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Presentación Institucional

2025 fue un año de intensa actividad científica, tecnológica e institucional para Calar 
Alto. A lo largo del año, el observatorio siguió prestando un servicio fiable y competitivo 
a la comunidad astronómica, registrando un tiempo de inactividad técnica inferior al 
2 % en sus dos telescopios de mayor tamaño y sumando 135 publicaciones revisadas 
por pares basadas en datos obtenidos en sus instalaciones.

Asimismo, se alcanzaron varios hitos tecnológicos importantes. El instrumento 
PANIC volvió a estar operativo con su nuevo detector infrarrojo 4K, el demostrador 
tecnológico MARCOT Pathfinder confirmó el potencial de las matrices de telescopios 
modulares y la creación del Laboratorio conjunto de Astrofotónica CAHA-IAA-CSIC 
abrió una nueva línea de desarrollo tecnológico para el observatorio. Paralelamente, las 
mejoras realizadas en CARMENES y en el telescopio Schmidt reforzaron las capaci-
dades científicas de unas instalaciones que siguen ofreciendo resultados excelentes.

Más allá de la producción científica, Calar Alto mantuvo un firme compromiso con la 
formación y la sociedad. El observatorio albergó la Escuela de Observación NEON, 
recibió a estudiantes de universidades de toda Europa, apoyó numerosas actividades 
educativas y de divulgación, y acogió a más de 4400 visitantes.

Ninguno de estos logros habría sido posible sin la dedicación del personal de CAHA 
y el apoyo continuo de nuestros socios, colaboradores y comunidad de usuarios. Su 
esfuerzo conjunto permite a Calar Alto preservar las fortalezas consolidadas a lo largo 
de más de cinco décadas, al tiempo que continúa desarrollando los instrumentos, las 
tecnologías y las oportunidades científicas que definirán su futuro.

	 Jesús Aceituno
	 Director of CAHA

2025 was a year of intense scientific, technological and institutional 
activity for Calar Alto. Throughout the year, the observatory continued to 
provide a reliable and competitive service to the astronomical community, 
with technical downtime below 2% at our two largest telescopes and 135 
peer-reviewed publications based on data obtained at our facilities.

Several important technological milestones were also achieved. PANIC 
returned to operation with its new 4K infrared detector, the MARCOT 
Pathfinder further demonstrated the potential of modular telescope 
arrays, and the establishment of the joint CAHA–IAA-CSIC Astrophoton-
ics Laboratory opened a new line of technological development for the 
observatory. At the same time, upgrades to CARMENES and the Schmidt 
telescope strengthened the scientific capabilities of facilities that continue 
to deliver excellent results.

Beyond scientific production, Calar Alto maintained a strong commitment 
to training and society. The observatory hosted the NEON Observing 
School, welcomed students from universities across Europe, supported 
numerous educational and outreach activities, and received more than 
4,400 visitors.

None of these achievements would have been possible without the ded-
ication of the CAHA staff and the continued support of our partners, col-
laborators and user community. Their combined effort allows Calar Alto to 
preserve the strengths built over more than five decades while continuing 
to develop the instruments, technologies and scientific opportunities that 
will shape its future.

	 Jesús Aceituno
	 Director of CAHA

Institutional Presentation
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The Centro Astronómico Hispano en Andalucía (CAHA) is an Economic 
Interest Group (AIE) whose main goal is the management of the Calar Alto 
Astronomical Observatory, a key institution for the international astronomi-
cal community, hosting highly competitive facilities.

Being heir to the original Centro Astronómico Hispano Alemán (also called 
CAHA) that started its trajectory in 1973 after the signature of an interna-
tional agreement between the German and Spanish governments, CAHA 
has gone through different legal statuses until nowadays.

Since 2019, CAHA is co-partnered by the Spanish National Research 
Council (CSIC), and the Junta de Andalucía (JdA).

The Instituto de Astrofísica de Andalucía (IAA-CSIC), accredited as a 
Severo Ochoa centre of excellence by the Spanish Ministry of Science 
and Innovation, plays the role of the reference institute of CAHA, advising 
on the scientific and technological strategy.

Calar Alto is located in the Sierra de los Filabres, in the province of Alm-
ería, at an altitude of 2168 m, and divides its land between the municipali-
ties of Gérgal, Bacares and Serón.

CAHA is governed by an Executive Committee (EC) composed or repre-
sentatives of CSIC and JdA, in accordance with the statutes of the AIE. 
A Scientific Advisory Committee (SAC) composed of six international 
renowned astronomers provides advice on scientific and technologi-
cal issues like the selection of new long-term legacy projects and new 
instrumentation. Finally, a Time Allocation Comittee (TAC) composed of 
six senior international astronomers meets twice per year to evaluate the 
Open Time observing proposals.

The CAHA staff is organized in six departments that carry out all the tasks 
required for a regular and efficient operation of the observatory, and a Pro-
ject Office, established in 2024, running through all CAHA departments.

Preface

Credit: Samuel Góngora García / CAHA
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CAHA  
Organizational chart *

Direction
J. Aceituno

Internal organization
Main tasks of the CAHA departments:

Astronomy  
department

Manage the schedule of the tele-
scopes. Contact the astronomers 
to prepare the details of the obser-
vations. Setup the instruments 
and perform day-time calibrations. 
Perform the night-time observa-
tions in service mode or assist the 
visitor astronomers. Survey the 
small telescopes and monitors of 
the sky quality. Electronics  

department

Maintenance and repair of all 
electronic and electromechanical 
facilities of telescopes, domes and 
instruments, including uninter-
rupted power supplies, hydraulic 
systems, production of liquid 
nitrogen, telephone system and 
weather station.

