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Cover Pictures

Main cover picture: image of the comet
67P/ChuryumoyGerasimenko obtained by the
OSIRI®amera on boardthe Rosettaspacecraft
an ESA mission

The OSIRIS cameras ave & S @éyied TREIAA
CSIC contributed with hardwate OSIRI&Nd its
staff is currently expliting the scientific dataThe
OSIRIScameras haveshown a comet nucleus
consistingof two lobes connected by a short neck.
This shape raises the question of whether the two
lobesmerged4.5 billion years ago, aepresenta
single body where a gap has evolved via mass loss.
Indeed ectivity at the presentdistance from the
Sun (B astronomical unifspredominantly arises
from the neck, where jets have been seen
consistently.The OSIRIS cameras have also been
used to assesshe comet rotation period of 12.4
hours.

OSIRIShas witnessed the descent and first
touchdown on the surface nucleus of thmodule
Philae on November 12, 2014. Tim®duledid not
anchorat this firsttouchdown, but it bounced two
times ending at a location where the solar
insolation has not beesufficientto keep it alive
and working until March 2015.

The story ofRosettaaround a comet in a fiery
environment will continue until September 2016
when the spacecraft Wisoftly land on the surface
of the most ever scrutinized primitive body of the
Solar System.

LusaMarialLaralLopez

Lowerright corner: G KS &/ ! [ LC! Qa
mosaic of datacubes of a sample ofalaxies
observed by CALIFshowing different physical
parametes as dewred from the spectral analysis.

On 2014 October 1the CALIFA collaboration
released the second public data set (DR2),
consisting of 400 datacubesf 200 galaxies. lde
by Dr. Garcia Benito (IAZSIC), thiselease wa
possible as a result of the close collaboration
between the scientists of CALIFA and tbehnical
staff of the Observatory o€alar Alto. Among the
most impactingresults published this year, de
from the IAA, we have studied the time evolution
of the structure of these galaxies (their mass
density, age, metal and dust content) as a function
of their total mass and morphology, and how
these differ in the inner red bulges and their outer
blue disks. A characteristic metal gradient in the
gas has been found, in accordance with the metals
in the younger stars.

Enrigue Pérez Jiménez
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DIRECTO®& FOREWORD

camera, an instrument designed and built by a
European consortium where IAA is an active
partner. The Rosetta mission is proding a welth

The IAA is a center of the Spanish CSIC devoted toof new science, with excellent results published

the production of top research in space science, in
conjunction with a higHevel technological activity
for the construction of frordine instrumentation
for ground based telescopes and spaunessions.
The diffusion of the IAA research into the public
through a variety of outreach activities is also a
key objective.

Though the IAA foundation was originally oriented
to the scientific exploitation of the nearby
observatories of Sierra Nevada &Bada) and
Calar Alto (Almeria), soon IAA scientists proved to
be very active adding to that the study of the
91 NI KQ&
pioneering development of space astrophysics in
Spain. At present the IAA has four scientific
depatments which study the Solar system, stellar
physics, extragalactic astrophysics and cosmology,
and Galactic structure and radioastronomy,
combined with a small but prominent group of
theoretical physics. The technological branch
allows our institute to #ord the construction of
new instrumentation whereas keeping the center
ready to participate in future technological
challenges for space and ground based
instrumentation. The proximity and easy access to
our observatories represent an extra asset to
devdop the science of massive ambitious surveys
(like ALHAMBRACALIFAand, in the near future,
CARMENBSind to provide a useful test bench for
new instrumentation. The combination of a wide
scope in astrophysics research with technology
and the observatdes made the IAA a unique
center in our country.

This annual report shows that the ye2014 has
been full of exciting results with demanding
OKIFffSyasSa F2NJ GKS L!!
observatories.

P FGSNI GKS &dz00S4&a T dita
mission near the end of 2013, during this year
publlc and SC|ent|sts have been most enthusiastic
gAOGK GKAE 9{! Q&
entering in orbit around comet 67P/Churyumov
Gerasimenko. The IAA is one of the few centers
participatingin this unique European mission. The
first images of the comet showing its peculiar
structure and surface were taken by the OSIRIS

Q

in high impact papers.

