calar Alto Fiber-fed
Echelle spectrograph) instrument, installed since 2011
on the 2.2-m telescope. The improvement was based on
a new temperature control system, the renewal of
diffraction grating and a new Calibration unit based on a
Fabry Perot design.
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SIERRA NEVADA
OBSERVATORY

The Sierra Nevada Observatory (OSN) is a high mountain
observatory located at Loma de Dilar (2896m altitude)
within the Sierra Nevada National Park (Granada, Spain).
The OSN is operated by the IAA, with the technical and
instrument maintenance carried out by the UDIT
(Instrumental and Technological Development Unit).
The main observatory building hosts two Nasmyth
optical telescopes with a 90-cm and a 1.50-m mirror,
respectively (hereafter T90 and T150). Each telescope
has two instruments: both telescopes have a 2048x2048
CCD camera in the East plane, and while the T90 has a
Stromgren-Crawford simultaneous six-channel
photometer in the West plane, the T150 has a low-
intermediate resolution optical spectrograph, Albireo.
Owing to an ongoing upgrading intervention, Albireo has
not been available during 2019.

The southernmost high-altitude location in continental
Europe, together with the dry climate conditions of
Sierra Nevada makes the OSN an excellent place for
carrying out other experiments and studies. For this, in
addition to the main building, there are other secondary
facilities, e.g. the Spectral Airglow Temperature Imager,
SATI, a Fabry-Perot spectrometer of the Terrestrial
Planets Atmospheres Group, dedicated to the study of
the high layers of the Earth’s atmosphere.

Observations and scientific results in 2019

Nowadays, small to medium size telescopes are
increasingly dedicated to follow-up programs needing
an extended time baseline and to observations requiring
a prompt response (Target of Opportunity programs,
ToO) and good time coverage, and the OSN is no
exception. Some programs carried out during 2019 and
their results were:

- Follow-up photometry of CARMENES M dwarf targets
was done at the T90 and T150 to characterize their
activity and discard false planet positives: 6 papers were
published. Among them, 1 in Science: the discovery of a
giant planet orbiting a very low mass star that challenges
the current planet formation models [167].

- Several GRBs were observed, detecting afterglows and
doing their follow-up. We highlight the Nature
publication: " Signatures of a jet cocoon in early spectra
of a supernova associated with a y-ray burst" [108].

- The long-term observational study of the rotational
variability of transneptunian objects (TNOs) and
Centaurs proposed, for the first time using the analysis
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Sierra Nevada Observatory at twightligh. Credit: J.A. Ruiz
Bueno

of rotational light-curves, and with observations
spanning two decades, that the TNO Varuna has an
orbiting satellite [73].

Collaborations in 2019

The OSN hosts a fireball detection station from the
University of Huelva, which is part of the SMART project
to monitor the sky in order to analyse the interplanetary
matter impacting our planet. In the geoscientific field, a
GPS station from the Topo-lberia project performs
integrated studies on topography and 4-D evolution.

An accurate and complete weather station is a
fundamental instrument for an observatory located at
very high altitude, as extreme weather, as well as rapid
fluctuations, can affect the observations. Thus, the OSN
collaborated with the FT Technologies company in
order to test new weather sensors.

Together with the IAA Sky Quality Office, the OSN was
present at several meetings for the defense and
protection of the dark sky. The OSN also performed
observations related to educational activities: as
observing practices of the Master in Astronomy and
Astrophysics organized by the Valencia International
University, and hosting a visting program for foreign
students.

Finally, guided visits for the general public are
traditionally organized in the summer months at OSN.

MEMBERS

OSN Director: C. Rodriguez Lopez. OSN Technical Director: M.
Abril

OSN Technical Personnel: L. Costillo, D. Pérez Medialdea, A.
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Support Personnel: F.J. Aceituno, E. Carmona, V. M. Casanova,
J.L. de la Rosa, A. Lépez-Comazzi, J. A. Mirasol, T. Pérez, J. A.
Ruiz, A. Sota



UDIT

INSTRUMENTAL AND
TECHNOLOGICAL
DEVELOPMENT UNIT

THE UDIT PRIME OBJECTIVES ARE THE
TECHNOLOGICAL DEVELOPMENT OF SCIENTIFIC
INSTRUMENTATION AND TECHNICAL SUPPORT TO
THE IAA SCIENTISTS AND OBSERVATORIES.

The Instrumental and Technological Development Unit
(Unidad de Desarrollo Instrumental y Tecnoldgico
UDIT) was founded in 1975 and since its foundation it
has been focused on the development of state-of-the-
art instruments for ground-based telescopes (OSN,
CAHA, GTC) and space-borne astrophysical payload
instrumentation (stratospherics balloon observatories
and ESA missions). During more than 40 years, the
instruments developed at the UDIT have placed the IAA
as a reference center for technological research
projects.

The technical production at the UDIT can be split into
two major lines:

- Analysis, design, integration, and verification of
astronomical instruments for ground-based telescopes,
especially for the telescopes at Calar Alto Observatory
(CAHA) and Sierra Nevada Observatory (OSN).

- Analysis, design, integration, and verification of
astronomical instruments for interplanetary scientific
space missions.

In the following lines we present a summary of the
activities  performed  during 2019 for the
instrumentation projects that are being developed at
the UDIT.

GROUND BASED INSTRUMENTS

MOSAIC (Multi-object spectrograph for ELT). The IAA
contributes to the MOSAIC instrument with the
hardware and software control for the criogenic
mechanisms of the IR spectrograph. The activities in
2019 were focused on the simulation and testing of the
first version of the instrument control software. The
MOSAIC team also worked on the definition of the first
hardware prototype.
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MUSICA experimental set-up

MIMA (Multi-Spectral Imager Mesopause Airglow). The
instrument, based upon a well-proven concept of the
instrument SATI currently working at OSN, is a portable
ground based image (2D) VIS-NIR spectrometrer with 5
channels for long-term monitoring of mesopause
changes. In 2019, the mechanical design of the
instrument was finished and the fabrication of the
different mechanical parts was started. The
development of the control software of the instrument,
focused on the filter wheel and power supply control,
user graphical interface and the observation planner
was almost finished in 2019.

GALIUS (GrAnada Llghtning Ultrafast Spectrograph), is a
portable, high spectral resolution imaging spectrograph
that achieves unprecedented high speeds. It is designed
to work in the ultraviolet, visible and near infrared
spectral ranges. In 2019, the portable version of the
instrument was manufactured at IAA and the complete
characterization of the instrument was carried out. Field
measurements were performed at an external company



during the second half of 2019. At the end of the year,
GALIUS came back to IAA to complement the electrical
characterization with additional mesaurements.

MUSICA-Programa Torres Quevedo. During 2019, a
prototype for heat transfer was manufactured and
tested with the aim to implement new control strategies
for obtaining better thermal stability for cryogenic
systems, obtaining a stability of 10 mK in the nitrogen
gas flow over 10 h. The improvements obtained for
MUSICA are validated for CARMENES upgrade.

HIRES (High Resolution Spectrograph for E-ELT). The IAA
is involved in the thermal design of ZYHJ and BVRI
channels. IAA worked in the phase B preparation during
2019.

PANIC (Panoramic Near Infrarred Camera for Calar Alto)
In 2019 IAA was in charge of the update of the low-level
software and the pipeline SW to adapt it to the new
PANIC’s monolithic detectors.

SPACE PROJECTS

PHI (Polarimetric and Helioseismic Imager for the ESA
Solar Orbiter mission). The IAA is the PHI co-Pl institution
and its Solar Physics group coordinates the Spanish
team. The IAA is also responsible for the electronics unit
and the harness work packages. During 2019 IAA worked
in SO/PHI coordination and commissioning operations
as well as supporting the PHI pipeline testing and
debugging.

GALA (GAnymede Laser Altimeter) and JANUS (Jovis,
Amorum ac Natorum Undique Scrutator) for the ESA
mission JUICE. The IAA is responsible for the power
supply modules of both instruments, and the filter
wheel and mechanism controller module (FWM-MCM)
of the JANUS camera. In 2019 the CDR (Critital Design
Review) for both instruments was successfully passed,
the qualification model (QM) was tested and the Flight
Model (FM) was manufactured.

PLATO (PLAnetary Transits and Oscillation of stars, ESA).
The IAA is responsible for the 2 MEUs (Main Electronic
Units) of the instrument. Each MEU is equipped with 6
DPUs (Digital Proccessing Unit) and 2 SpaceWire routers
also under IAA responsibility. In 2019 IAA developed the
Laboratory EGSE software, needed to perform some
tests with the manufactured HW and the engineering
model of the Main Electronics Unit (MEU). Several tests
campaings were performed, with the MEU EM in fligth
configuration.
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SUNRISE SCIP & IMaX+ cameras prototype

JANUS Filter wheel

PLATO Engineering Model (EM)

SUNRISE IlI. Sunrise Il is the third mission of the 1m
Sunrise solar telescope. In this new edition, the IAA
manages the IMaX+ instrument consortium. It is in
charge of the electronics, harness, control software and
the electronics and mechanical of the scientific cameras
for the TuMag and SCIP instruments. In 2019 a
prototype, flight representative, was manufactured for
the whole electronics and cameras. An electrical
verification campaign was also carried out with the
prototypes.



Lagrange. It is an ESA mission proposal that belongs to
ESA’s Space Situational Awareness Programme. In 2019,
IAA contributed to a pre-development for the Image
Stabilization System (ISS) for the instrument PMI
(Polarimetric Magnetic field Image).

EnVision. EnVision is a proposed orbital mission to
Venus that would perform high-resolution radar
mapping and atmospheric studies. In 2019, IAA worked
in the conceptual design of the development of the
power supply of the suite of instruments Venus
Spectroscopy (VenSpec) and VEM (Venus Emision
mapper).

Comet Interceptor: Comet Interceptor is an ESA mission
that comprises three spacecrafts, to study a pristine
comet. IAA worked during 2019 in the conceptual study
of the power supply for several instruments in the
mission as well as in the digital processing unit of the
instrument EnVisS and OPIC

UDIT Members: Electronics: M. Abril, D. Alvarez, B. Aparicio,
L.P. Costillo, F.J. Girela, M. Herranz, J.M. Jerénimo, J. Jiménez,
P. Labrousse, H. Magan, I. Martinez, A.J. Moreno, J.L. Ramos,
N. Robles, J. Rodrigo, J. Sdnchez, M. R., Sanz, A. Tobaruela.
Mechanics: S. Becerril, I. Bustamante, R. Calvo, E. Alvarez, M.A.
Sanchez. Optics: F.J. Bailén. Project Management: M. Balaguer,
J.M. Castro, A. Lopez, J.F. Rodriguez. Software: E. Bailon, M.
Cabrera, J.P. Cobos, A. Garcia, J.M. Gémez, D. Hernandez, J.M.
Ibafiez, J.M. Morales, R. Morales, M. Passas, C. Pastor, A.
Sénchez.
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GENDER ACTIONS

Overview

The IAA-CSIC is characterized by its support of inclusive
initiatives in Gender Equality. This trajectory crystallized
in the creation of the Institute's Gender Equality
Commission and the elaboration and approval of the
First Gender Equality Plan of the IAA-CSIC in 2018 (GEP).
Here we present the gender diagnostic and main
activities for the year 2019. (See https://bit.ly/3hu4DxZ)

Current diagnostics of gender equality at the IAA

The first figure shows that while the presence of women
in service activities increased in 2019 compared to 2014
from 46 to 57%, the proportion of women scientists
slightly decreased (from 32% to 29%). The decrease in
the percentage of female pre-doctoral researchers is
significant since 2016 (more than 15% decrease).
Considering women in technological activities, the
proportion is 20%, only slightly better than in previous
years. The second figure shows the percentages of
women on the different scales of the scientific career in
2019 as compared to those in 2014. In general, the
presence of women decreases as you move up in the
academic level. This situation improved somewhat with
respect to 2014 in the maximum scale, after the
promotion of a woman astronomer at the IAA to the
level of Research Professor. The proportion of pre-
doctoral women decreased, "squeezing" the scissor
behavior. The proportion of post-doctoral women
researchers also decreased slightly with respect to 2014.
The third figure (left) shows the evolution of the
variation of the number of postdoctoral researchers
with respect to 2013. Although the total number of men
remained the same, the number of women clearly
decreased, with a minimum in 2017. As for the
technicians (third figure, right), the absolute number of
women increased in two in the last year, although the
trend during the last 5 years indicates a slower growth
than the number of men (1 vs. 5).