Executive  
Committee
A.M. Posadas

(Chair, General Secretary of 
Research and Innovation, JdA)

C. Closa
(Vicepresident of Organization of 
Institutional Relations, CSIC)

M. Paneque
(Institutional Delegate of 
CSIC in Andalusia)

O. Muñoz
(Director of IAA-CSIC)

L. del Valle
(General Director of Research 
Planification, JdA)

C. Muñoz-Tuñón
(Professor at IAC, JdA)

Scientific Advisory  
Committee
F. Comerón

(Chair, European Southern 
Observatory, Germany)

C. Adami
(Laboratoire d’Astrophysique 
de Marseille, France)

D. Coffey
(University College Dublin, Ireland)

G. Hussain
(European Space Agency, Spain)

C. Moutou
(Observatoire Midi-Pyrénées, France)

A. Pasquali
(University of Heidelberg, Germany)

Time Allocation  
Committee
J.C. Suárez

(Chair, University of Granada, Spain)
M. Mezcua

(Instituto de Ciencias del 
Espacio, ICE-CSIC, Spain)

P. Gutiérrez
(Instituto de Astrofísica de 
Andalucía, IAA-CSIC, Spain)

L. Izzo
(Niels Böhr Institute 
Copenhaghen, Denmark)

C. Danielski
(Universidad de Valencia, Spain)

Y. Jiménez
(Instituto de Astrofísica de 
Andalucía, IAA-CSIC, Spain)

Astronomy
Head of Department: J. Iglesias
Support Astronomers: M. Azzaro,
G. Bergond, A. Guijarro, I. Rodríguez,
Technical Astronomers: J.F. Agüí,
M. Blazek, A. Fernández,
J. Flores, S. Góngora, M. Sánchez,
J.I. Vico

Computer
Head of Department: E. de Guindos
Technical staff: E. de Juan,
J. Gallego, R. Hernández,
J.M. Hernández

Electronics
Head of Department: L. Hernández
Technical staff: D. Benítez,
J. Helmling, F. Hernández, J.F. López,
H. Magán, J. Marín

General Maintenance
Head of Department: R. Fernández
Technical staff: M. González,
F. Márquez, M.A. Peñalver,
J. Vega-Leal, J.A. Yélamos

Mechanics
Head of Department: S. Reinhart
Technical staff: E. Castillo, J. Espinar,
J. García, J.A. García, M. Pineda

Project Office
S.Cikota

3 female/ 9 male

4 female/ 2 male 3 female/ 3 male4 female/ 2 male

1 female/ 4 male

1female/ 1 male1 male

1 male6 male 6 male

7 male

* Composition of the CAHA active staff and committees as of December 31st 2025

Project  
office

Coordination and management of 
the CAHA instrumental projects, 
including planning and proposal 
submission, execution and final 
reporting. It also coordinates 
activities with external partners, 
and is the main point of contact 
for handling administrative tasks 
associated to the projects.

Computer  
department

Manage and maintain the com-
puter systems and networks of the 
observatory. This involves ensuring 
the proper functioning of servers, 
workstations, and other equip-
ment, as well as ensuring reliable 
and secure connectivity for data 
transfer. Implementation of security 
measures, such as firewalls, data 
encryption and access policies, to 
safeguard information and prevent 
cyberthreats.

General Maintenance 
department

Taking care of the heating and 
cooling rooms, the electrical trans-
formation station, the diesel gener-
ator, the fire-prevention equipment, 
the snowplow and the photovoltaic 
panel park.

Mechanics  
department

Maintenance, repair and update 
of the mechanical, hydraulic, 
pneumatic, electromechanical, 
cryogenic and vacuum parts of 
the CAHA facilities and instru-
mentation. Disassembly, clean-
ing, aluminization, and assembly 
processes of the optical elements 
of the telescopes and diverse 
equipment at CAHA.

Administration  
department

Management of the purchases, 
invoicing, payments, coordination 
of agreements and contracts, 
supervision of external catering, 
cleaning and human resources 
services, compliance of the hygiene 
plan; all this in close collaboration 
with the rest of the departments, to 
ensure a competent and efficient 
operation of the observatory.

Administration
Head of Department: M.I. López
Administrative staff: P. Barthe
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Main facilities 

CAHA owns four telescopes with primary mirror diam-
eter larger than 1 m: the 1.23 m telescope (1975), 
the Schmidt telescope (1980), the 2.2 m telescope 
(1979), and the 3.5 m telescope (1984). Also present 
in the vicinities is a 1.52 m telescope, owned by the 
Instituto Geográfico Nacional, and operated by the 
Observatorio Astronómico Nacional.

In addition to these large telescopes, CAHA hosts 
other small telescopes and a weather station 
devoted to monitor the sky and atmospheric quality at 
the observatory.

Instrumentation

CAHA offers a large variety of instruments for 
its telescopes, combining capacities for imag-
ing and spectroscopy, in the visible and in the 
Near Infra-Red ranges. Below follows a list of 
the instruments offered during:

semester 25A (January 1st to June 30th) 
semester 25B (July 1st to December 31st).

Credit: CAHA
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Observing  
time

During 2025, a total of 1886 night hours were observable in Calar Alto. The 
figure below shows the evolution of the number of useful hours since 2001.

Telescopes 2.2 m and 3.5 m

The time lost due to technical problems in the two largest 
telescopes of Calar Alto was less than 2% in 2025. This 
shows that these two telescopes and their associated 
instrumentation are efficiently maintained by the CAHA 
technical staff. In addition to this, the availability of the 
CAHA astronomical staff to perform service observations 
in these telescopes results in a privileged exploitation of 
the weather conditions, allowing an optimal return of the 
astronomical observations.