9{! Q& vy SBLAMOVaES apprawgd in 2014
and IAA will participate in the construction of its
instrumentation. PLATQ planned to launch in
2024, is to begin a completely new chapter in the
exploration of extrasolar planets. During this year,
IAA was active working on the instrumentation of
several otherESAspace missionse(g. NOMAD
onboard EXOMars TGOand, GALA andanus
onboard JUICE IMAX, onboard theSUNRISE
missionca telescope that observed the Sun from a
stratospheric balloon over the Arcggc unveiled

dzLILISNJ | 0 Y2 & LIK S Nde forthdtion and2edolution” 8f t lmadnétié flud K S

tube on the solar surface. Also in preparation has
been the mésionSolar Orbite(ESA) expected to
orbit the Sun to study both, solar physics and the
{dzyQa AyTFTfdzSyOS 2y GKS Ay
The construction of th@ew instruments PANIG

a wide field neainfrared camerg and
CARMENES®the stateof-the-art planet hunter
with two arms, optical and near infraredor the
Calar Alto telescopes continues at good rate, with
PANIC reaching already an advanced phase near
commissioning by the end of the year.

For the observatory of Calar Alto this has been a
critical year, with a strong shortage in operation
funds. Nevertheless, the enormous scientific value
of the observatory, its competitive
instrumentation and high level staff have been
able to complete very successful projects. The
success of these international pects, which
could not be performed in other telescopes, lead
the observatory far from previously announced

threads. In june 2014 the evest C NB Y / | L C !
/lwaQbQi gl a_ KSR, a
tefedddbetival ALaNIEH2S y Sy %Mfssa%\'ﬁa ¢ ;\Yj?

This sientific event, chaired by the Secretary

& @sknkrdl forBidhce a@hd Inndldidn of Mmad &e

Andalucia counted also with the participation of
several Spanish and international delegates and

a LJ OS O NgpredbrtativésK /o0 Khe S ide dstigidmipal T dzf t

comunity. This event pauced a great impact in
written press and RTV media.

CALIFA, the large Integral Field Spectroscopy
surveyconceived at the 1AA and carried out at the
Calar Alto 3.5m telescope, will providen



unprecedented view of six hundred galaxies of the
local Univese. Itwill be a reference in the field of
galaxy evolution for the next decade. Its legacy is
offered to the scientific community and the
second data release of this international project
took place on September 30.

Other relevant achievements includedthis 2014
annual report of the IAA testify to the rich variety
and quality of the science produced; which goes
from the new challenges about the origin of
massive black holes, Gamma Ray Bursts, to the
discovery of two (water ice) rings in Chariklo, a prof José Manuel Vilchez Medina

Sola system object 250 kilometers in diameter. _ _ N )
The IAA research activity has been steadily Director ofthe Instituto de Astrofisica déAndalucia
increasing in 2014. The production of the IAA in

international refereed journals is, on average,

equivalent to an IAA paper published every

working day of the year This is a very relevant

achievement for the IAA especialy after the recent

downsizing of the national research budget. These

difficulties, far from forcing IAA to abandon the

race, have encouraged our scientists to compite

for funding and support beyondhe Spanish

borders. Notablyan ERC Consolidator grant was

awarded to one of our young scientists, and the

IAA was the Coordinator of the new ERC network

on Martian space sciencel his way, the IAA keeps

playing in the "league of stars" of astrophysical

research despite recent shortcuts in money and

human resources.

The IAA applied in the 2014 call of the Severo

Ochoa program for Spanish Research Centers,

obtaining a high score (98 over 100). This is

encouraging and proves the IAA moves in the right

direction. Let me mention just two quantitative

indicators to illustrate here the scope and impact

of our research: ijhe average normalized impact

of the IAA publications in the last fourears

window (including 2014) iclose to 250% the

world average, andii) among the 128 CSIC

institutes and centers, IAA is the® lcenter

according to scientific production in space science

and the 7 in all disciplines.

This report has been prepared with the aim of

showing the reader a panorama of the scientific

and technobgical activity developed at the I1AA in

2014. We hope you can share with us the passion

for science and enjoy théstrophysics at I1AA

presented in this annual report.