Concerning the IAA scientists with permanent positions,
the fourth figure indicates a similar aging of the both
men and women permanent scientists, except for the
younger range (reduced from the institute's average of
20% to 14%).

Participation and leadership in research and
technological projects and in CSIC groups. The graphs in
the fifth figure shows the participation in IAA-CSIC
research projects in 2019 segregated by gender. 20% of
the IAA-CSIC researchers participating in research
projects were women. On the other hand, 25% of the
principal investigators in the projects led by the IAA in
2019 were female. In the technological projects, 33%
were led by women. Only one of the 14 CSIC research
groups at the IAA was led by a woman.
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https://bit.ly/3hu4DxZ

Congresses co-financed by the IAA-CSIC in 2019. The
organization of meetings should be gender balanced
according to the Spanish Organic Law 3/2007 for the
effective equality of women and men, which is
mandatory for all public administrations. Whereas
numbers are right for the composition of Local
Organising Commitees of the conferences co-financed
by the IAA, the composition of their Scientific
Organising Committees were unbalanced against
women. To ensure that the statistics on women's
participation in congresses are taken into account for
the definition of their committees, a template was
drawn up, which will be compulsory from 2020
onwards.

Analysis of Equality measures in the development of
the IAA Severo Ochoa excellence project. Five out of the
18 colloquia organized were given by women from the
Vera Rubin Colloquium program. In the Hypatia de
Alejandria programme, 4 women participated out of
the 24 visits to the centre. Note that in all the 4 cases
were the women researchers invited by women. The
Jocelyn Bell program funded two women researchers
from the center to visit other international centers.
Concerning postdoctoral recruitment, 4 women were
hired out of the 10 contracts offered (2 fellows and 2
postdocs). Of the 3 pre-doctoral positions offered, all
were taken by men. One of these 3 projects offered was
led by a female researcher.

Allin all, the number for the IAA Severo Ochoa program
are, in overall terms, reasonably positive, although the
number of visits of the Hypatia de Alexandria will have
to be boosted in the coming future.

Gender Activities in 2019

- Production of the annual statistics segregated by
gender.

-Organization of activities for the International Day of
Women and Girls in Science, 11th February. An “Open
day” was held for the educational centres in Granada
city, with the aim of promoting scientific vocations
among girls and making visible the role of women
researchers, from the youngest to the oldest. Outreach
talks were also given to schools in Granada province
with the aim of promoting scientific vocations among
girls.

- Organization for March 8th, 2019, of the “presentation
of the 1st Gender Equality Plan” to the institute.

- The Scientific Communication Unit of the IAA
continued with the public screening of "El enigma
Agustina"  (https://bit.ly/3hveyDF), an audiovisual
project of the IAA that addresses the struggle of women
to access a scientific career in Spain in the 40s and claims
some of the female figures of the time.

- Contribution to the visibility of women scientists in the
Book Fair of Granada 2019, where the presence of
women was very relevant.
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- In the YouTube channel of the CSIC delegation in
Andalucia, 6 out the 12 videos of the series "Yo
investigo" were starred by IAA female researchers
(https://bit.ly/2Zy86Wo).

- The librarian of the IAA-CSIC started the dissemination
in open access of the gender activities developed at the
IAA (equality plans, articles, IAA magazine, etc). All
materials are located in the Institutional Repository of
the CSIC, hence guaranteeing its preservation in the long
term.

- The female scientists of the IAA actively collaborated
by authoring 2 articles in 2019 in the newspaper El Pais
"Las cientificas responden"
(https://elpais.com/agr/las_cientificas_responden/ ).

- We continued to collaborate with the Scientific
Dissemination Magazines and the newspapers El Paris,
Granada Hoy and Ideal. In the IAA magazine
"Informacion y Actualidad Astrondmica", articles were
published with the aim of making visible women
scientists who contributed significantly to the
development of astronomy.

Highlights in 2019

The current IAA Directorate is actively promoting the
participation of women in the management bodies of
the center: the two Deputy Directors, the Head of the
Instrumental and Technological Development Unit and
the Director of the Sierra Nevada Observatory are all
women. Likewise, the Scientific Direction of the Severo
Ochoa IAA project is held by a woman.

On 10 September 2019, the IAA received an accessit
from the CSIC in the 2nd edition of the "Gender
Equality Accreditation Award". The IAA's Directorate
considered it essential to submit nominations for
women's awards for scientific excellence.

In addition to ensuring the equality measures provided
by the GEP, the Equality Commission of the IAA-CSIC acts
as the "Gender Working Group" of the equality plan
drawn up by Severo Ochoa project. All the governance
bodies of the Severo Ochoa verify the gender equality.
The following actions were contemplated:

- Hypatia of Alexandria Visiting Grant. A minimum of 3
visits in the visiting researchers’ program, out of the 6
planned, are offered to female researchers.

- Vera Rubin Colloquia. A minimum of 6 colloquia, out
of the 12 planned annually, would be given by female
researchers.

- Jocelyn Bell outgoing program. As part of the visits by
the IAA researchers to prestigious centres, it is
envisaged that a minimum of 3 of the 5 planned are
offered to female researchers.


https://bit.ly/3hveyDF
https://bit.ly/2Zy86Wo
https://elpais.com/agr/las_cientificas_responden/

SCI
PUBLICATIONS

The research activity carried out at the IAA-CSIC during
2019 can be measured by the number of publications in
scientific journals included in the Science Citation Index
(sCl), i.e., international journals recognized by their
quality and impact. This year, this activity has resulted in
250 papers published in journals of the SCI.

The complete list of the IAA-CSIC publications in 2019 is
given in the Annex at the end of this report. The
evolution of the number of SCI publications since 2013
is shown below. Along the years, the number of
publications fluctuate around an average value of 280
papers per year.
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The publications of the IAA-CSIC are mostly distributed
in high impact journals (see the figure in the following
page). About 75% of our publications appeared in
journals of the first quartile (top 25% journals). Among
these publications, 13% appeared in the first decile (top
10% journals). Most of the IAA-CSIC scientific results are
published in Astronomy & Astrophysics and Monthly
Notices of the Royal Astronomical Society, the main
European astronomical journals. A significant fraction of
these results is published in Astrophysical Journal, the
most important American astronomical journal.

Pubdications Leadership 2019

- AR

Other aspects of the scientific research of the IAA and its
quantitative results are the leadership and inter-
nationalization of these publications. About 18% of the
IAA SCI 2019 publications are led by IAA scientists, i.e.
their first author belongs to the IAA. This is consistent
with the leadership of the IAA in the last 5 years.
Furthermore, 92% of the IAA publications include
authors from international institutions, probing the
extraordinary level of internationalization of the IAA
research.

12 %
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AWARDS

- NSF Diamond Achievement Award from the
National Science Foundation (USA), May 9t 2019,

- American Ingenuity Award in Physical Sciences
2019, from the Smithsonian Institution (USA), Dec
2019

- #1 Science Stories of the year, from Science
Magazine, 16" December 2019,

were awarded to the Event Horizon Telescope (EHT)
international collaboration, which obtained the first
image of a black hole. J.L Gémez, A. Alberdi and G. Zhao
from the IAA-CSIC participate in the collaboration, which
brings together 347 researchers. The announcements of
the 8 Annual Breakthrough Prize in Fundamental
Physics 2020 and the Einstein Medal 2020 were also
released in Sep and Dec 2019, respectively. This result
had a huge impact on the media (see page 30).

Delivery of the Severo Ochoa badges to the most recent
winners by the Minister of Science, Innovation and
Universities in operation, Pedro Duque, who presided
the official ceremony. Isabel Marquez, Scientific
Director of the IAA Severo Ochoa project, receives the
distinction, which recognizes the centers that carry out
cutting-edge science basic research and are among the
best in the world in their area.

Spanish Astronomical Society (SEA) Prize 2019 for the
best Spanish Doctoral Thesis in “Instrumentation,
Computing and Technological Development in
Astronomy and Astrophysics. Awarded to the PhD thesis
by Concepcion Cardenas entitled “PANIC, a wide-field
infrared camera for Calar Alto”, made at the IAA under
the supervision of Julio Rodriguez. It focuses on the
wide-field infrared camera PANIC, covering its
theoretical study, optical design, construction and
verification, for its operation at Calar Alto 2.2 and 3.5
meter telescopes.




“Granada de Plata 2019” from the City Council of
Granada, to the IAA-CSIC. These awards are given to
institutions or individuals that are example and model of
the best values associated with Granada", and capable
of projecting the good name of the city beyond its
borders. The IAA-CSIC was selected as a center of
reference for the excellence in research, recognised as a
Severo Ochoa center.
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“Distintivo de Igualdad 2019”, these awards granted by
the CSIC have the objective of promoting the gender
perspective as a cross-cutting category in all aspects of
the CSIC's operation and making progress in promoting
measures to remove the barriers encountered by
women in the exercise of their profession. The IAA-CSIC
was awarded with an accessit, collected by its Director
at the CSIC headquarters in Madrid.

lgualdad del csiC
O
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“Granada City of Science and Innovation 2019” award
for “Scientific Career”, devoted to the best recognized
and outstanding international trajectory of researchers
working in Granada. It was awarded to José Juan Lépez
Moreno, recognising his pioneering role and excellent
scientific contributions to the research line “Space
Research” at the IAA-CSIC.

“HEBE” award for “Young researcher” 2019. The Hebe
Awards distinguish young local talent. The Science
category was won by Juan Pedro Cobos, recognizing his
scientific trajectory in Astrophysics and Space Science.




“Premio José Luis Comellas de Divulgacién Cientifica
2029” from the Andalusian Network for Astronomy (Red
Andaluza de Astronomia, RAdA) was given to Emilio
Alfaro, who gave a lecture on the "Gaia Catalogue"
showing the many tools it offers to an amateur
astronomer for doing science.

“Prismas de Divulgacion Cientifica 2019” from the
scientific museums in Corufia (Spain) to the best
“Singular Project”, was awarded to “El enigma
Agustina”, on its mixed format as audiovisual, theatre
on stage and live radio program, to Emilio Garcia and
Manuel Gonzélez.
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EDUCATION

PHD THESES

"GALANTE: Photometric System and Galactic Plane
Survey"

Author: Antonio Lorenzo Gutiérrez
Supervisors: E.J. Alfaro, J. Maiz

Universidad de Granada Dec 17, 2019

"Characterization of exo-atmospheres with
transmission spectroscopy"

Author: Alejandro Sanchez Lépez
Supervisors: M. Lépez Puertas, B. Funke

Universidad de Granada Nov 29, 2019

"CO2 retrievals in the Mars daylight thermosphere
from 4.3 um limb emissions"

Author: Sergio Jiménez Monferrer
Supervisors: M.A. Lopez Valverde, B. Funke

Universidad de Granada Oct 04, 2019

"The structure and stellar population of the Nuclear
Bulge of the Milky Way"

Author: Francisco Nogueras Lara
Supervisors: R. Schoedel, A. Alberdi

Universidad de Granada Sep 23, 2019

"El observatorio astronomico: un didlogo entre ciencia
y arquitectura”

Author: Miguel Angel Castro Tirado
Supervisors: Javier Boned Purkiss, Alberto Castro Tirado

Universidad de Malaga Jul 19, 2019

"The structure, stellar population, and formation
history of the Milky Way’s nuclear star cluster”

Author: Eulalia Gallego Cano
Supervisors: R. Schoedel

Universidad de Granada May 10, 2019
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"Study of the chemical and morphological evolution of
molecular clouds, using observations of high-density
gas tracers"

Author: Guillermo Manjarrez Esquivel
Supervisors: J.F. Gdmez Rivero, |. de Gregorio Monsalvo