The 2.2 m and 3.5 m telescopes have allocated part 
of their time to long-term projects, previously approved 
by the CAHA EC and SAC. The table below shows the 
details of the observations devoted to those projects.

More nights were also allocated to proposals 
received from:

•  the general Call for Proposals (Open 
Time), accesible to astronomers from 
Spanish institutions.

•  the Director’s Discretionary Time 
(DDT) program.

•  the Director’s Guaranteed Time 
(DGT) program.

On the right follows the distribution of propos-
als performed during 2025 separated by the 
different ways of access.

The remaining nights were devoted to alu-
minization of mirrors, academies of different 
universities and commissioning of the PANIC 
NIR camera (at the 2.2 m, in 25 A).

The table on the right shows the number of 
nights offered to Open Time proposals and 
the oversubscriptions for the 2.2 m and 3.5 m 
telescopes in semesters 25A and 25B.

Below follows the distribution of nights allo-
cated to Open Time proposals at both tele-
scopes, split by instrument.

Project Nights (25A/25B) Telescope Instrument

BHOLE 110/110 2.2 m CAFOS

CARMENES 
Legacy+ 48/50 3.5 m CARMENES

KOBE 35/35 3.5 m CARMENES

CAVITY 32/0 3.5 m PMAS

25A 25B

2.2 m 3.5 m 2.2 m 3.5 m

Open Time 22 15 30 24

DDT 2 1 3 0

DGT 0 1 1 1

25A 25B

2.2 m 3.5 m 2.2 m 3.5 m

Nights 
offered

39 39 52 68

Over-
subscription

2.15 3.79 1.77 2.23

Number of nights allocated to Open Time 
proposals at the 3.5 m telescope

Number of nights allocated to Open Time 
proposals at the 2.2 m telescope

Telescopes 1.23 m  
and Schmidt

The 1.23 m telescope has allocated its 
observing time to several scientific pro-
grams, and to educational and outreach 
activities.  This telescope is the largest in 
Europe offering the possibility to observe 
through an eyepiece. 

The Schmidt telescope is subject to 
an agreement with the European Space 
Agency (ESA) that uses this telescope to 
survey Solar System objects.

H
ou

rs
 o

bs
er

ve
d
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Press  
releases

KOBE discovers its first exoplanets

Thanks to multiple observations performed at 
Calar Alto, a European research team, led from 
Centro de Astrobiología (INTA-CSIC) in Madrid, 
makes public the first planetary system discov-
ered in the framework of the KOBE project.

KOBE uses data from the CARMENES instrument, 
mounted on the CAHA 3.5 m telescope, to monitor 
since 2021 about 50 orange dwarf stars, which are 
somewhat smaller and less hot than our Sun. Due to 
their characteristics, orange dwarf stars are El Dorado 
(sweet spot) of the search for life beyond the Solar 
System, and this first KOBE discovery paths the way 
to new ones.

The only known planet having biological activity is 
our own Earth: a world mostly covered with liquid 
water and orbiting the Sun, a G-type dwarf star. 
Until recently, habitable exoplanets were searched 
essentially around other G dwarfs and also the cooler 
M-type ones. However, both G- and M-type dwarf 
stars present difficulties that can be overcome by a 
type of star with intermediate properties, the so-called 
K-type dwarf stars. These seem to provide the ideal 
environment for the development of life on the surface 
of planets around them.

K-type stars, on the other hand, have the best proper-
ties of both types. The periods in which the habitable 
zone is found are accessible to current instrumen-
tation. In addition, they are very quiet stars, without 
major activity events. Therefore, they are considered 
the sweet spot (El Dorado) of stellar habitability. The 
search for planets around K-type dwarf stars is thus a 
fundamental objective in modern exoplanetary explo-
ration, focused on astrobiological objectives.

The KOBE experiment is an observational program led 
by Centro de Astrobiología (CAB, INTA-CSIC) in col-
laboration with the Instituto de Astrofísica de Portugal, 
the Laboratoire d’Astrophysique de Marseille and the 
Observatoire de Genève. The KOBE observations are 
made with the CARMENES instrument at Calar Alto 
Observatory. The objective of this project is to search 
for planets in the habitable zone of 50 K-type stars. To 
this end, since 2021, the KOBE team has been moni-
toring, with the CARMENES spectrograph, the velocity 
of these 50 stars, carefully selected at the beginning of 
the project to maximize the probability of success.

(https://www.caha.es/news/releases-mainmenu-163/

kobe-discovers-its-first-exoplanets)

Credit: Samuel Góngora García / CAHA

Credit: J. Lillo-Box

https://www.caha.es/news/releases-mainmenu-163/kobe-discovers-its-first-exoplanets
https://www.caha.es/news/releases-mainmenu-163/kobe-discovers-its-first-exoplanets
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impoverishing the cosmetics and scientific quality of 
the instrument, it was decided to upgrade its detec-
tors with a larger, better-quality sensor. In August 
2018, PANIC traveled back to the MPIA (Germany) to 
be refurbished, changing its old detectors with a new 
technology device: a state-of-the-art monolithic 4K 
sensor (HAWAII-4RG™).

The new work team, the so-called PANIC-4K team, 
based on a nucleus of the former PANIC team and 
new components as well, committed to see the 
project through to its end, offering it to the scientific 
community by 2025. The main objectives in this last 
phase were, on one hand to optimize the detector 
behavior to obtain the best on-sky performance that 
can be offered and, on the other hand, to offer the 
user the option of a non-linear correction that extends 
the dynamic range of the detector nearly up to its 
saturation limit.