RESEARCH
ACTIVITY

Thelnstituto de Astrofisica de Andalucia is a center of
the Consejo Superior de Investigaciones Cientificas
(IAACSIC) devoted to basic astronomical research. This
research activitys carried out in the framework of four
different departments:

1. Extragalactic Astronomy.

2. Radioastronomy and Galactic Structure.
3. Solar System.

4. Stellar Physics.

These departments include number of research lines
that investigate different asbphysical topics.
Moreover, research and technical activities are carried
out by different units and astronomical observatories,
including the Instrumental and Technological
Development Unit (UDIT), theo@puter Center (CC),
and the Obesrvatory of Sierrdevada (OSN).

The descriptiorof the research activity and higights
of these research dmrtments, units and observatory
during 2014are next presented.

Additional informationon the Observatory of Calar Alto
is included in this documents the IAAis the CSIC
reference center for this international astronomical
observatory.



EXTRAGALACTIC
ASTRONOMY

Overview

Research in extragalactic astronomy at the IAA is
focused on two broad avenues: structure and evolution
of galaxies, and quantum and classic gravity. Galaxies
are the main focus of study from three different
perspectives: (i)by themselves, understandingheir
dynamics, insterstellar medium, araolution of their
star (formation, chemistry, and stellar populationgii)

how these properties change as a function of their
environment, as isolated, groups, and clusters of
galaxies; and (iii) their role asatrers of the structure
and evolution of the universe, including GRBs as cosmic
lighthouses. Many of these studies take advantage of
the availability of groundbased and spaeborne
multiwavelength dataor are performed in the guext

of large surveys, soenled by our researcherssuch as
ALHAMBRA and CALIFA, both carried ouhatCalar
Alto Observatory A group of theoreticians work on
Gravitation and its quantum modifications.

Highlights in 2014

¢ I[FS(Integral Field Spectroscopgata of 1Zw18, the
most metatpoor starforming galaxy in the local
Universe, discover an extended nebular Hell4686
emitting region. The observationgn conjunctionwith
state-of-the-art stellar model predictionsreveal that
only (nearly) metafree ionizing stars, similar t&oplll
stars,the first ones that ever shone in the Universe, can
explain theHell ionization ofZw18.

e VLT zCOSMOS optical deep spectroscopy along with
detailed HSTimaging has allowedus to enlarge the
sample of extreme emissidine galaxies up to redshift

1. These galaxies, resembling the building blocks from
which larger galaxies were created, are mgiabr, UV
luminous, compactalaxieswith very high specific star
formation rates.

e HIFCHimistry is a new coddo derive chemical
abundancesusing emission lines from gas ionized by
massive star formation processes taking relative
abundance ratios into account for the first time and
hence improving the understanding of the chemical
evolution of galaxies undergoinglifferent types of
interactions with theirenvironment.

e AMIGA has shown that, despite the general believe
that pseudoebulges are relatively young and blue
structures, in isolated galaxies they dep colours
comparable with thoseof ellipticals. Aftergoing 3D
using SDSS spectroscopy, the catalogue of isolated
galaxieghat remains isolated without satellitds 88%
AMIGA has been accepted as member tbé SKA
international consortium designing its Science Data
Processor, applying the developments e tgroup of
services for 3D radio data analysis in Grid, Cloud and
Supercomputindacilities

)
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CALIFA
data release 2
[-10-2014

200 galaxies
400 datacubes
4000 downloads

e On 2014 October,the CALIFA collaboration released
the second public data set (DR2pcluding 400
datacubesof 200 galaxies. loeby Dr. Garcia Benito
(IAACSC), thisproject has beerpossible as a result of
the close collaboration between th€ALIFAscientists
and the technical staff of the Observatory at Calar Alto.
Among the mostelevantresultspublished in 2014ed
from the 1AA we have studied the timevolution of
the structure of these galaxiesm@ass density, age,
metal, dustcontent) as a function of their total mass
and morphology, and how these differ in the inner red
bulges and outer blue disks. A characteristic metal
gradient in the gas has beeaund, in accordare with
the metals in the youngestars.