Universidad de Granada Jan 11, 2019

TEACHING

IN-HOUSE COURSES

15t 1AA-CSIC Severo Ochoa
school on Statistics, Data
Mining, and Machine Learning

. 9.“‘.. .
e
(4 )

Title: 1st IAA-CSIC Severo Ochoa School on Statistics,
Data Mining and Machine

Organiser: R. Schoedel (SO-IAA Training Coordinator)
LOC: A. Pelegrina, M. Gonzalez

Date: 4 -7 Nov 2019

granada hablanc

[ reen ol

=RB® B 2 I 4
Title: 1l Curso de técnicas de divulgacion

Organisers: I1AA-CSIC & Laniakea

LOC: E. Garcia, A. Pelegrina, M. Gonzalez

Date: 20 -21 Nov 2019



Title: Preparation of Proposals to the European
Research Council (ERC)

Organisers: 1AA-CSIC

LOC: R. Castro, A. Pelegrina, M. Gonzalez

Date: 23 April 2019

Title: Key Aspects in the Preparation of a Competitive

Proposal MSCA-IF

Organisers: IAA-CSIC

LOC: A. Pelegrina, R. Castro, M. Gonzalez
Date: 13 June 2019
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Undergraduate, Master

Programs

Title: Stellar interior and evolution

Authors: Mirjana Povic

Program: Master program in Astronomy and
Astrophysics

University: Ethiopian Space Science and Technology

Institute (ESSTI), program affiliated to Addis Ababa
University, Ethiopia
Hours: 30

Date: November 2018-February 2019, November 2019-

February 2020

Title: Observational techniques in Astrophysics
Authors: Mirjana Povic

Program: Master program in Astronomy and
Astrophysics

University: ESSTI, Ethiopia

Hours: 30

Date: February-June 2019

Title: Observational techniques in Astrophysics
Authors: Mirjana Povic

Program: Master program in Physics

University: Mbarara University of Science and
Technology (Uganda)

Hours: 42

Date: May 2019

Title: Radioastronomia

Authors: José Francisco Gomez Rivero, Antonio Maria

Alberdi Odriozola, Guillem Josep Anglada i Pons

Program: Master en Fisica y Matematicas - FISyMAT

University: Universidad de Granada
Hours: 60

Date: October 2018-February 2019, October 2019-
February 2020

Title: High Energy Astrophysics
Authors: Alberto J. Castro Tirado

Program: Master en Fisica y Matematicas - FISyMAT

University: Universidad de Granada
Hours: 11
Date: March 2019

Title: Cosmologia y Galaxias

Authors: Emilio J. Alfaro, Mar Basteiro
Program: Master en Fisica: Radiaciones,
Nanotecnologia, Particulas y Astrofisica
University: Universidad de Granada
Hours: 60

Date: January 2019

and PhD



Title: Origen y evolution de los elementos quimicos en
el universo

Authors: José Manuel Vilchez Medina

Program: Master en Fisica: Radiaciones,
Nanotecnologia, Particulas y Astrofisica

University: Universidad de Granada

Hours: 20

Date: March 2019

Title: Curso de Astrofisica Estelar

Authors: Javier Pascual Granado

Program: Master Online en Astronomia y Astrofisica
University: Universidad Internacional de Valencia (VIU)
Hours: 30

Date: January-October 2019

Title: Técnicas Observacionales e Instrumentacion
Astronomica

Authors: Martin A. Guerrero Roncel

Program: Master en Fisica y Matematicas - FISyMAT
University: Universidad de Granada

Hours: 10.5

Date: March-April 2019

Title: Fisica de Detectores

Authors: Jorge Iglesias Paramo
Program: Master en Fisica: Radiaciones,
Nanotecnologia, Particulas y Astrofisica
University: Universidad de Granada
Hours: 15

Date: October 2019-January 2020

Title: Astrofisica Observacional

Authors: Miguel A. Pérez Torres

Program: Master Universitario en Fisica Avanzada
University: Universitat de Valéncia Estudi General
Hours: 10

Date: January 2019

Title: Astrobiologia y Planetas Extrasolares

Authors: Manuel Lépez Puertas, Miguel A. Lopez
Valverde

Program: Master en Fisica, Mddulo: Fisica de Particulas
y Astrofisica

University: Universidad de Granada

Hours: 20

Date: April-May 2019
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Other Programs

Title: New windows to the Universe: Gravitational
Waves and MultiMessengers

Authors: Alberto J. Castro Tirado

Program: International School of Astroparticle Physics
and Cosmology

University: Universidad Internacional Menéndez Pelayo
Hours: 33 (as co-Director) / 3 (as Lecturer)

Date: July 2019

Title: Introduction to python programming
Authors: Rubén Garcia Benito

Program: Training course organized in collaboration
with the IAU for the IAU symposium 356

Organizer: Ethiopian Space Science and Technology
Institute (ESSTI)

Hours: 10

Date: 5-6 October 2019

Title: Iniciacion a Python 3

Authors: César Husillos, Juan José Guijarro, Manuel
Bayo

Program: Programa de Formacion CSIC

Organizer: CSIC

Hours: 25

Date: April 2019

Title: Python 3 avanzado orientado a trabajo
cientifico

Authors: César Husillos, Juan José Guijarro, Manuel
Bayo

Program: Programa de Formacion CSIC

Organizer: CSIC

Hours: 25

Date: September-October 2019

Title 1: Galaxias: éactivas o perezosas?

Title 2: Retos de la astronomia y la exploracion
espacial: IAA-CSIC Authors: Isabel Marquez Pérez
Program: XX Curso de Verano, El Universo al alcance de
la mano

University: Universidad de Almeria

Hours: 2 +2

Date: July 2019

Title: The sky as seen from Sierra Nevada
Authors: Alicia Pelegrina Lopez

Program: MOOC Sierra Nevada

University: Universidad de Granada
Hours: 10

Date: October-November 2019



INTERNATIONAL

SEMINARS

% Dr. Jeff Wagg (SKA Observatory)
Title: "The road to the Square Kilometre Array "
Date: Jan 10, 2019

% Dr. Alice Pasetto (Centro de Radioastronomia y Astrofisica,
UNAM)

Title: "AGN torus detectability at submm wavelengths: what
to expect from ALMA continuum data "

Date: Jan 17, 2019

% Dr. Carlos Carrasco (UNAM, México)

Title: "Observing Planet Formation with the VLA in the era of
ALMA "

Date: Jan 24, 2019

Francisco Gonzalez Galindo (IAA - CSIC)
Title: "Mars UV atmospheric emissions"
Date: Feb 07, 2019

% Dr. Andres Moya (University of Birmingham)
Title: "THOT: Dating stars "
Date: Feb 13, 2019

% Jon Lawrence (Australian Astronomical Observatory)
Title: "Instrument development at the AAO "
Date: Feb 19, 2019

* Prof. Enrique Martinez (Instituto de Fisica de Cantabria)
Title: "Planck Cosmological Legacy : the next CMB polarization
experiments "

Date: Feb 21, 2019

% Yuhei Iwata (Keio University)

Title: "High-velocity Molecular Clouds near the Galactic
Center "

Date: Mar 07, 2019

Luca lzzo (IAA - CSIC)

Title: "Signatures of a jet cocoon in early spectra of a
supernova associated with a gamma-ray burst "
Date: Mar 13, 2019

Josefa Masegosa Gallego (IAA - CSIC)
Title: "Primer Plan de igualdad del IAA "
Date: Mar 21, 2019
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% Manel Martinez (Institut de Fisica d'Altes Energies)
Title: "SO-IAA Colloquia: CTA - The Cherenkov Telescope
Observatory for VHE Gamma Ray astronomy "

Date: Mar 28, 2019

Francisco Prada Martinez (IAA - CSIC)

Title: "Is there still hope for discovering new physics in the
Euclid era? "

Date: Apr 04, 2019

José Luis Gomez Fernandez (I1AA - CSIC)
Title: "Imaging a black hole with the Event Horizon Telescope"
Date: Apr 12, 2019

%John Plane (University of Leeds)
Title: "Cosmic Dust in Planetary Atmospheres "
Date: Apr 25, 2019

% Dr. Jose Miguel Rodriguez Espinosa (Instituto de Astrofisica
de Canarias)

Title: "An ionised bubble before the epoch of re-ionisation "
Date: May 03, 2019

% Prof. Abraham Chian (University of Adelaide)

Title: "Nonlinear dynamics of space and astrophysical
plasmas"

Date: May 09, 2019

% Dr. Johan Comparat (Max Planck Institute for
Extraterrestrial Physics)

Title: "Active Galactic Nuclei and their large-scale structure:
an eROSITA mock catalogue "

Date: May 16, 2019

% Dr. Ruth Lieberman (NASA Goddard Space Flight Cente)
Title: "TIDES, PLANETARY WAVES, AND ATMOSPHERIC
COUPLING "

Date: May 17, 2019

Lourdes Verdes-Montenegro Atalaya, Susana Sanchez
Exposito, Michael Gordon Jones (IAA - CSIC)

Title: "A prototype SKA Science Regional Centre at the IAA "
Date: May 24, 2019

% Dr. Luis Diaz Garcia (Academia Sinica, Institute of
Astronomy & Astrophysics)

Title: "Correlations between the size and the stellar
population properties of quiescent galaxies "

Date: Jun 04, 2019

% Dr. Frank Schinzel (National Radio Astronomy Observatory)
Title: "The Very Large Array Sky Survey (VLASS) and the next
generation Very Large Array (ngVLA) "

Date: Jun 07, 2019



% Dr. Luis F. Rodriguez (UNAM, México)
Title: "Back to Orion "
Date: Jun 13, 2019

% Dr. Li Ji (Purple Mountain Observatory, Chinese Academy of
Sciences)

Title: "Oxygen Line Diagnostics in X-ray spectroscopy "

Date: Jun 18, 2019

% Dra. Laurence Sabin (UNAM, México)

Title: "SO-IAA Colloquia: Searching extended line-emission
objects in wide-field surveys: The IPHAS experience "
Date: Jun 20, 2019

% Bruno Rodriguez Del Pino (Centro de Astrobiologia - CSIC)
Title: "Properties of ionized outflows in MaNGA DR2 galaxies"
Date: Jun 25, 2019

% Dr. David Martinez-Delgado (University of Heidelberg)
Title: "Stellar Tidal Streams in Nearby Galaxies as Dark Matter
Probes"

Date: Jun 27, 2019

Jackeline Suzett Rechy Garcia, Martin Guerrero Roncel (IAA -
CsIC)

Title: "The Orientation of the Collimated Outflows of
Planetary Nebula: Independence Day "

Date: Jul 09, 2019

% Dra. Alenka Negrete (UNAM, México)
Title: "Broad line AGN in the MaNGA survey"
Date: Sep 05, 2019

% Dr. Isabel Rebollido (Universidad Auténoma de Madrid)
Title: "Detection of Exocomets: The gaseous environment of
Main-Sequence Stars"

Date: Sep 12, 2019

Rosa Maria Gonzalez Delgado (IAA - CSIC)
Title: "JPAS: A survey for Galaxy Evolution studies "
Date: Sep 19, 2019

* Richard May-Miller (Cranfield Precision)

Title: "Some aspects of high precision machines for
astronomical applications"

Date: Oct 03, 2019

% Dr. Carlos G. Roman Zuiiiga (UNAM, México)
Title: "Cdmulos Jévenes: eclosionando, moviéndose, volando"
Date: Oct 04, 2019

% Merodio Codinachs (European Space Agency)

Title: "SO-IAA Colloquia: FPGAs in space: current experiences,
future challenges and opportunities "

Date: Oct 07, 2019
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% Prof. Jon Marcaide (Universitat de Valéncia)

Title: "THE INNER DEBRIS OF SN1987A: MOLECULAR AND
DUST EMISSION"

Date: Oct 10, 2019

% Barbara Rojas-Ayala (Universidad Andrés Bello)

Title: "SO-IAA Colloquia: What's is the metallicity of cool
dwarf stars?"