This very fruitful and close collaboration between 
CAHA, IAA, and MPIA made possible for the Calar Alto 
Observatory to offer the astronomical community not 
only a wide-field infrared camera for the Northern Hem-
isphere, but also very efficient and well tested software 
tools for the observers. It is the first camera able to 
take in one-piece 4K images of the sky in the infrared!

(https://www.caha.es/news/releases-mainmenu-163/
panic-the-first-4k-infrared-camera-for-the-european-sky)

Four solar eclipses in three 
years in Spain: how to observe 
them easily and safely?

Four solar eclipses will take place in Spain over less 
than three years: one partial eclipse (March 2025), two 
total eclipses (August 2026 and 2027), and one annu-
lar eclipse (January 2028). The last two will be ideally 
visible in a good part of Andalusia. This exceptional 
series of spectacular phenomena will attract millions of 
national and international visitors. It is a great opportu-
nity to raise public awareness of astronomy.

However, observing a solar eclipse without protection 
represents a serious danger to the human eye: you 
should NEVER look directly at the Sun without proper 
equipment! Casual sunglasses do not provide the 
necessary protection.

In this press release, Calar Alto Observatory issues 
simple recommendations so that everyone can safely 
enjoy the great spectacle of Nature that a solar eclipse 
represents, starting with the partial eclipse of March 
29th of this year.

The solar eclipse of March 29th, 2025, can be taken 
as the “appetizer” (a tapas) of the series of solar 
eclipses visible in Spain until 2028. It will be visible in 
the late morning, for less than two hours, all over the 
country. But it will be a very partial eclipse: only a small 
fraction of the solar disk, in its upper (Northern) part, 
will be hidden by the Moon, like a small bite given on 
the edge of Spanish tortilla, and it will be a very partial 
eclipse.

(https://www.caha.es/news/releases-mainmenu-163/
four-solar-eclipses-how-to-observe-them)

PANIC, the first 4K infrared 
camera for the European sky

The Spanish astronomical community now has access 
to PANIC, the first wide-field infrared camera for 
European telescopes. Numerous scientific cases and 
new projects will benefit from its large field of view and 
the filters it includes, from extragalactic astronomy to 
the study of the Solar System. It is an ideal instrument 
for the development of large surveys, the study of star 
formation, gamma-ray bursts or the search for very 
distant quasars.

With a detector that captures light in the near-infra-
red range, from 0.8 to 2.5 micron (the human eye is 
sensitive to light between 0.4 and 0.7 micron), one 
is able to reach the regions of the Universe that are 
obscured by cosmic dust grains. It is as if this dust 
were “transparent” in the near-infrared range, allowing 
us to observe and to study optically invisible regions 
like the center of our Galaxy (and other galaxies) or 
the dense clouds where stars and planets are born. In 
addition to facilitating the study of celestial objects that 
are considered “cold”, because most of the energy 
radiated by those objects falls in the infrared range, 
for example: interstellar clouds, giant planets, the icy 
surfaces of planetary satellites or asteroids. 

After its first light in November 2014, PANIC remained 
operational for Spanish and German users from April 
2015 until July 2018, providing good performance and 
results. Considering that two of its four 2K detec-
tors were suffering from degradation, which was 

UNIR connects its academic 
training with Calar Alto

The International University of La Rioja (UNIR) and 
Calar Alto Observatory have signed a collaboration 
agreement that will allow students of the UNIR Mas-
ter's Degree in Astrophysics to observe remotely with 
the 1.23-meter telescope so as to complement their 
training.

The International University of La Rioja (UNIR) and the 
Spanish Astronomical Center in Andalusia (Spanish 
acronym: CAHA, aka Calar Alto Observatory) have 
signed a collaboration agreement which opens a new 
window to the cosmos for students of the Master's 
Degree in Astrophysics and Observation Techniques 
in Astronomy. This agreement represents a unique 
opportunity for students to participate in real obser-
vations with the iconic 1.23-meter telescope at Calar 
Alto, located in the Sierra de los Filabres (Almería).

This kind of experience is essential for students, as 
it allows them to apply the theoretical knowledge 
acquired in class to a professional and highly special-
ized environment. For UNIR students, collaborating 
with an institution of this importance means having a 
direct immersion in the heart of astronomical science.

This agreement not only reinforces the links between 
the university and the scientific world, but also 
strengthens the role of UNIR as an institution commit-
ted to academic excellence and educational inno-
vation. With this alliance, UNIR and CAHA are part 
of a common mission: training the astronomers of 
tomorrow with the tools of today and the inspiration of 
the stars.

(https://www.caha.es/news/releases-mainmenu-163/
unir-connects-its-academic-training-with-calar-alto)

Credit: MPIA

Credit: Gilles Bergond / CAHA

https://www.caha.es/news/releases-mainmenu-163/panic-the-first-4k-infrared-camera-for-the-european-sky
https://www.caha.es/news/releases-mainmenu-163/panic-the-first-4k-infrared-camera-for-the-european-sky
https://www.caha.es/news/releases-mainmenu-163/four-solar-eclipses-how-to-observe-them
https://www.caha.es/news/releases-mainmenu-163/four-solar-eclipses-how-to-observe-them
https://www.caha.es/news/releases-mainmenu-163/unir-connects-its-academic-training-with-calar-alto
https://www.caha.es/news/releases-mainmenu-163/unir-connects-its-academic-training-with-calar-alto
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A new camera from Sevilla in Calar 
Alto to study Venus’ clouds

The planet Venus has always fascinated human 
beings. Right after the Sun and the Moon, it is the third 
brightest object in the sky. Such a “lighthouse” of an 
immaculate white color had already focused the atten-
tion of our ancestors. It was venerated as a divinity by 
the peoples of antiquity, like the well-known goddess 
of love of the Romans. The calendar of the Mayan 
culture (people who lived in what is now the Yucatán 
Península, México) was partly based on the visibility of 
Venus.