Completion of an unprecedeatl comparison
between the spectroscopic and physiqabperties of
quasarswith similar bolometric luminositiesbut at
very different cosmic epochs. We confirm thaettwo
different populations presen in the local quasar
sample (z8.6) are also presennithe highemredshift
sample (z2.3). Metallicities are nevertheless different,
what isinterpreted as reflectinghe chemicalevolution
of the Universe.

e The ALHAMBRA survey Gold Catalogue provides
redshifts and photometry in 20+4 bands fofQD®
galaxies, 20006tars, and 1000 AGN candidatgzead
over seven sky regions.

e |[FU data of the hosbf the peculiar GRB 060505
confirm that it was associatedot a massive star but
that GRB sites are not necessarilyegion with unique
propertieswithin their hosts.High resolution is crucial
to make definite statments about the properties of a
GRB progenitor inferred from its environment.

e A new symmetry clas (nonpoint symmetries) has
been proposed to characterize the solution manifold of
NonLinear Sigma Models as a preliminary essay
towards noncanonical quantization of gravitational
models.



e The theoretical group has also put forward an
alternative prowsal for what could be the result of a
continued gravitational collapseThey obtained an
Honorable Mention in the Gravity Research Foundation
Essay competition 2014

MEMBERS

V. Aldaya, SAnton, C.Barcelé,N. Benitez,J.Blasco Herrera,
R.Carballo RubioM. Cervifio,L. Cortés BarbadoC. Cortijo,
A. del Olmo,G. Favole,M. Fernandez Lorenz®. Fernandez
Martin, R. Garcia Benito). Garrido Sanche®R.M. Gonzalez
Delgado, JGuerrero Garcid,. Hernandez Garcid, Iglesias,
Y.Jiménez @&ja, C.Kehrig,R. Lépez FernandeZ, Marquez,
M.A. Martinez CarballoJ.MasegosaM.J. Moles, A. Molino,
J.D. Perea,E.Pérez, EPérez MonteroM. Povic,F.Prada,P.
Ramirez Moreta,).E.Ruiz del MazoS. Sanchez Expdésitd,.
Sanchez MenguianiS.F. Sdnchez Sénched,D. Santander
Vela, W. Schonell, J. Sulentic, C. Thone, L. Verdes
Montenegro,J.M. Vilchez

INVITED RESEARCHERS

E. Duarte Lacerda andBurret (AP, France), Garcia Meca,
M.A. Martinez Caeballoand O.Gonzalez Martin(IAQ, P.
Marziani(INAFOsservatorio Astronomico di Padgvtaly)

LINES OF RESEARCH

Active Galactic Nuclei.

Cosmic evolution of galaxies.

Environment and hosts of stellar explosions
Galactic clustering and physics of the dark universe.
Modelling the evolutiorof galaxies in groups.
Observational cosmology and large surveys.
Physics of Quasars.

Quantum and classic gravity in the physics of black
holes and Cosmology.

Star formation in galax®
The effects of interaction in the evolution of galaxies.
Violent gar formation.



RADIOASTRONOMY
AND GALACTIC
STRUCTURE

The Radio Asonomy and Galactic Structure
Department studies the formation, evolution and death
of stars at diferent mass and spatial scalexross
distinct environmentsEarly stages oftars and planes
formation are studiedobservationally, mainly through
radio interferometric observations, andheoretically,
modelling the observed emission.

Sincestar formation is a mulscale process, whose
spatial pattern mimics the internal structure of the
parental clouds, stellar clustergprobe the initial
physical conditions and early dynamical evolution of
recently born stars. To this aim, we observe and
compile large clustecatalogues and develop new data
mining tools for their study.

Massive stars play a fundamental role in shaping and
driving the energetic balance othe Interstellar
Medium (ISM). Catalogung these stars and
determining their physical poperties provides
information not only about the stars, but also on the
characteristics of the surrounding ISM. High angular
resolution observations are being used for analysing
the multiplicity of massive objects.

The centre of the Milky Way is of fundemtal interest

for astrophysics because it is the only galactic nucleus
that we can resolve on milliparsec scales to study its
ISM stellar population, massive black hole, and the
interplay between these components. We study the
Galactic Centre on scala®m milliparsecs to hundreds

of parsecs via higangular resolution observations in
the nearinfrared.

The final stages of a star's life are studied by the multi
wavelength characterization of evolved stars ating
wind-blown bubblesaround them, to undestand the
processes thatshape planetary nebulae and the
circumstellar medium around massive stars. Radio
interferometric monitoring of supernova explosions
and their distribution in Ultra Luminous Infrared
Galaxies (ULIRGS) is also carried out to detegrtie
supernova and star formation rates.