Date: Oct 17, 2019

% Dr. Héctor Canovas (ESAC)

Title: "Data mining Gaia DR2: the quest for Pre-Main
Sequence Stars (and their discs) "

Date: Oct 22, 2019

% Dr. Sergio Martin Ruiz (European Southern Observatory)
Title: "Molecular spectroscopy at high resolution for
everyone"

Date: Oct 23, 2019

% Dr. Ricardo Amorin (Universidad de La Serena)

Title: "ANALOGUES OF HIGH REDSHIFT GALAXIES:
DISENTANGLING THE COMPLEXITY OF THE GREEN PEAS "
Date: Oct 24, 2019

Carolina Kehrig (IAA - CSIC)

Title: "Nebular Hell emission from spatially resolved metal-
poor star-forming galaxies"

Date: Oct 29, 2019

% Dr. Raffaella Morganti (ASTRON)

Title: "SO-IAA Colloquia: Neutral and molecular gas outflows
as tracers of the impact of radio jets"

Date: Oct 31, 2019

% Dr. Karan Molaverdikhani (University of Heidelberg)
Title: "SO-IAA Colloquia: Characterization of (exo)Planetary
Atmospheres"

Date: Nov 07, 2019

% Dr. Omaira Gonzalez-Martin (IRyA-UNAM, México)
Title: "Study of the diversity of AGN dust models"
Date: Nov 12, 2019

% Dr. Roberto Maiolino (Cambridge University)

Title: "SO-IAA Colloquia: Outflows and their feedback effect in
galaxies"

Date: Nov 14, 2019

% Dr. Concepcion Cardenas (Max Planck Institute for
Astronomy)

Title: "METIS instrument: the IMAGER and the SCAO "
Date: Nov 19, 2019



% Dr. Elena Moretti (Institut de Fisica d'Altes Energies - IFAE)
Title: "Inverse Compton emission revealed by observations up
to TeV energies of GRB 190114C "

Date: Nov 26, 2019

% Dr. Alejandro Lépez Vazquez (UNAM, México)

Title: "Molecular outflows: evolution, structure and angular
momentum "

Date: Dec 02, 2019

% Antonio Garcia Mufioz (Technical Unversity of Berlin)
Title: "SO-IAA Colloquia: Recent advances about the
exoplanetary exospheres "

Date: Dec 02, 2019

% Dr. Daniel Hestroffer (Observatoire de Paris)

Title: "Gaia mapping mission and science of Solar System
Objects "

Date: Dec 05, 2019

% Dr. Francisco Pozuelos (Université de Liege)

Title: "SO-IAA Colloquia: Unveiling the nature of planetary
systems "

Date: Dec 10, 2019

Sara Cazzoli (IAA - CSIC)

Title: "NGC 7469 as seen by MEGARA: new results from high-
resolution IFU spectroscopy"

Date: Dec 12, 2019

% Dr. J6zsa Gyula Istvan Géza (University of Cape Town)
Title: "The SKA precursor telecope MeerKAT as a galaxy
evolution explorer"
Date: Dec 19, 2019
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VISITING
SCIENTISTS

Invited

Clemens Thum
Instituto de Radioastronomia Milimétrica (IRAM)
01/01/2019 -31/12/2019

Paola Marziani
INAF
18/11/2019 - 05/03/2020

Mahmoudreza Oshagh
Georg-August-Universitat Gottingen
05/11/2019 - 20/01/2020

Igor Zinchenko
Main Astronomical Observatory, Ukraine
06/10/2019 - 20/11/2019

Pedro Viana Almeida
Instituto de Astrofisica e Ciéncias do Espago
08/03/2019 - 07/07/2019

Manel Martinez
Institut de Fisica d'Altes Energies - IFAE
28/03/2019 - 28/03/2019

Roberto Ortiz Moraes
Universidade de S3o Paulo
28/12/2018 - 06/03/2019

Jack Sulentic
University of Alabama
17/10/2018 - 08/02/2019

SHORT VISITS

Mert Acar

Tubitak Observatory, Turkey
02/09/2019 - 15/12/2019

Alaa Alburai
University of Granada
21/10/2019 - 31/07/2020

Pedro Viana Almeida

Instituto de Astronomia y Fisica del Espacio (IAFE)
01/10/2019 - 01/12/2019

11/07/2019 - 15/09/2019

Alvaro Alvarez-Candal

Observatorio Nacional de Rio de Janeiro

28/10/2019 - 20/01/2020

Ricardo Oscar Amorin Barbieri
Universidad de La Serena
14/10/2019 - 25/10/2019

Julio Arrechea Rodriguez
Universisty Complutense Madrid
03/06/2019 - 30/06/2019
13/11/2018 - 31/05/2019

Yago Ascasibar
Universidad Autonoma de Madrid
06/06/2019 - 13/06/2019

Denis Belyaev
Russian Space Research Institute
02/10/2019 - 04/10/2019

Guillermo Blazquez Calero
Universidad de Granada
15/07/2019 - 31/08/2019

Daniel Borrajo Gutiérrez
Universidad Complutense de Madrid
03/10/2019 - 05/10/2019

Valentin Boyanov Savov
Universidad Complutense de Madrid
17/06/2019 - 28/06/2019
06/05/2019 - 23/05/2019
11/02/2019 - 08/03/2019

Colin Bradley
University of Victoria
21/10/2019 - 21/10/2019

Joyce Byun

Université de Geneve
09/10/2019 - 18/10/2019
24/04/2019 - 03/05/2019
08/01/2019 - 18/01/2019

Héctor Canovas
ESAC
21/10/2019 - 23/10/2019

Carlos Eugenio Carrasco Gonzalez

Universidad Nacional Autonoma de México

07/01/2019 - 01/02/2019

Tatiana Cazorla
Universidad de Granada
15/07/2019 - 14/10/2019



Abraham Chian
Instituto Nacional de Pesquisas Espaciais
07/05/2019 - 10/05/2019

You-Hua Chu
Academia Sinica, Institute of Astronomy & Astrophysics
19/07/2019 - 29/07/2019

Johan Comparat
Max Planck Institute for Extraterrestrial Physics
14/05/2019 - 17/05/2019

Itziar de Gregorio Monsalvo
European Southern Observatory
06/09/2019 - 06/09/2019
15/07/2019 - 19/07/2019
10/01/2019-11/01/2019

Sylvain de la Torre
Laboratoire d'Astrophysique de Marseille
08/10/2019 - 11/10/2019

Luis Alberto Diaz Garcia
Academia Sinica, Institute of Astronomy & Astrophysics
03/06/2019 - 14/06/2019

Renato Dupke

Observatorio Nacional de Rio de Janeiro
24/11/2019 - 30/11/2019

15/05/2019 - 04/06/2019

Florence Durret
Institut d'Astrophysique de Paris
15/01/2019 - 18/01/2019

Andreas Eckart
University of Cologne
18/02/2019 - 22/02/2019

Guillermo Gonzalez de Rivera Peces
Universidad Auténoma de Madrid
21/10/2019 - 22/10/2019
09/05/2019 - 10/05/2019

Omaira Gonzalez Martin
Centro de Radioastronomia y Astrofisica, UNAM
10/11/2019 - 16/11/2019
05/05/2019 - 11/05/2019

Murray Graham
Durham University
06/05/2019 - 10/05/2019

Tomoaki Ishiyama
Chiba University, China
09/10/2019 - 19/10/2019

38

LiJi

Purple Mountain Observatory, Chinese Academy of Sciences

17/06/2019 - 19/06/2019

Yolanda Jiménez Teja
Observatorio Nacional de Rio de Janeiro
28/10/2019 - 15/01/2020

Gyula Istvan Géza Jozsa
South African Astronomical Observatory
16/12/2019 - 20/12/2019

Eric Jullo
Laboratoire d'Astrophysique de Marseille
08/10/2019 - 11/10/2019

Anatoly Klypin
University of Virginia
30/09/2019 - 12/10/2019

Jon Lawrence
Australian Astronomical Observatory
18/02/2019 - 19/02/2019

Nikolai Lehtinen
University of Bergen
15/06/2019 - 20/06/2019

Zongnan Li
Nanjing University
20/01/2019 - 31/01/2019

Ruth Lieberman
NASA Goddard Space Flight Cente
17/05/2019 - 18/05/2019

Patricia Lopez Martinez
Universidad de Sevilla
02/09/2019 - 01/09/2020

Alejandro Lopez Vazquez
Universidad Nacional Autonoma de México
02/12/2019 - 03/12/2019

Guillermo Manjarrez Esquivel
Universidad de Granada
08/01/2019 - 11/01/2019

Mary Loli Martinez Aldama
Polish Academy of Sciences
11/11/2019 - 15/11/2019

David Martinez Delgado
Max Planck Institute for Astronomy
26/06/2019 - 28/06/2019



Michel Mendillo
Boston University
16/05/2019 - 16/05/2019

David Eduardo Millan Calero
Universidad de Granada
13/07/2018 - 13/07/2022

Javier Moldon Vara
University of Manchester
16/01/2019 - 18/01/2019

Elena Moretti
Institut de Fisica d'Altes Energies - IFAE
26/11/2019 - 26/11/2019

Andrés Moya Bedodn
University of Birmingham
11/02/2019 - 13/02/2019

Gilles Niccolini
Université Cote d’Azur
01/04/2019 - 08/04/2019

Shogo Nishiyama
Miyagi University of Education, Japan
04/03/2019 - 08/03/2019

Francisco Nogueras Lara
Max Planck Institute for Astronomy
16/09/2019 - 29/09/2019

Hiroki Okino
National Astronomical Observatory of Japan
21/10/2019 - 25/10/2019

Roberto Ortiz Moraes
Universidade de Sao Paulo
28/12/2019 - 06/01/2020

Mahmoudreza Oshagh
Georg-August-Universitat Gottingen
16/09/2019 - 20/09/2019
24/06/2019 - 28/06/2019
18/03/2019 - 20/03/2019

Benjamin Palmaerts
Université de Liege
28/11/2019 - 05/12/2019

Alice Pasetto
Universidad Nacional Autonoma de México
07/01/2019 - 01/02/2019

Leonid S. Pilyugin
Main Astronomical Observatory, Ukraine
19/06/2019 - 19/07/2019
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Venkatessh Ramakrishnan
Universidad de Concepcion
03/11/2019-10/11/2019

Luis Felipe Rodriguez Jorge
Universidad Nacional Autonoma de México
10/06/2019 - 14/06/2019

Carlos Roman Zuiiiga
Universidad Nacional Autonoma de México
01/10/2019 - 10/10/2019

Cristina Romero Caiiizales
Universidad Diego Portales
04/11/2019-11/11/2019

Jesus Ruiz Lépez
Universitat de Valéncia
15/10/2019 - 15/10/2019

Joel Sanchez Bermudez
Universidad Nacional Autonoma de México
19/03/2019 - 03/04/2019

Nestor Miguel Sanchez Doreste
Universidad de Murcia
18/07/2019 - 20/07/2019

Maria del Carmen Sanchez Gil
Universidad de Cadiz
03/02/2019 - 09/02/2019

Kang Sincheol
Korea Astronomy and Space Science Institute
26/02/2019 - 24/05/2019

Josep Maria Solanes Majua
Universitat de Barcelona
27/05/2019 - 30/05/2019
04/02/2019 - 08/02/2019

Amidou Sorgho
University of Cape Town
30/10/2019 - 02/11/2019

Jesus Alberto Toala Sanz
Universidad Nacional Autonoma de México
12/12/2019 - 07/01/2020

José Maria Torrelles Arnedo
Institut de Ciéncies de |'Espai - CSIC
10/01/2019 - 11/01/2019

Josep Tous Mayol
Universitat de Barcelona
27/05/2019 - 30/05/2019
04/02/2019 - 08/02/2019



Arman Tursunov
Silesian University in Opava, Czech Rep.
18/02/2019 - 22/02/2019

Jeff Wagg
SKA Observatory, UK
08/01/2019 - 11/01/2019

Fabian Wunderlich
Technical Unversity of Berlin
21/10/2019 - 25/10/2019
08/01/2019 - 18/01/2019

lwata Yuhei
Keio University, Japan
04/03/2019 - 08/03/2019

Luis Zapata
Universidad Nacional Auténoma de México
19/10/2019 - 25/10/2019

Shuinai Zhang
Purple Mountain Observatory, Chinese Academy of Sciences
17/06/2019 - 18/06/2019



WORKSHOPS AND
MEETINGS

The Universe in 56 colors. Science with the first
J-PAS data

) ) Madrid, Spain May 20 - 23, 2019
?ﬁ‘fi‘;"} 00 future ecipnce g“p';',‘,f_;",}“"'"“s IAA members of the SOC: J.M. Vilchez
exoplanet network (Exonet) https://bit.ly/3hv9Eqe
lIr?uzn!}u’l:bd:OAl:rohu(a de Andalucia, Granada SPAIN in SKA! o
L a CSIK
. .
N o
Ciencia presente y futura con CARMENES & 1ler .
encuentro EXONET »
Granada, Spain Feb 20 - 22,2019 T
IAA members of the SOC: P. Amado, M. Lépez Puertas ™
IAA members of the LOC: P. Amado, F. Bauer, C. -
Rodriguez Lépez
https://bit.ly/3kfubA) Spain in SKA!
Granada, Spain Jun11-12, 2019

IAA mem. of the SOC: J. Garrido, L. Verdes-Montenegro
IAA mem. of the LOC: S. Sanchez, A. Damas, A. Diaz, S.
Luna, A. Pelegrina

http://riastronomia.es/espana-en-ska/

PLATO Limb Darkening Meeting #1

Granada, Spain Feb 26 - 27, 2019
IAA members of the SOC: J.C. Sudrez

IAA members of the LOC: J.C. Sudrez, J. Rodon, A.