Nowadays, we know that the planet Venus is both 
very similar in size and mass to our own, but also very 
different because of its thick atmosphere with a tre-
mendous greenhouse effect, which makes it toxic and 
very hot at the surface, where the temperature would 
melt lead. Studying Venus and its atmosphere is cru-
cial to understand what happens to a terrestrial-type 
planet when it experiences an extreme greenhouse 
effect, and this can give us clues as to when we might 
reach a point of no return in our climate emergency.

However, studying its atmosphere is no simple task, 
and while we have spent nearly a century studying in 
detail the clouds on its day side that can be seen in 
ultraviolet and visible images, its night side remained 
a mystery until the 1980s and 1990s when astrono-
mers discovered between 1 and 2 microns (our eyes 
only see between 0. 4 to 0.7 microns) several spectral 
windows in which its dense atmosphere lets infrared 

radiation escape, therefore allowing us to see the 
deepest clouds and even its unknown surface (this is 
the main objective of EnVision, the new space mission 
to Venus of the European Space Agency).

In this context, the researcher at the University of 
Seville Javier Peralta leads a project funded by the 
program EMERGIA of the Regional Government 
of Andalusia and entitled DUVAC (Discovering the 
Unknown in Venus’ Atmospheric Circulation), which 
has allowed firm progress in the study of Venus’ 
clouds and surface thanks to the installation at the 
Calar Alto Observatory 1.23 m telescope of a First-
Light C-RED 2 ER, a new generation SWIR infrared 
camera. The use of this “SWIR” camera at Calar Alto 
is the result of a Collaboration Agreement between 
CAHA and the Universidad de Sevilla signed in 
February 2025, in the framework of a previous larger 
agreement.

Among the scientific goals of DUVAC we can highlight 
the study of the temporal evolution of the deep clouds, 
winds and aerosols of Venus in search for evidence 
of an ongoing climate change on this planet, and to 
obtain high-precision measurements of the Venusian 
winds, exploring regions where the atmospheric circu-
lation is not entirely clear.

(https://www.caha.es/news/releases-mainmenu-163/a-new-
camera-from-sevilla-in-calar-alto-to-study-venus-clouds)

“Telling light pollution from coast to 
coast”: a national outreach event 
for the World Environment Day

Until recently, artificial light was perceived exclusively 
as a symbol of progress and well-being. Still, in recent 
years, its flip side has begun to be recognized: light 
pollution, a silent but increasingly worrying type of 
environmental pollution. Unlike other widely known 
pollutants, such as greenhouse gases or toxic waste, 
artificial light at night had escaped public scrutiny 
because of its apparent benefits. Now we know that 
its excessive and misdirected use not only seriously 
affects astronomical observations, but also has a 
direct impact on human health, alters biorhythms, and 
destabilizes ecosystems. Light pollution is thus emerg-
ing as one of the growing environmental challenges of 
the 21st century.

Taking the opportunity of the World Environment 
Day, held every 5th of June since 1973, the Span-
ish National Research Council (Consejo Superior de 
Investigaciones Científicas, CSIC), through the Institute 
of Astrophysics of Andalusia (Instituto de Astrofísica 
de Andalucía, IAA-CSIC), is coordinating a scientific 

outreach event focused on light pollution and its envi-
ronmental and social impact. Under the title ‘Counting 
light pollution from coast to coast’ the initiative will 
offer 21 informative talks given by professionals in 19 
Spanish cities, simultaneously, with the aim of raising 
public awareness of this problem.

Calar Alto Observatory joins this national initiative with 
the informative talk “Almería, land and sky of contrasts, 
from the Calar Alto darkness to the Patio de Luces”, to 
be held next Thursday June 5th, 2025 at the old Santa 
Mª Magdalena Chapel of the Museum of Contempo-
rary Spanish Realism (MuReC), at 6 pm (CEST).

This activity is focused on raising awareness and edu-
cating about light pollution and its effects on areas as 
diverse as biodiversity, the balance of ecosystems, the 
quality of the night sky and human health. Through this 
session, which is free and open to the general public, 
Calar Alto consolidates both its informative work and 
its commitment and involvement in the search for sus-
tainable solutions, joining the collective effort of World 
Environment Day.

(https://www.caha.es/news/releases-mainmenu-163/telling-
light-pollution-from-coast-to-coast-a-nat-l-outreach-event-
for-the-world-environment-day)

Credit: J. Peralta / Universidad de Sevilla / CAHA

Credit: Harun Mehmedinovic (www.skyglowproject.com)
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The Institute of Astrophysics of 
Andalucía hosts a national meeting 
to promote collaboration between 
large Spanish observatories, 
including Calar Alto

Since Tuesday, June 10th, 2025, around a hundred 
astronomers, engineers, technologists, technicians, 
and administrative staff have been meeting in Gra-
nada for the second edition of the national meeting 
“Promoting synergies between large Spanish obser-
vatories”. Organized by the Spanish Network of 
Infrastructures in Astronomy (Red de Infraestructuras 
de Astronomía, RIA), in collaboration with the Institute 
of Astrophysics of Andalusia (IAA-CSIC), the Spanish 
Astronomical Centre in Andalusia (CAHA), and the 
Institute of Millimetric Radioastronomy (IRAM). The 
event is being held in person until Friday 13th at the 
headquarters of the IAA-CSIC.