Highenergy phenomena at different spatial scales are
also part of our scientific objectives: in particular, we
study relativistic jets, highly collimated fluids with
relativistic energies and velocitipsesent in multiple
astrophysical sites, from active galactic nuclei to GRBs.

To summarise, we observe the whole electromagnetic
spectrum from radio to Xays, at different spatial
scales, from a few astronomical units to tens of
kiloparsecs,using a wide varietyof state-of-the-art
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VLA adio image of thedust diskaround thestar
HD 169142 Protoplanet candidates are marked
with plus signs (+). The inset shoav¥/LTinfrared
image of one of these candidates.

observational techniques and facilitied the edge of
their sensitivity, spectrabnd angular resolutios, and
field of view. We complement the observations with
the development of modelling and statistical tools.

MEMBERS

A. AlberdiE.J. Alfaro, ®AngladaA.D.BenitezG. Busquet,C.
CasadioM.T. Costado,F. CostagliolaA.J.Delgado,H. Dong,
M.C.DuranRojas A.K.DiazRodriguezX. Fang,A.T.Gallego,
E.GallegoJ.FGomez, L.GomezM.A. Guerrero,R.Herrero

llana, E. Madas, J. Maiz Apellaniz,G. Manjarrez, RA.

MarquezLugqg J.M. MayenGijon, L.F.Miranda, S.N.Molina,

F. Noguerad_arg M. Osorio, MA. PérezTorres,N. Ramirez,
M.l. RodrigueaMartinez,L. SampedroJ SancheBermudez,
R Schodel).AToala

INVITEDRESEARCHERS

J.I. Agudo Rodriguez (JIVE, Netherlanéspmaro Seoane
(MPL Germany, J. Arthur (UNAM, Mexico), M.W. Blanco
Céardenas (UNAM, Mexico), V. Bujarrabal (OAN), T. Cantat
(Osservatorio Astronomico di Padgvdtaly), R. Dobson
(ICRARAustralig, D.A. Garcia Hernandez (IACWM. Girart
(ICECSIC)M.J. Rioja (ICRARAustralig, R. Rizo (CAB), L.
Uzcanga AguilerdN@tional Observatory of Athehs

LINES OF RESEARCH

Formation and disruption of stellar clusters
Massive stars and their surroundings

Modelling and observation of star and planet
formation

Multi-wavelength studies of planetary nebulae and
their immediate precursors

Relativistic jets in active galaxies
Stellar endproducts and the ISM in LIRGs and ULIRGs
Stellar populations and gas in tigalactic centre



SOLAR SYSTEM

Solar Systemesearch at the IAA covers a broad range
of topics, from the Sun and planetary atmospheres to
comets, asteroids, and dansNeptunian objects.In
2014, the following results were obtained.

The solar internetwork was studied and identified as
the main source of magnetic flux for the photospheric
network. Moreover, the intensification of quiet Sun
magnetic structures was ingdgated using data from
IMaX on SUNRISEnall-scale convective downflowia
sunspot penumbraewere characterized and their
temporal evolution observed for the first time.

The characteristic "Y" cloud pattern observed on Venus
has been explained as a Weltype equatorial wave
distorted by winds. Also, infrared spectra measured by
VIRTISH on Venus Express have been inverted under
NLTE conditions to derive the CO concentration and the X S5 e

temperature of the upper atmosphere of Venus. Rosetta arrival at comet 67P/Churyura@erasimenko.

An analysis of the cono&ation of CO and GOn the This image shows the nucleus up close, as observed b
low and middle Earth's atmosphere was carried out the OSIRIS Narrow Angle Camera on 14 August 2014.
using measurements from ACE and MIPAS. A CO
increasein the mesosphere from 2004 was observed
This is a factor of two tger than the increase occurred

in the troposphere, btiThe reason is not understood
yet.

Several meteoroid impacts on the Moon were detected
in collaboration with the Universidad de Huelva. The
strongest was recorded on SeptembEs, 2013. A new
crater 30 m in diameter was found later by LRO only 2
km away fom the observed impact site.

On August 6, 2014, ESA's Rosetta mission arrived at
67P/ChuryumosGerasimenko to perform continuous Discovery of a double ring system around Chariklo
observations of the comet surface and coma. Since based on stellar ocultation data on 3 June 2013.

then it has been providing unprecedented information
on the morphology anddivity of cometary bodies.