Claret, J. Pascual, A. Garcia Hernandez, R. Garrido, M. SOLARIS-HEPPA Working Group meeting
Lares, S. Martin Granada, Spain Sep 18 -19, 2019
http://platoldmeeting.iaa.es/ IAA members of the SOC:

IAA members of the LOC: B. Funke
https://solarisheppa.geomar.de/granada2019

PLATO MEU POR Co-location Meeting
Granada, 7 - 8 May 2019

PLATO MEU PDR Co-location Meeting

Granada, Spain May 07 - 08, 2019
IAA mem. of the LOC: M. Sanz, M. Pastor, J.C. Suarez 6th Workshop on Robotic Autonomous Observatories
http://platomeupdr.iaa.es Torremolinos, Spain Sep 30— Oct 04, 2019

IAA members of the LOC: A.J. Castro Tirado
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https://bit.ly/3kfubAJ
http://platoldmeeting.iaa.es/
http://platomeupdr.iaa.es/
https://bit.ly/3hv9Eqe
http://riastronomia.es/espana-en-ska/
https://solarisheppa.geomar.de/granada2019
https://solarisheppa.geomar.de/granada2019

~ IAU Symposium 356:

Nuclear Activity in Galaxies Across Cosmic Time

7-1 Oct 2019 Ababa, Ethiopia
The third IAU sy Bum to be frica

and

Tenth Gammapy Coding Sprint

he first one i Ethiopia the pas
\‘VCICO“\C Instituto de Astrofisica de Andalucia - CSIC
Granada 18th -22nd November 2019

IAU Symposium 356: “Nuclear Activity in Galaxies 10th Gamma PI Coding Sprint

Across Cosmic Times” Granada, Spain Nov 18 - 22, 2019
Addis Ababa, Ethiopia Oct 07 - 11, 2019 IAA members of the SOC & LOC: J.E. Ruiz del
IAA members of the SOC: M. Povic (chair), I. Marquez Mazo .

IAA members of the LOC: M. Povic (chair), J. Masegosa https://bit.ly/2ZAOJfo

http://iau356.essti.gov.et

111 SUNRISE technical Meeting

Granada, Spain Nov 11 - 15, 2019 Comet Interceptor Full Team Meeting
IAA members of the SOC & LOC: J.C. del Toro Granada, Spain Dec 2 -3, 2019

IAA members of the SOC & LOC: L.M. Lara

The Universe in 56 colours
Science with the first J-PAS data

2 « 4 December 2019
Tervel (Spain)

9th ACS Science Team Meeting

Granada, Spain Nov 14 - 15, 2019

IAA members of the SOC & LOC: M.A. Lépez

Valverde
The Universe in 56 colors. Science with the 1st J-PAS
data
Teruel, Spain Dec 2-4,2019

IAA members of the SOC: R.M. Gonzalez Delgado
https://bit.ly/3kgCbkY

42


http://iau356.essti.gov.et/
https://bit.ly/2ZAOJfo
https://bit.ly/3kgCbkY

STAFF

RESEARCHERS

Permanent Staff

Alberdi Odriozola, Antxon
Aldaya Valverde, Victor

Alfaro Navarro, Emilio Javier
Amado Gonzalez, Pedro José
Anglada i Pons, Guillem Josep
Barcel6 Serdn, Carlos

Bellot Rubio, Luis Ramon
Castro Tirado, Alberto Javier
Claret dos Santos, Antonio

del Olmo Orozco, Ascension
del Toro Iniesta, José Carlos
Duffard, René Damian
Ferndndez Hernandez, Matilde
Funke, Bernd

Garrido Haba, Rafael

Gdmez Fernandez, José Luis
Gdmez Rivero, José Francisco
Gonzalez Delgado, Rosa Maria
Gordillo Vazquez, Francisco José
Guerrero Roncel, Martin
Gutiérrez Buenestado, Pedro José
Iglesias Paramo, Jorge

Lara Lépez, Luisa Maria

Lépez Gonzalez, Maria José
Lépez Jiménez, Antonio Carlos
Lépez Moreno, José Juan
Lépez Puertas, Manuel

Lépez Valverde, Miguel Angel
Madrquez Pérez, Isabel
Masegosa Gallego, Josefa
Miranda Palacios, Luis Felipe
Moreno Danvila, Fernando
Mufioz Gémez, Olga

Olivares Martin, José Ignacio
Ortiz Moreno, José Luis

Perea Duarte, Jaime David
Pérez Jiménez, Enrique

Pérez Montero, Enrique

Pérez Torres, Miguel Angel
Prada Martinez, Francisco
Rodriguez Gémez, Julio Federico
Rodriguez Martinez, Eloy
Ruedas Sanchez, José
Schoedel, Rainer
Verdes-Montenegro Atalaya, Lourdes
Vilchez Medina, José Manuel
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ERC Consolidator Grant

Luque Estepa, Alejandro

Ramodn y Cajal Members

Agudo Rodriguez, Juan Ivan
de Ugarte Postigo, Antonio
Garcia Comas, Maia Leire
Gomez Martin, Juan Carlos
Orozco Suarez, David
Thone, Christina

Juan de la Cierva Members
Izzo, Luca

Jones, Michael Gordon

Kann, David Alexander

Postdoc Fellows

Ayala Gomez, Adrian

Bauer, Florian Franziskus
Cazzoli, Sara

Damas Segovia, Ancor Efren
Darriba Pol, Laura

Garcia Benito, Rubén

Garcia Comas, Maia Leire
Garrido Sanchez, Julian

Gonzélez Galindo, Francisco
Guirado Rodriguez, Daniel

Kann, David Alexander

Kehrig Martin dos Santos, Carolina
Li, Dongshuai

Maranhas Gafeira, Ricardo Jorge
Martin Ruiz, Susana

Molddn Vara, Javier

Osorio Gutiérrez, Mayra Carolina
Pascual Granado, Javier

Pérez Invernén, Francisco Javier
Rechy Garcia, Jackeline Suzett
Rodriguez Lépez, Cristina Teresa
Sanchez Colin, Angel Enrique
Santos Sanz, Pablo
Shahzamanian Sichani, Banafsheh
Siu Tapia, Azaymi Litzi

Zhao, Guangy

PhD Students

Agli Fernandez, José Feliciano
Arrechea Rodriguez, Julio

Arroyo Polonio, Antonio

Bensch, Katarzyna Anna

Blazquez Calero, Guillermo
Boaventura Teixeira Gomes, Miguel



Castro Tirado, Miguel Angel
Diaz Rodriguez, Ana Karla
Dorantes Monteagudo, Antonio Jesus
Duarte Puertas, Salvador
Fuentes Fernandez, Antonio
Gallego Calvente, Aurelia Teresa
Gallego Cano, Eulalia

Hermosa Mufioz, Laura

Hill, Brittany Nicole

Kieu, Thi Ny

Lampon Gonzalez-Albo, Manuel
Lares Martiz, Mariel

Lorenzo Gutiérrez, Antonio
Malagdn Romero, Alejandro Francisco
Martinez Solaeche, Ginés
Nogueras Lara, Francisco
Ramon Ballesta, Alejandro
Rodriguez Martin, Julio Esteban
Sanchez Lopez, Alejandro
Schmalzried, Anthony

Soler Lopez, Sergio

Vara Lubiano, Modnica

Doctor vinculado

Aceituno Castro, Jesus
Garcia Hernandez, Antonio
Madiedo Gil, José Maria
Molina Cuevas, Antonio
Povic, Mirjana

Suarez Yanes, Juan Carlos

ENGINEERS AND
TECHNICIANS

Mechanics

Alvarez Moreno, Fernando
Becerril Jarque, Santiago
Bustamante, Isabel

Calvo Ortega, Rocio

Mirabet Puig, Eduard

Sanchez Carrasco, Miguel Andrés

Electronics

Abril Marti, Miguel
Alvarez Garcia, Daniel
Aparicio del Moral, Beatriz
Balaguer Jiménez, Maria
Castro Marin, José Maria
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Costillo Iciarra, Luis Pedro

Girela Rejon, Fernando Javier
Hernandez Expdsito, David
Herranz de la Revilla, Miguel
Jerénimo Zafra, José Maria
Jiménez Ortega, Jaime

Labrousse, Pierre

Magan Madinabeitia, Héctor
Martinez Navajas, Ignacio

Morales Palomino, Nicolas Francisco
Ramos Mas, José Luis

Robles Mufioz, Nicolas Francisco
Rodrigo Campos, Julio

Sanchez del Rio, Justo

Sanchez Gémez, Antonio

Sanz Mesa, Maria del Rosario
Tobaruela Abarca, Angel Fernando

Optics

Bailén Martinez, Francisco Javier

OSN Maintenance/Support

Aceituno Castro, Francisco José
Carmona Rodriguez, Enrique
Casanova Escurin, Victor Manuel
de la Rosa Alvarez, José Luis
Mirasol Junco, José Alberto
Pérez Silvente, Tomas

Ruiz Bueno, José Antonio

Sota Ballano, Alfredo

Software

Blazek, Martin

Cabrera Morales, Manuel
Cobos Carrascosa, Juan Pedro
Ferndndez Garcia, Emilio Jesus
Garcia Segura, Antonio Jesus
Garrido Sanchez, Julian

Gdémez Lopez, Juan Manuel
Husillos Rodriguez, César
Ibafiez Mengual, José Miguel
Luna Valero, Sebastian

Morales Fernandez, José Miguel
Morales Mufioz, Rafael

Moreno Mantas, Antonio Jesus
Passas Varo, Maria

Pastor Morales, Maria del Carmen
Roddn Ortiz, José Ramodn
Roman Garcia, Javier

Ruiz del Mazo, José Enrique
Sanchez Expdsito, Susana



SERVICES AND
ADMINISTRATION

Administration Services

Bautisna Navares, Adoracion
Cortés Guerrero, Maria Angeles
de Castro Diaz, Rosa Irene
Fernandez-Pefia Molla, Marina
Gomez Finnett, Susana Alicia
Gonzalez Esteva, Alonso M.
Gonzalez Garcia, Manuel Jesus
Heredia Maldonado, Maria José
Herrera Jiménez, Eva Maria
Jiménez Zafrilla, Maria Isabel
Madrid Gomez, Carmen Elisa
Molina Guerrero, Josefina
Nieto Serrano, Concepcion
Pelegrina Lopez, Alicia

Tapia Ruiz, Francisco José
Torrededia Rodrigo, Cristina

Computer Center

Bayo Mufioz, Francisco Manuel
Guijarro Jiménez, Juan José
Parra Gardfano, Rafael

General Services

Molero Delgado, José Francisco
Molina Rodrigo, Antonio
Renddn Martos, Francisco

Library

Arco Sarmiento, Maria Angeles

Outreach and Communication Unit

Garcia Gomez-Caro, Emilio José
Lépez de la Calle Ramos, Silbia

IAA Day, December 13th. Presentations of the 2019 Highlights and End-of-year celebration. Our special
guest was Prof. Margarita Paneque, Institutional Delegate of the CSIC in Andalucia and Extremadura.