This meeting aims at consolidating the synergies 
initiated in the first edition, held on La Palma Island 
in 2023, and to continue strengthening cooperation 
between the technical teams of the Singular Scien-
tific and Technical Infrastructures (ICTS) in Spanish 
astronomy, in order to improve their performance and 
efficiency.

The Singular Scientific and Technical Infrastructures 
(ICTS) are unique facilities, strategic in nature, which 
are dedicated to cutting-edge scientific and technical 
researc

h and to the transmission, exchange and preservation 
of knowledge, technology transfer and innovation. In 
the field of astronomy, these infrastructures form a 
network of leading observatories that represent the 
backbone of astronomical research in Spain.

The ICTS that make up the Spanish Astronomy Infra-
structure Network (RIA) are the Centro Astronómico 
Hispano en Andalucía (CAHA), the Gran Telescopio de 
Canarias (GRANTECAN), the IRAM-30m telescope of 
the Institut de Radioastronomie Millimétrique (IRAM), 
the Observatorio Astrofísico de Javalambre (OAJ-
CEFCA), the Observatorio de Yebes (OY-OAN), and 
the Observatorios de Canarias (OCAN), including the 
Observatorio del Teide (OT) and the Observatorio del 
Roque de los Muchachos (ORM).

(https://www.caha.es/news/releases-mainmenu-163/the-in-
stitute-of-astrophysics-of-andalusia-hosts-a-nat-l-meet-
ing-to-promote-collaboration-between-large-spanish-obser-
vatories-incl-calar-alto)

Calar Alto turns into climate sensors

The light captured by our telescopes is not exactly the 
same as the light that originated from the stars. On its 
journey to reach us, light can pass through regions of 
gas and dust that modify its spectrum. This effect is 
especially noticeable when light crosses our atmos-
phere because, far from being completely transparent, 
the atmosphere introduces lines (like its own “bar 
code”) into the observed stellar spectra.

These lines, known as telluric lines because they 
originate from our planet, are considered a nuisance 
by astronomers, as they are forced to “decontaminate” 
the spectra measured by their instruments in order to 
reconstruct their original form.

To complicate matters further, the exact shape of 
telluric lines varies when the temperature, pressure, 
humidity, or chemical composition of the atmosphere 
changes. In some way, we can imagine that telluric 
lines imprint information about the current state of the 
atmosphere on the spectrum of the stars. In particular, 
the main greenhouse gases (hereinafter GHGs) such 
as carbon dioxide (CO2), methane (CH4), and water 
vapor (H2O).

Thanks to this, what is “waste” for astronomers is very 
useful for studying the concentration and evolution of 
GHGs on our planet, which are responsible for global 
warming (that is, an increase in the average temper-
ature of planet Earth). But to do this, we must first 
learn how to best use telluric lines, and this is precisely 
what has been done at Calar Alto for ten days and ten 
nights in July 2025.

The atmospheric measurement campaign “Combining 
CO2 and CH4 column retrievals from Astroclimes with 
collocated COCCON measurements” was carried out 
in Almería from July 7 to 16, 2025, in collaboration 
with the Calar Alto Astronomical Observatory, the 
University of Almería (UAL), the University of Warwick 
(United Kingdom), and the Spanish State Meteorologi-
cal Agency (AEMET).

The main objective is to demonstrate the unique 
potential of combining solar measurements (during 
the day) and measurements of other stars (at night) 
using remote sensing techniques to study the carbon 
cycle, the role of GHGs in the current context of global 
warming, and the reinforcement of observation sys-
tems for these gases.

Specifically, this campaign took advantage of the 
unique opportunity to measure the complete daily 
cycle (night and day) of GHGs at the Calar Alto 
Observatory, through observations of stars with the 
CARMENES spectrograph on the 3.5 m telescope 
and solar observations with a low-resolution Fourier 
Transform Infrared (FTIR) spectrometer (portable model 
EM27/SUN) belonging to the COCCON (COllaborative 
Carbon Column Observing Network)-Spain network.

(https://www.caha.es/news/releases-mainmenu-163/
calar-alto-turns-stars-into-climate-sensors)

Credit: IAA-CSIC
¡Esta Navidad, ni una estrella menos!

The second phase of the “No hay Almería sin cielo” 
campaign is underway; led by Calar Alto and the IAA-
CSIC, it aims to remind everyone of the importance 
of preserving dark skies, even during the Christmas 
season. Light pollution rises when towns and cities 
light up with millions of decorative lights: a number as 
excessive as the consumption typical of this time of 
year. Let us not forget that the starry sky is also part 
of the Christmas magic: this Christmas, let’s not lose a 
single star!

City lights - both public and private - scatter into the 
atmosphere, creating a luminous halo that extends 
for kilometers and diminishes the natural darkness of 
the night. This phenomenon of light pollution affects 
human health as well as (peri-)urban flora and fauna, 
populations that are already under pressure. In large 
urban centers, drowned out by artificial daylight, the 
number of stars visible to the naked eye drops from 
the 3,000 seen in an unpolluted sky, to just a few 
dozen.

Nowadays, light pollution reaches most professional 
astronomical observatories, such as Calar Alto. 
Despite its privileged location high in the Sierra de los 
Filabres - beneath some of the best skies in Europe - 
the largest observatory in continental Europe is threat-
ened by light pollution, particularly that generated by 
the most densely populated coastal areas of Almería 
province, located about 50 km away.