Lightnir_'lg in Satu_m and J_upiter has been modeled Rojas, J.Peralta, FJ. Pozuelos Romerd.S. Requerg P.
theoretically. Hectrically active storms may create &  gantos. S. Thonhofer. J.C. del Toro Iniesta
localized but londasting layer of enhanced ionian

below the ionosphere] A 3KGy Ay 3 SYAGA LINRYL -9
656 nm, whi¢ other transient luminous events would INR\/IT%D }RéSE'&RCHERS

do so in the UV continuum and Fulcher bands of H A. AlvarezCandal (ON, BrayilA. CampeBagatin (U. Alicante,

A double ring system was discovered in 10199 Chariklo Spain), C. Hdoupis (U. Crete, Greece), T. Hoder (Masaryk U.,
using stellar occultation data. Chariklo is the first Czech Republic), M. Melita (CONICET, Argentina), K. Meraner
Centaur known to possess rings. This investigation was (MPM, Germany), M. Simek (IPP, Czech Republic), C.R. Stark
complemented with a study of changes in the reflec (U. St. Andrews, UK), G. Stiller (KIT, Germany), D. Utz (IGAM,

tance spectra of Chariklo between 2003 and 2013. Austria), Th. von Clarma (KIT, Germany)
MEMBERS
LINES OF RESEARCH
L. Bellot RubioD. DabrowskaR. Duffard,J. Escobar Cerezo, ]
S. EstebarPozuelo,E. Fernandez Valenzuel®, Funke, M. Solar physics

Garcia ComasA. Gardini, F. @hzalez GalindoF. Gordillo Solar system minor bodies

Vazquez M. Gosc, D. Guirado P.J. Gutiérrez, A.A. Jurado Terrestrial and planetarv atmospheres
Navarro, L.M. Lara, M.J. Lépez Gonzalez, A. Lopez Jiménez, J.J. ) P ) y P
Lopez Moreno, M. Lépez Puertas, M.A. Lépez Valvexde, Space instrumentation

Luque A. Molina, F. Moreno, O. Mufoz, J.L. OfiL. Parra
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STELLAR PHYSICS

The research activity of th8tellar Physicdepartment

can be divided ito two maintopics In the firsttopic,
different aspects of the stellar physics are studied:
stellar variability due tathe star itself or to planed,
stellar statistics, stellar clusters, stellar atmospheres,
stellar  evolution, and stellar pulsatims or
asteroseismology. The second research area is focused
on the study of transient objects, ranging from close
meteors todistant GammeRay Bursts (GRBs). Most of
the studies carried out for these transients deal with
the final stages of stellar evolution, i.e, neutron stars,
magnetars, and very specially GRBs, for which an
intense research activity is ongoing.

Both thematic blocks are supported by solid
instrumental projects, either for groundbased
telescopes (CARMENES, T35, BOOTES, OCTOCA
EDIPO)or for space observatories (COROT, Kepler,

UFF®p).

The HETH (Higltnergy Transiest and their Hosts)
group has ld the feashility study of OCTOCAM, a new
generation instrument fothe 8.1m GEMINI telescope
It is one out of the four selected and funded by
GEMINI, and the only onededy a groupexternal to
the consortium. OCTOCAM will be capable of obtaining
imaging andspectrogopy at high timeesolution in
eight simultaneous channelgpvering the visible and
near infrared. It will be also able to perform
spectropolarimetry and integral field spectroscopy.

One of the major results achieved this year is the first
theoretical description of the instability strip of
pulsating M dwarf stars irthe effective temperature
and surface gravitplane (see figure,RodiguezLopez

et al. 2014). The description provides an useful guide
for observers to the timescale of the oscillations
depending on the M dwarfs' spectral type and
evolutionary status Furthermore, this study yieldfor

the first time theoretical evidence of the potential of M
dwarf stars to be Solalike oscillators.

On the observational side, the search for the first
pulsating M dwarf isunder way: this is done through
high precision fast photometrgbtained bythe Kepler
spacecraft and with groundearch observations using
the highresolution spectrographs HARPS and HARPS
to gather highcadence radial velocity data of
extraordinary precision. These data are alsgeful to
search for closén planets around M dwarfs and, as a
result, we participated in the discovery of two planets
around Kapteyns's stafAngladaEscué et al. 2014).
One of them lies in the habitable zoa@&d is the most
ancient planet discovered tdate.