The 2019 IAA staff was distributed among the
following general groups. The staff was mainly
composed by scientists, with a non-negligible
fraction of technicians and engineers.

Parmanest Stall
Technithansingineeri
Phid Studeniy
Services
Posidaos Fellows

The scientific and technical personnel can be
arranged among these overall categories.
These can be disgregated into the different
technician, engineer, and scientific groups.

The gender and nationality distribution of the
different groups are shown next. The fraction of
women was closer to parity among services (57%),
postdocs (36%) and predocs (32%).

© I & Male
M = Female

The number of international staff is represented in
the following figure.

The fraction of international staff was larger among
post-doctoral fellows and PhD students.
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Finally, the distribution of all the IAA staff and those
of scientists with permanent positions by age
reveals the aging of the last group.
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PUBLIC OUTREACH

PROJECTS HELD DURING 2019

The activities of the IAA-CSIC Communication,
Education and Public Outreach Unit cover almost all
existing formats to communicate science.

- IAA Journal: Informacion y Actualidad Astrondmica.
Issued once every four months, it is devoted to high
school and university students, as well as general public
interested in astronomy. Issues in 2019: 57, 58, 59.
http://revista.iaa.es/

- El Radioscopio, a popular science radio program in
collaboration with Canal Sur Radio and broadcasted by
Radio Andalucia Informacion. http://radioscopio.iaa.es/

- Lucas Lara popular talks. These conferences began in
1995. We celebrate nine talks every year.
https://www.iaa.csic.es/lucas_lara

- ¢Eres de Optico o de radio? Summer weekend
astronomical and tourist event that includes a visit to
the IAA-CSIC Observatory of Sierra Nevada (OSN) and to
the IRAM 30-meter radioantenna (Granada).
https://bit.ly/3msbDiT

- The European Researchers' Night takes place every
year all over Europe the last Friday of September. The
IAA-CSIC took part in the event in Granada on Friday 27
"moving" its research to the center of the city.
https://bit.ly/33ssoBK

- PIIISA Project. A multidisciplinary project designed to
allow high school students work with scientists. The IAA-
CSIC is the founder of the project. http://www.piiisa.es/

- Granada Book Fair, Carpa de la ciencia. A house for
science surrounded by book stands, with outreach
activities for children a general public during ten days.
https://bit.ly/2FsUzs3

- "EI enigma Agustina", science documentary.
Presentation, shows and selection in festivals.

- PRE-EST project (European Solar Telescope).
Communication support and recording of the
documentary "Reaching for the Sun" (in production).

-Desgranando Ciencia science festival. Coorganization
and development of the outreach workshop.

- 11 February, International Day of Woman and Girls in
Science. Conferences and workshops with students.

- Participation in “Granada Henge”, a festival dedicated
to the Sun and the winter solstice organized by the city
council of Granada. https://bit.ly/33ssDg8
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ACTIVITIES OF THE COMMUNICATION,
EDUCATION AND PUBLIC OUTREACH UNIT

Informacién y Actualidad Astroné

CON Natalia Ruiz Zelmanovitch

El enigma « ““gustina

Area de Ciencia

INSTITUTO DE ASTROFISICADEANDALUCIA ESTACION EXPERIMENTAL DEL ZAIDIN
BOUNTA OE CULTURA CIENTIFIBACSIC  FERIA DEL LIBRO

- Participation in “Granada: ciudad de la Ciencia y la
Innovacién”, a FECYT funded project of the largest
institutions in Granada to bring science and knowledge
close to citizens. https://twitter.com/granadaciencia

- Calar Alto Observatory Communication. The IAA-CSIC
Communication, Education and Public Outreach Unit is
in charge of the communication of the Observatory.

- Astronomia Accesible. This project aims to emphasize
the popularization of astronomy among blind and low-
vision people. http://astroaccesible.iaa.es/

- Educational activities. The IAA-CSIC attends two

student groups every month.

- Social Networks. Twitter, facebook and youtube
profiles managing.

https://twitter.com/iaa_csic
https://www.facebook.com/iaa.comunicacion
https://www.youtube.com/user/iaaudc

- Design and development of corporate material.


http://revista.iaa.es/
http://radioscopio.iaa.es/
https://www.iaa.csic.es/lucas_lara
https://bit.ly/3msbDiT
https://bit.ly/33ssoBK
http://www.piiisa.es/
https://bit.ly/2FsUzs3
https://bit.ly/33ssDg8
https://twitter.com/granadaciencia
http://astroaccesible.iaa.es/
https://twitter.com/iaa_csic
https://www.facebook.com/iaa.comunicacion
https://www.youtube.com/user/iaaudc

PRESS RELEASES

The IAA 2019 scientific achievements attracted the
media interest, producing the media news listed below.
They can be also found online in the following link:
http://www.iaa.es/en/news

16/01/2019
Observations of a rare hypernova complete the
picture of the death of the most massive stars

A work, led by the IAA-CSIC and published in Nature,
studies in detail the death of a massive star that
produced a gamma-ray burst (GRB) and a hypernova.
This work has allowed to find the missing link between
these two types of hypernova through the detection
of an additional component: a sort of hot cocoon
generated around the jet, as it propagates through the
outer layers of the progenitor star.

07/02/2019

International Day of Women and Girls in Science
The IAA-CSIC joins the celebration of the International
Day of Women and Girls in Science, which seeks to
make visible the scientific work of women and
promote vocations in girls.

12/02/2019

First formal meeting between the Minister Pedro
Duque and the alliance of Severo Ochoa centres and
Maria de Maeztu units, SOMMa

The meeting allowed SOMMa to introduce itself
formally to Minister Duque, as well as to establish new
communication channels, providing the Minister with
first-hand knowledge about the Alliance. The IAA-CSIC
obtained in 2018 the distinction as Center of
Excellence Severo Ochoa.

21/02/2019
A jet detected from the merging of two neutron
stars
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The merging of the two stars, which occurred in
August 2017, expelled a large amount of material that
has been observed so far by radiotelescopes on five
continents. These results confirm the existence of a jet
of particles that pierced the envelope and propagated
at speeds close to that of light

10/04/2019
Astronomers Capture First Image of a Black Hole

A large international collaboration (EHT; Event
Horizon Telescope), with the relevant participation of
astronomers from the IAA-CSIC, unveiled the first
direct visual evidence of a supermassive black hole
and its shadow. The image reveals the black hole at
the centre of Messier 87. This black hole resides 55
million light-years from Earth and has a mass 6.5-
billion times that of the Sun

10/04/2019

The Governing Council of Junta de Andalucia
authorizes its Administration to endorse the
Hispano-German Astronomical Center (CAHA)

In its sesion of April 9, 2019, The Governing Council of
Junta de Andalucia authorizes its Ministry of Economy,
Knowledge, Business and University the joining of
Junta de Andalucia to the “Economic Interest Group”
of the Calar Alto Observatory, in Almeria. This
decission completes the previous necessary
requirements to sign the final agreement.

10/04/2019

First results from the ExoMars mision: absence of
methane on Mars and variations in water vapor due
to dust storms

After a year in orbit around Mars, the TGO orbiter of
the ExoMars mission (ESA-Roscosmos) reveals a
surprising absence of methane and a relationship
between dust storms and atmospheric water vapor.


http://www.iaa.es/en/news
https://www.iaa.csic.es/en/news/observations-rare-hypernova-complete-picture-death-most-massive-stars
https://www.iaa.csic.es/en/news/observations-rare-hypernova-complete-picture-death-most-massive-stars
https://www.iaa.csic.es/en/news/international-day-women-and-girls-science-0
https://www.iaa.csic.es/en/news/first-formal-meeting-between-minister-pedro-duque-and-alliance-severo-ochoa-centres-and-maria
https://www.iaa.csic.es/en/news/first-formal-meeting-between-minister-pedro-duque-and-alliance-severo-ochoa-centres-and-maria
https://www.iaa.csic.es/en/news/first-formal-meeting-between-minister-pedro-duque-and-alliance-severo-ochoa-centres-and-maria
https://www.iaa.csic.es/en/news/jet-detected-merging-two-neutron-stars
https://www.iaa.csic.es/en/news/jet-detected-merging-two-neutron-stars
https://www.iaa.csic.es/en/news/astronomers-capture-first-image-black-hole
https://www.iaa.csic.es/en/news/governing-council-junta-andalucia-authorizes-its-administration-endorse-hispano-german
https://www.iaa.csic.es/en/news/governing-council-junta-andalucia-authorizes-its-administration-endorse-hispano-german
https://www.iaa.csic.es/en/news/governing-council-junta-andalucia-authorizes-its-administration-endorse-hispano-german
https://www.iaa.csic.es/en/news/first-results-exomars-mision-absence-methane-mars-and-variations-water-vapor-due-dust-storms
https://www.iaa.csic.es/en/news/first-results-exomars-mision-absence-methane-mars-and-variations-water-vapor-due-dust-storms
https://www.iaa.csic.es/en/news/first-results-exomars-mision-absence-methane-mars-and-variations-water-vapor-due-dust-storms

The results, published in Nature, were obtained with
the ACS and NOMAD instruments. Researchers from
the IAA-CSIC participate in the results, as well as in the
scientific team that developed NOMAD.

15/04/2019

Hurricane winds in Titan's high atmosphere

Titan, one of Saturn's largest moons, is the only
satellite in the Solar System with a complex
atmosphere, resembling the primitive Earth. Very
strong and confined winds have been detected in the
high atmosphere of the satellite, where it seemed to
be not enough energy to trigger such fast winds.

30/04/2019

The impact of a rock against the Moon during a total
eclipse

The study of the impacts on the lunar surface allows
to adjust the predictions of impacts on our planet. A
research group with the participation of IAA-CSIC
detected a short-lived flash as a meteorite hit the
lunar surface and interpret the results assuming that a
space rock collided with the Moon at 61,000
kilometres an hour, excavating a crater 10 to 15
metres across.

05/06/2019

TESS first light on stellar physics sheds light on roAp
stars, the extreme pulsators

TESS data has allowed to find five roAp, a type of rare
stars that shows rapid pulsations, intense magnetic
fields and a peculiar chemical composition.

18/06/2019

CARMENES finds two temperate terrestrial planets
around Teegarden’s star, a small nearby star
CARMENES instrument, co-developed by the IAA-CSIC
has allowed to find two planets around the
Teegarden’s star, the star system number twenty-four
closest to ours and one of the smallest red dwarf stars
known. With masses similar to Earth's, their
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temperatures could be warm enough to support liquid
water on the surface.

02/07/2019

Massive stars prefer high-order multiplicity over
binarity

MONOS project studies the binary or multiple systems
formed by the most massive stars through the study
of a catalog of O-type stars. The first results point out
that these stellar giants tend to group in multiple
systems rather than in pairs.

17/07/2019

25th anniversary of the impact of the comet
Shoemaker-Levy 9 against Jupiter

Between July 16 and 24, 1994, comet Shoemaker-Levy
9 hit Jupiter. Every observatory in the world was
watching this unique event in history. The first image
of the impact was recorded at Calar Alto Observatory
by IAA astronomers.

25/07/2019

The orbit of a star around the supermassive black
hole of the Milky Way confirms the validity of
Einstein's theory of relativity

The star S2 draws an ellipse around Sagittarius A *, the
black hole of the galactic nucleus, and its monitoring
over twenty-six years has allowed studying the gravity
in extreme environments. Researchers from the IAA-
CSIC participate in the results, published in the journal
Science, that confirm the validity of Einstein's theory
of relativity through the measurement of the
gravitational redshift.