To raise public awareness, the observatory and its 
reference center - the Instituto de Astrofísica de 
Andalucía (IAA-CSIC, Granada) - launched the “No 
hay Almería sin cielo” campaign in January 2025; in 
addition to a dedicated website, the campaign was 
promoted through media outlets in Almería. It also 
serves to highlight the importance of preserving the 

Credit: Gilles Bergond / CAHA
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darkness of the night for the sake of the environment 
and human health.

We do not merely wish to preserve the exquisite 
quality of the Calar Alto sky in order to continue con-
ducting cutting-edge science. Through this campaign, 
we also aim to protect the sky as a cultural heritage 
belonging to all the people of Almería, whose earliest 
inhabitants, in the settlement of Los Millares five 
millennia ago, were already keen observers of the 
firmament.

In this second phase of the campaign, we want to 
emphasize that light pollution is a variable phenom-
enon: in addition to the general upward trend (an 
increase of about 2% each year...), levels can rise 
during certain periods due to natural causes (high 
humidity, airborne dust, volcanic eruptions, etc.) or 
artificial ones, such as “mega-events.”

At the Calar Alto Observatory and the IAA-CSIC, we 
believe it is possible to enjoy the Christmas season 
and the magnificent winter starry sky by using smart 
lighting—low-brightness and energy-efficient, that is 
directed primarily toward the ground rather than the 
sky and is turned off at a reasonable hour (e.g., mid-
night) for a period of one month, and no longer.

This Christmas, not a single star less!

(https://www.caha.es/news/releases-mainmenu-163/
en-navidades-tampoco-hay-almeria-sin-cielo)

The President of the CSIC 
visits Calar Alto

Eloísa del Pino, President of the CSIC, visited the 
Calar Alto Observatory ahead of the 50th-anniversary 
celebration of the Institute of Astrophysics of Andalusia 
(IAA-CSIC) in Granada. The CSIC has been a co-part-
ner of the observatory since 2005, joined by the 
Regional Government of Andalusia in 2019. Thus, in 
2025, we are celebrating both the twenty years of offi-
cial CSIC participation in Calar Alto and the half-cen-
tury of the Granada-based institute’s existence.

On October 21 and 22, 2025, a delegation from the 
Spanish National Research Council (CSIC)—Spain’s 
largest public research organization—visited the 
Hispanic Astronomical Center in Andalusia (CAHA) 
at Calar Alto. CAHA is one of the prestigious Unique 
Scientific and Technical Infrastructures (ICTS) under 
the Ministry of Science and Innovation; it has been 
co-managed by the CSIC since 2005, alongside the 
regional government of Andalusia, which in 2019 
took over from the historic German partner—the Max 
Planck Institute for Astronomy in Heidelberg—that had 
founded the facility (originally named the Spanish-Ger-
man Astronomical Center).

María Eloísa del Pino Matute (President of the CSIC), 
Isabel Martínez Sierra (Director of the Office of the 
President), Carlos Closa Montero (Vice President for 
Organization and Institutional Relations), and Ignacio 
Gutiérrez Llano (Secretary General) have toured the 
observatory’s facilities - the largest optical astronomy 
complex in continental Europe - firsthand.

They were able to appreciate the sheer scale of the 
CAHA domes (up to 42 meters high) and the excellent 
state of maintenance of the buildings, telescopes, and 
instruments, some of which, such as the exoplanet 
hunter CARMENES, remain unique. They also dis-
cussed ongoing and future scientific and instrumental 
developments with the observatory’s director, Jesús 
Aceituno.

(https://www.caha.es/news/releases-mainmenu-163/
la-presidenta-del-csic-visita-calar-alto)

Two to tango: rare dwarf-dwarf merger 
observed in a cosmic void environment

Using data from PMAS, the multi-fiber spectrograph 
on the 3.5-meter telescope at Calar Alto Observatory, 
researchers from the Calar Alto Void Integral-field 
Treasury surveY (CAVITY) project, led by the Univer-
sity of Granada, have discovered a rare and ongoing 
merger between two dwarf galaxies located deep 
inside a cosmic void, one of the least populated 
regions of the Universe.

Galaxy mergers are powerful events that are key in 
shaping how galaxies grow, change, and form new 
stars. When galaxies collide, gravitational forces cause 
them to exchange gas and stars, trigger bursts of star 
formation, and alter their structures. While mergers 
between massive galaxies have been widely studied, 
catching such an event between low-mass dwarf 
galaxies is extraordinarily rare, especially in such a void 
environment.

For the first time, this study presents a detailed anal-
ysis of an ongoing merger event near the centre of 
a cosmic void, involving two dwarf galaxies of nearly 
equal stellar mass. In terms of ordinary matter (stars, 
gas, and dust), each of these dwarves is less than a 
twentieth of the mass of the Milky Way (once more, 
dark matter apart), our own spiral galaxy hosting the 
Sun and over a hundred billion of other stars.

The two dwarves were observed for the CAVITY team 
with PMAS, the Potsdam Multi-Aperture Spectro-
graph installed on the 3.5 m telescope at Calar Alto, 
the largest in mainland Europe. Thanks to the large 
field of view of PMAS in its PPAK fibre bundle mode 
(see figure), both small galaxies were observed in a 
single pointing encompassing the central area of the 
merger until their very outskirts, sampled by over 300 
PPAK sensitive fibres. Each of these fibres provides a 
spectrum covering the full visible wavelength range, 
allowing us to study the chemical species, age, and 
velocities of the matter in every one of the 300 points 
of the area sampled by PPAK. That is, PMAS offers a 
complete view of the physics at play in this one-on-
one, strong interaction between small galaxies located 
well inside a void, thus not influenced by a third party.