MEMBERS

P.J.Amado, Z. Binbin, ECasal LopezAJ. CastraTirado, R.
Cunniffe, A.de Ugarte Postigq J.A. Diaz Andreu, D. Diaz
Fraile, M. Ernandez R.Garrido,J.Gorosabely. Hu, S. Jeong,
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Evolutionary tracks for the 0.10 and 0.60 solar
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mixing length parametey, and incluling, or not,
an atmosphere Black circles show unstable
models anddefine the instabilitystrip in tems of
effective temperature andurface gravity.

O. LaraGil, P. Lépez de Cocd. Martin, Z. Modrofio, S.R.
Oates, S.M. Ocando, JOlivares,C.T.Rodriguez Lépez.
RodriguezA. Rolland,R. SdncheRamirez,J.C.SuérezYanes,
J.CTello,J. Venegas, M. Villaverde

INVITED RESEARCHERS

M. Besser,).E. Radguez Marth
LINES OF RESEARCH

Asteroseismology of low mass stars along the HR
diagram: theoretical models and observations from
CoRoT and Kepler, as well as from HARPS y FM\RPS
Gammaray bursts

High Energy Transients and their Hosts

Pulsation andstellar evolution of main sequence and
pre-main sequence stars of intermediate mass.
Stellar clusters.

The physics of very lomass stars and their
exoplanets






CALAR ALTO
OBSERVATORY

The IAA is the reference institute for th€alar Alto
HispancAleman observatory (CAHA). The German
Spanish Astronomical Center at Calar Alto is located on
the mountain range of Los Filabres, in Almeria, at a
height of 2167m. CAHA is operated jointly by the Max
Planckinstitut fur Astronomie (MPIA, Heidelberg,
Germany and the IAA. Calar Alto offers three
telescopes with apertures 1.23m, 2.2m, and 3.5m to
the general community. Another 1.5telescope is
operated under the control of the Observatorio
Astronomico Nacional (OAN). The ideal conditions for
astronomical obsevations and aperture size of the
telescopes at CAHA make of it the most important
astronomical observatory in the continental Europe.

CAHA telescopes are equipped with stafehe-art
astronomical instrumentation including direct optical
and nearinfrared imaging cameras, and intermediate
and highdispersion spectrographs. The observatory
has its own technical installations: clean rogms
electronic, mechanic and computing facilities, and all
sky cameras and sensors to monitor theality of the
night sky. This yearCAHA has achieved threcord of
observingnights inits whole 38-year history. The 191
clear nights ad 2477 observation hounmake a strong
argument in support ofhe excellent quality of the sky
where the observatory is located.

The observairy also offers aluminizing services as it
has the largest aluminizing chamber in Europe, capable
to host mirrors with diameters up to 4m.

SCIENTIFIC RESUINr&14
SATURMZHEXAGON FROBAHAAND FROMBPACE

The PlanetCam and AstraLux cameras at CAHA have

been used to investigate the hexagonal structure circling
the North pole of planet Saturn, a unique feature among
the planets of the Solar System discovered only thirty
years ago. Using these instruments, th&anetary
Sciences Group of the Basque Country University has
studied this feature and determined its rotation period.
This rotation period may correspond to that of Saturn,
which is the only planet whose rotation period is not
exactly known. The researttas appeared on the cover
pageof Geophysical Research Letters

HRSTPLANETCONFIRMED FROQAHA

An exoplanet has been confirmed for the first time
using an instrument built by the Calar Alto Observatory.

Night viewat CAHA

Historical record of clear nights at CAHA.

Saturn study from CAHA.

It is the first planet orbiting a giant star whose
confirmation is beyond any doubt. By analyzing the
exquisite radial velocity data obtained with the Calar
Alto Fiberfed Echelle spectrogrdp (CAFE) an
international team (CAESIC, MPIA, Universidade do
Porto, UNAM and CAHA) has inferred the presenae of
planet with a mass slightly lighter than Jupiter, orbiting
very nearby the nearby star KIC8219268, at about 2.32
stellar radii. The results d@his work were published in
Astronomy & Astrophysics Letters