31/07/2019

Space and ground-based observations reveal a
planetary trio around a nearby star

Combining data from the TESS satellite and from
various instruments on the ground, CARMENES among
others, leads to the detection of a multiple planetary
system around a nearby star. The work, which involves
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researchers from the IAA-CSIC, opens the door to the
detailed study of multiple planetary systems

27/08/2019
A distant stellar collision with the shine of precious
metals

A signature similar to the gold and platinum producing
explosion observed in light and gravitational waves in
2017 is found in the data of a 2016 gamma ray
explosion. This confirms that heavy elements are
produced in kilonovas, bursts that result from the
fusion of very compact objects, such as neutron stars
or black holes.

06/09/2019

IAA researchers, in the "Oscars of Science"

The “2020 Breakthrough Prize in Fundamental
Physics”, endowed with three million dollars, has been
awarded to the Event Horizon Telescope (EHT)
international collaboration, which obtained the first
image of a black hole. Two researchers from the I1AA-
CSIC participate in the collaboration, which brings
together 347 researchers from all around the world.

09/09/2019

The Institute of Astrophysics of Andalusia (IAA-CSIC)
receives the distinction Center of Excellence Severo
Ochoa

The Minister of Science, Innovation and Universities in
operation, Pedro Duque, presides the official
ceremony of delivery of the Severo Ochoa badges to
the most recent winners. Isabel Marquez, Scientific
Director of the IAA Severo Ochoa project, receives the
distinction, which recognizes the centers that carry
out cutting-edge science basic research and are
among the best in the world in their area.

19/09/2019

Rediscovering the "Stephan's Quintet"

Researchers from the IAA-CSIC has completed a
detailed study of the so-called "Stephan's Quintet", a
paradigmatic compact system of galaxies. The large
field of view and the spectral ranges of the
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observations allowed a thorough study of the entire
galaxy system, its interaction history and the main
properties of the ionised gas. Compact systems such
as the "Stephan's Quintet" are key to understanding
the effect of extreme interactions in the evolution of
galaxies since the early ages of the universe.

06/10/2019

CARMENES finds an anomalous planetary system
that challenges our understanding of how planets
form

CARMENES instrument has found a giant gas planet
around the red dwarf star GJ3512, as well as
indications of the presence of another. The finding
calls into question the most accepted model of
formation of the giant planets, which states that they
are born from a solid nucleus that accumulates gas,
and opens up the possibility of their formation after
the rupture into fragments of a protoplanetary disk.

14/10/2019

The first results of the GALACTICNUCLEUS project,
the most detailed star catalogue of the galactic
centre, are published

Researchers at the IAA-CSIC have just published the
most extensive catalogue of stars in the Galactic
Centre to date. The ERC Consolidator Grant
GALACTICNUCLEUS project led by an IAA astronomer
has managed to map this area in unprecedented
detail. To do this, rapid series of hundreds of short
exposures (one second or less) images were taken
with VLT/ESO. One of the main objectives of
GALACTICNUCLEUS is to be able to reconstruct the
stellar formation history of the centre of our galaxy.

28/10/2019

Five thousand "eyes" to capture the colors of the
cosmos

The Dark Energy Spectroscopic Instrument (DESI) sees
first light. DESI, a project with the participation of the
IAA-CSIC, will improve the understanding of the role of
dark energy in the history of the expansion of the
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universe. The Spanish team has participated in the
development of one of DESI's prototypes of robotic
fiber optic positioners.

07/11/2019
An invisible companion could explain the strong X-
ray emission of the Eskimo Nebula.

An international group of astronomers led by the
Instituto de Astrofisica de Andalucia finds a periodic
variation in the X-ray emission of the central star of the
Eskimo Nebula, confirming that in the center of NGC
2392 there is a multiple system.

20/11/2019

Public Surveys and new instrumentation for Calar
Alto Observatory

Calar Alto Observatory opens a new call to the
international astronomical community for scientific
and technological proposals that will contribute to
keep the level of excellence of the observatory.

20/11/2019
Collapsing star breaks the records in very high
energy photons production

MAGIC telescopes, on the island of La Palma, detect
photons in the range of teraelectronvolts in a gamma

ray explosion (GRB), the product of the death of a very
massive star. The detection, which requires
contemplating new mechanisms in the energy
production of GRBs, provides a fundamental
perspective to complete our understanding of these
events.

02/12/2019

Astronomers find a star that hides, among its
pulsations, flares millions of times more intense
than those of the Sun

Observations with the Kepler satellite allow surface
activity to be found in stars where, according to
theoretical models, it should not occur. In the sample
highlights the star KIC 9716385, which presents,
hidden between its pulsations, flares millions of times
more intense than the solar ones.

06/12/2019

The Institute of Astrophysics of Andalusia (IAA-CSIC)
participates in Comet Interceptor, ESA's new
mission to study a pristine comet

ESA selected Comet Interceptor as its first Fast
mission, or class F (Fast), with a total development
duration from the selection until the launch of about
eight years. Comet Interceptor is a technological
challenge that seeks to study a comet that has not yet
been discovered and remains intact since its
formation. The IAA-CSIC will contribute to four of the
nine instruments that will travel in the probes,
providing the power supplies for each of the
instruments, as well as a scientific data processing unit
shared by two of the instruments.

10/12/2019

Astronomers observe the approach of the stars of a
binary system due to the emission of gravitational
waves

The system is composed of two white dwarf stars that
revolve around the common centre of mass every
twenty minutes, and which are gradually approaching.
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The system is composed of two white dwarf stars that
revolve around the common centre of mass every
twenty minutes, and which are gradually approaching.
The work, in which the IAA-CSIC participates, shows
that the stars have “flattened out” and have an
ellipsoidal shape due to the tidal forces.

16/12/2019

IAA researchers discover an extremely violent
episode in the history of the Milky Way, with over a
hundred thousand supernova explosions

. . Hil regor
g

This scientific highlight is also a result of the
GALACTICNUCLEUS project. A survey with an
unprecedented resolution of the central regions of our
galaxy reveals its full history of star formation, which
presents steep ups and downs in star formation. There
are indications of a burst of star formation so intense
that it caused more than one hundred thousand
supernova explosions.

52


https://www.iaa.csic.es/en/news/iaa-researchers-discover-extremely-violent-episode-history-milky-way-over-hundred-thousand
https://www.iaa.csic.es/en/news/iaa-researchers-discover-extremely-violent-episode-history-milky-way-over-hundred-thousand
https://www.iaa.csic.es/en/news/iaa-researchers-discover-extremely-violent-episode-history-milky-way-over-hundred-thousand

FUNDING

IAA  obtains most of its funding through
competitive European and Spanish calls. Below we
provide a list of all competitive funding grants
awarded to IAA staff and running during 2019.

The time evolution of the IAA budget in the last
years is shown in the top-right figure. The fraction
of the IAA budget (the money used along 2019) and
new funding (the money awarded in 2019) by
funding agency are shown next.

NATIONAL RESEARCH AGENCY
Severo Ochoa Excellence Award
Reference: SEV-2017-0709

Pl: Isabel Marquez Pérez

Duration: Jul 01, 2018 - Jun 30, 2022
Amount: 4 000 000 €

EUROPEAN RESEARCH COMISSION FP7

e-LIGHTING: Lightning propagation and high-
energy emissions within coupled multi-model
simulations

Reference: 681257 (ERC-2015-COG)

PI: Alejandro Luque Estepa

Duration: Jun 01, 2016 - May 31, 2021
Amount: 1960 820 €

GALACTICNUCLEUS The Fingerprint of a Galactic
Nucleus: A Multi-Wavelength, High-Angular
Resolution, Near-Infrared Study of the Centre of the
Milky Way

Reference: I-ERC/3311 614922

PI: Rainer Schoedel

Duration: Feb 01, 2014 - Jan 31, 2019

Amount: 1547 660 €

ESCAPE-European Science Cluster of Astronomy &
Particle physics ESFRI research infrastructures
Reference: 824064 - H2020-INFRA/0489

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Feb 01, 2019 - Jul 31, 2022

Amount: 108 375 €
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® MINECO NATIONAL FUNDING PLAN

® EUROPEAN COMMISSION

® CONTRACTS AND INCOME AGREEMENTS

® M. EDUCATION CULTURE & SPORTS (MOBILITY GRANTS]
® FECYT

IAA 2019 new funding by agency

Science and Innovation with thunderstorms (SAINT)-
H2020-MSCA-ITN-2016

Reference: H2020-MSCA-ITN-2016

PI: Francisco José Gordillo Vazquez

Duration: Jan 01, 2017 - Jan 01, 2021

Amount: 495 746 €

Preparatory Phase for the European Solar Telescope
(PRE-EST)

Reference: 739500 H2020-INFRA/0287

Pl: Luis Ramon Bellot Rubio

Duration: Jan 01, 2017 - Jan 01, 2021

Amount: 372 500 €



Small Bodies: Near and Far (SBNAF)
Reference: H2020-LEITSPACE/ 0140 687378
Pl: René Damian Duffard

Duration: Apr 01, 2016 - Mar 31, 2019
Amount: 355 000 €

SOLARNET - 824135- Integrating High Resolution Solar
Physics - H2020

Reference: 824135

PI: Luis Bellot

Duration: Jan 01, 2019 - Dec 31, 2022

Amount: 109 916 €

Wf4Ever: Advanced Workflow preservation technologies
for enhanced science

Reference: 201550E023

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Feb 10, 2015 - Feb 09, 2019

Amount: 63 000 €

Advanced European Network of E-infrastructures for
Astronomy with the SKA (AENEAS)

Reference: 731016 - H2020-INFRA/0238

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Jan 01, 2017 - Dec 31, 2019

Amount: 51940 €

Optical Infrared Coordination Network for Astronomy
(OPTICON)

Reference: 730890 - H2020-INFRA/0243

Pl: José Manuel Vilchez Medina

Duration: Jan 01, 2017 - Jan 01, 2020

Amount: 6 000 €

MICINN

FASES C/D DE INSTRUMENTOS JANUS Y GALA DE LA
MISION JUICE (ESA), CIENCIA CON LA MISION ROSETTA
Y ATMOSFERAS EXOPLANETARIAS

Reference: ESP2016-76076-R

Pl: Luisa Maria Lara Lépez

Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 3363 800 €

MODELO DE REPUESTO Y DE VUELO DE SUBSISTEMAS
DE JANUS Y GALA. FORMACION Y EVOLUCION DE
SISTEMAS PLANETARIOS: DESDE CUERPOS MENORES A
EXOPLANETAS

Reference: PGC2018-099425-B-100

Pl: Luisa Maria Lara Lopez

Duration: Jan 01, 2019 - Dec 31, 2021

Amount: 2 940 000 €
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CONTRIBUCION DEL IAA-CSIC A LA MISION ESPACIAL
PLATO2.0: FASES B2/C/D. OPERACION DE NOMAD-
EXOMARS

Reference: ESP2017-87676-C5-5-R

PI: Rafael Garrido Haba, Julio Federico Rodriguez
Gomez

Duration: Jan 01, 2018 - Dec 31, 2020

Amount: 1899 700 €

FISICA SOLAR ESPACIAL

Reference: RT12018-096886-B-C51

Pl: Jose Carlos del Toro Iniesta, David Orozco Suarez
Duration: Jan 01, 2019 - Dec 31, 2021

Amount: 1573 000 €

SPACE SOLAR PHYSICS: PHI FOR SOLAR ORBITER AND
IMAX AND SP FOR SUNRISE

Reference: ESP2016-77548-C5-1-R

Pl: Jose Carlos del Toro Iniesta

Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 968 000 €

AMIGAG6: GAS EN EL INTERIOR Y EN EL ENTORNO DE
LAS GALAXIAS. PREPARACION CIENTIFICA PARA SKA Y
CONTRIBUCION AL DISENO DEL FLUJO DE DATOS
Reference: AYA2015-65973-C3-1-R

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Jan 01, 2016 - Dec 31, 2019

Amount: 490 050 €

CARACTERIZACION DE LA ATMOSFERA DE MARTE CON
LOS INSTRUMENTOS NOMAD Y ACS A BORDO DE
TGO/EXOMARS

Reference: PGC2018-101836-B-100

Pl: Miguel Angel Lépez Valverde

Duration: Jan 01, 2019 - Dec 31, 2021

Amount: 356 587 €

Equipamiento computacional para desarrollar el
nucleo de un Prototipo de SKA Science Regional Centre
en el IAA

Reference: EQC2019-005707-P

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Jan 01, 2019 - Dec 31, 2020

Amount: 331 333 €

ENTENDIENDO LA ESTRUCTURA INTERNA, LA
EVOLUCION Y LA VARIABILIDAD DE ESTRELLAS DE
BAJA MASA CON PLANETAS

Reference: AYA2016-79425-C3-3-P

PI: Matilde Fernandez Hernandez

Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 302 500 €



SISTEMA DE OBSERVACION DE LA MITAD DE LA
BOVEDA CELESTE EN LA NUEVA ERA DE ASTROFISICA
DE MULTIMENSAJEROS

Reference: EQC2018-004735-P

Pl: Alberto Javier Castro Tirado

Duration: Jan 01, 2018 - Mar 31, 2021

Amount: 275 037 €

AMIGA7: GAS Y CAMPOS MAGNETICOS EN ENTORNOS
EXTREMOS DE GALAXIAS CON LOS PRECURSORES DE
SKA - DESDE EL DISENO DEL FLUJO DE DATOS HACIA
SU CONSTRUCCION

Reference: RTI2018-096228-B-C31

PI: Lourdes Verdes-Montenegro Atalaya

Duration: Jan 01, 2019 - Dec 31, 2021

Amount: 254 100 €

Coordinacion de la participacion cientificay
tecnoldgica de Espaiia en el Square Kilometre Array.
Oficina espafiola del SKA

Reference: 201950E125

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Dec 01, 2019 - Nov 30, 2022

Amount: 250 000 €

ESTRUCTURA, PROCESOS Y CLIMA DE LAS
ATMOSFERAS DE LA TIERRA Y EXOPLANETAS
Reference: ESP2017-87143-R

Pl: Bernd Funke, Manuel Lopez Puertas
Duration: Jan 01, 2018 - Dec 31, 2019
Amount: 239 580 €

JETS ESTELARES, DISCOS Y CAMPOS MAGNETICOS.
CIENCIA PARA EL SKA Y CONTRIBUCION AL DISENO DE
PHASED ARRAY FEEDS

Reference: AYA2017-84390-C2-1-R

Pl: Guillem Josep Anglada i Pons, José F. Gomez Rivero
Duration: Jan 01, 2018 - Dec 31, 2020

Amount: 222 640 €

LOS GALATICOS DE LA GALAXIA: ESTRELLAS MASIVAS,
CUMULOS ESTELARES Y EL CENTRO GALACTICO
Reference: PGC2018-095049-B-C21

PI: Rainer Schoedel, Emilio Javier Alfaro Navarro
Duration: Jan 01, 2019 - Dec 31, 2022

Amount: 192 753 €

Adquisicion de una infraestructura de
Reference: EQC2018-004366-P

PI: Francisco Prada Martinez
Duration: Jan 01, 2018 - Dec 31, 2019
Amount: 191 232 €
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Adquisicion de una nueva infraestructura de gran
capacidad de memoria RAM y almacenamiento para la
creacion de cielos digitales

Reference: EQC2019-006089-P

Pl: Francisco Prada Martinez

Duration: Jan 01, 2019 - Dec 31, 2020

Amount: 187 544 €

GALAXIAS EN 3D A TRAVES DEL UNIVERSO: SINERGIA
ENTRE ESPECTROSCOPIA DE CAMPO INTEGRAL Y
CARTOGRAFIADOS MULTIBANDA PANORAMICOS
Reference: AYA2016-77846-P

Pl: Rosa Maria Gonzalez Delgado, Enrique Pérez
Jiménez

Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 179 080 €

ESTALLIDOS DE FORMACION ESTELAR Y EVOLUCION
DE GALAXIAS

Reference: AYA2016-79724-C4-4-P

Pl: José Manuel Vilchez Medina, Enrique Pérez
Montero

Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 169 400 €

CONTRIBUCION DEL IAA A LA EXPLOTACION
CIENTIFICA DE ASIM: OBSERVACIONES DESDE EL
SUELO Y ANALISIS DE DATOS

Reference: ESP2017-86263-C4-4-R

PI: Francisco José Gordillo Vazquez

Duration: Jan 01, 2018 - Dec 31, 2019

Amount: 160 930 €

CIELOS Y UNIVERSOS PARA LOS GRANDES
CARTOGRAFIADOS DE GALAXIAS: EXPLOTACION
CIENTIFICA

Reference: PGC2018-101931-B-100

PI: Francisco Prada Martinez

Duration: Jan 01, 2019 - Dec 31, 2021

Amount: 157 300 €

ESTUDIO DE OBJETOS TRANSNEPTUNIANOS Y
POBLACIONES RELACIONADAS

Reference: AYA2017-89637-R

Pl: José Luis Ortiz Moreno

Duration: Jan 01, 2018 - Dec 31, 2020
Amount: 152 460 €

HIGH-ENERGY TRANSIENTS AND THEIR HOSTS: LOS
COMUN, LO PECULIAR, EL DETAILLE

Reference: AYA2017-89384-P

PI: Christina Thone, Antonio de Ugarte Postigo
Duration: Jan 01, 2018 - Dec 31, 2019

Amount: 143 990 €



Telescopio extremadamente ligero
Reference: EQC2018-004455-P

Pl: José Luis Ortiz Moreno

Duration: Jan 01, 2018 - Mar 31, 2021
Amount: 136 625 €

JETS RELATIVISTAS EN GALAXIAS ACTIVAS
Reference: AYA2016-8089-P

Pl: José Luis Gomez Fernandez, Juan Ilvan Agudo
Rodriguez

Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 135 520 €

GRBphot - Base de datos fotométricos de explosiones
de rayos gamma

Reference: RTI2018-098104-J-100

Pl: David Alexander Kann

Duration: Sep 01, 2019 - Aug 31, 2022

Amount: 133 100 €

LEGADO DEL PROYECTO "SMALL BODIES NEAR
AND FAR"

Reference: RTI2018-098657-J-100

PI: Pablo Santos Sanz

Duration: Jan 01, 2019 - Aug 31, 2022

Amount: 133 100 €

EXPERIMENTOS DE LABORATORIO, OBSERVACIONES Y
MODELOS DE POLVO COMETARIO: UNA NUEVA
ESTRATEGIA

Reference: RTI2018-095330-B-100

PI: Olga Mufioz Gomez, Juan Carlos Gomez Martin
Duration: Jan 01, 2019 - Dec 31, 2021

Amount: 121 000 €

EN CAMINO HACIA SKA: ASTRONOMIA A LA MAS ALTA
RESOLUCION ANGULAR Y SENSIBILIDAD

Reference: PGC2018-098915-B-C21

Pl: Miguel Angel Pérez Torres, Antonio Maria Alberdi
Odriozola

Duration: Jan 01, 2019 - Dec 31, 2020

Amount: 118 580 €

POLVO EN EL SISTEMA SOLAR: EXPERIMENTOS,
MODELOS COMPUTACIONALES Y APLICACION AL
ESTUDIO DEL COMETA 67PCHURYUMOV-
GERASIMENKO, OBJETIVO DE LA MISION ROSETTA.
Reference: AYA2015-67152-R

PI: Olga Mufioz Gomez

Duration: Jan 01, 2016 - Jun 30, 2019

Amount: 108 900 €
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Caracterizacion polarimétrica bidimensional del frente
de onda en cristales 6pticos

Reference: EQC2018-004400-P

Pl: David Orozco Suarez

Duration: Jan 10, 2018 - Dec 31, 2020

Amount: 106 755 €

ASTRONOMIA GALACTICA Y EXTRAGALACTICAA LA
MAXIMA RESOLUCION ANGULAR Y SENSIBILIDAD
Reference: AYA2015-63939-C2-1-P

PI: Antonio Maria Alberdi Odriozola, Miguel Angel
Pérez Torres

Duration: Jan 01, 2016 - Dec 31, 2019

Amount: 94 864 €

AGN, DEL UNIVERSO LOCAL A DISTANCIAS
COSMOLOGICAS. DEL MOTOR CENTRAL A LA GALAXIA
ANFITRIONA Y SU ENTORNO

Reference: AYA2016-76682C3-1-P

Pl: Isabel Marquez Pérez

Duration: Dec 30, 2016 - June 29, 2020

Amount: 90 750 €

PHOTOMETRIC REDSHIFTS PARA J-PAS
Reference: AYA2016-81065-C2-1-P

PI: Narciso Benitez Lozano, José Ruedas Sanchez
Duration: Dec 30, 2016 - Dec 29, 2019

Amount: 89 540 €

CARTOGRAFIANDO EL CIELO: SONDEOS EN EL OPTICO
E INFRARROJO DE LA VIA LACTEA Il

Reference: AYA2016-75931-C2-1-P

PI: Emilio Javier Alfaro Navarro

Duration: Dec 30, 2016 - Jun 30, 2019

Amount: 71390 €

FISICA OCULTA EN LA EVOLUCION EN TIEMPO REAL DE
LAS NEBULOSAS GASEOSAS EN TORNO A ESTRELLAS
EVOLUCIONADAS DE MASA BAJA E INTERMEDIA
Reference: PGC2018-102184-B-100

PI: Martin Guerrero Roncel

Duration: Jan 01, 2019 - Dec 31, 2022

Amount: 54450 €

UNIVERSO Y VACIO CUANTICOS
Reference: FIS2017-86497-C2-1-P

Pl: Carlos Barcel6 Seron

Duration: Jan 01, 2018 - Dec 31, 2020
Amount: 24 200 €

RED DE EXCELENCIA PARA LA PARTICIPACION
CIENTIFICA Y TECNOLOGICA ESPANOLA EN EL SKA
Reference: AYA2016-82017-REDT

Pl: Lourdes Verdes-Montenegro Atalaya

Duration: Jul 01, 2017 - Jun 30, 2019

Amount: 20 000 €



REGIONAL GOVERNMENT JUNTA DE
ANDALUCIA

ACCIONES PARA EL FORTALECIMIENTO DEL INSTITUTO
DE ASTROFISICA DE ANDALUCIA-CSIC PARA LA
ADQUISICION DEL SELLO “SEVERO OCHOA”

Reference: SOMM17/5208/IAA

Pl: Antonio Maria Alberdi Odriozola

Duration: Jan 01, 2019 - Feb 28, 2022

Amount: 1337 460 €

Contribucién andaluza al proyecto espacial CoRoT
Reference: P12-TIC-2469

Pl: Rafael Garrido Haba

Duration: May 16, 2014 - May 15, 2019

Amount: 259 745 €

La red de Telescopios de Robéticos en Andalucia como
parte de una Red a escala planetaria

Reference: P12-TIC-2839

Pl: Alberto Javier Castro Tirado

Duration: May 16, 2014 - Feb 02, 2019

Amount: 213 959 €

FECYT

Granada. Ciencia para una Ciudad
Reference: FCT-17-12201

Pl: Emilio José Garcia Gémez-Caro
Duration: Jan 01, 2018 - Mar 31, 2019
Amount: 60 000 €

Documental 'Reaching for the Sun'
Reference: FCT-17-12390

PI: Emilio José Garcia Gomez-Caro
Duration: Jan 01, 2018 - Mar 31, 2019
Amount: 45000 €

INCURSIONES GRAVITATORIAS
Reference: FCT-18-13451

PI: Carlos Barceld Seron

Duration: Apr 01, 2019 - Dec 31, 2020
Amount: 35000 €

Granada, el camino hacia los planetas
Reference: FCT-18-13740

Pl: Luisa Maria Lara Lopez

Duration: Oct 01, 2019 - Dec 31, 2020
Amount: 30 000 €
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El astrnomo indignado golpea de nuevo
Reference: FCT-17-12547

Pl: Manuel Jesus Gonzalez Garcia
Duration: Jan 01, 2018 - Mar 31, 2019
Amount: 20 000 €
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