The merging system has a combined stellar mass of 
just under 10 billion solar masses. The team detected 
rotating gaseous disks and strong ionised gas emis-
sion, signatures of a starburst likely sparked by the 
merger. Thanks to the favorable alignment of the sys-
tem along the line of sight, the researchers were able 
to measure the dynamic mass of each of the merging 
progenitor galaxies. In addition, deep optical imaging 
from the Isaac Newton Telescope revealed a striking 
dust distribution: two connected arc-like structures 
that may have formed from shock fronts produced 
during the merger. Based on the data, the two pro-
genitor galaxies were likely disk-like and star-forming, 
typical of those found in voids.

(https://www.caha.es/news/releases-mainmenu-163/two-to-
tango-rare-dwarf-dwarf-merger-observed-in-a-cosmic-void-
environment)

Credit: CAHA

Credit: B. Bidaran / UGR / CAHA / INT
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NEON  
Observing School

such as adaptive optics and interferometry. They also 
offered practical guidance on observation planning, 
proposal preparation, and career development.

The collaborative projects gave students hands-on 
experience with the full process of an observational 
astronomy project. Working in four groups under the 
supervision of experienced observers, they planned 
observations, carried them out, reduced and analyzed 
the data, and presented their results. In some cases, 
the work was continued after school with the aim of 
developing a scientific publication.

Observations were carried out with both the 2.2-meter 
telescope using CAFOS and the 1.23-meter telescope 
using ASI461MM Pro. Students shared four nights 
on the 2.2m telescope and six nights on the 1.23m, 
gaining experience in both spectroscopic and imaging 
techniques. 

The impact of the school extends beyond the training 
period. Since its start in 2000, statistics show that 
more than 60% of participants remain in astronomy 
years after attending, often continuing collaborations 
formed during the school into their later careers.

The 2025 NEON Observing School was held at the 
Calar Alto Observatory (CAHA) in Spain from 2–14 
February 2025.

This was the fourth time the school has been hosted 
at CAHA. The program provided a unique opportunity 
for early-stage astronomy Ph.D. students and late-
stage master students to gain practical observational 
experience at a professional observatory.

In 2025, CAHA welcomed 16 students from 14 
countries (Denmark, Egypt, Ethiopia, Finland, France, 
Germany, Hungary, Italy, Poland, Portugal, Slovenia, 
Spain, Ukraine, and the United Kingdom). The school 
was highly competitive, with 121 applicants. The 
selected students reflected an approximately balanced 
gender distribution, while admission was based on 
merit. By bringing together participants from diverse 
backgrounds, the school created opportunities for 
future international collaborations.

Over the course of 11 intensive days, participants 
combined theory with practice through lectures and 
collaborative group work. The lectures provided the-
oretical basis of how modern optical telescopes and 
their instruments work, including the fundamentals of 
optics and detectors, methods for photometric and 
spectroscopic observations, and advanced concepts 

Credit: CAHA

Credit: Javier Flores / CAHA
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Technological  
activities

Schmidt Telescope

As part of a collaboration with ESA, the Observato-
ry’s Schmidt telescope (80 cm aperture) has been 
equipped with a new C5S-150 + GPS wide-field cam-
era (76.75’ x 57.56’) with a resolution of 0.324arcsec/
pix, enabling it to cover large areas of the sky in a 
single exposure and increasing the efficiency of detect-
ing near-Earth objects (NEOs). The IMX411 CMOS 
sensor offers high quantum efficiency (>85% in the 
visible spectrum) and high-speed readout (>20 fps at 
full resolution), along with highly linear behavior. Its low 
readout noise (<2 e⁻ RMS) facilitates the detection of 
faint objects with low surface brightness. This upgrade 
places the Schmidt among the few historic telescopes 
equipped with modern CMOS technology, extending 
its operational life and enhancing its discovery capabil-
ities within ESA’s space surveillance strategy. The first 
observations led to the discovery of comet P/2025 W3 
(Kresken).

PANIC

PANIC4K is the PAnoramic Near-Infrared Camera 
with a monolithic HAWAII4-RG detector for the 2.2m 
telescope at the Calar Alto Observatory in Spain. It is a 
wide-field camera for the Z, J, Y, H, and K bands cov-
ering a field of view of 26.3’ x 26.3’ with a pixel scale 
of 0.37 arcsec/pix. Initial operation and preliminary 
characterization of the HAWAII-4RG detector took 
place in 2020, where some issues related with reset 
level drift and full well capacity were already identified 
as items to mitigate and optimize. After extensive lab-
oratory tests and several commissioning campaigns 
during the following years, the PANIC4K team (MPIA, 
IAA-CSIC, and CAHA) has successfully completed 
the optimization of the reading process and the final 
characterization of the detector. The instrument’s per-
formance was also enhanced with the corresponding 
non-linearity correction, refinement of observing proce-
dures, and a dedicated software upgrade, leading to 
successful first on-sky observations.

CARMENES+

During 2025, CAHA advanced the upgrade of the 
CARMENES Calibration Unit, with particular respon-
sibility for the required modifications to the Instrument 
Control System (ICS). CAHA coordinated the work 
among an external software developer, the CAR-
MENES Collaboration, and the observatory’s technical 
teams. The upgrade will improve the stability and 
reproducibility of the instrument calibration, support-
ing more precise radial-velocity measurements and 
strengthening CARMENES’ capability to detect and 
characterise low-mass exoplanets.

TARSIS

During 2025, CAHA continued the Phase A activities 
of TARSIS (Tetra-ARm Super-IFU Spectrograph), a 
concept for a new wide-field integral-field spectro-
graph covering the ultraviolet and visible wavelength 
ranges for the 3.5 m telescope.

The work was carried out within the framework of the 
Spanish Recovery, Transformation and Resilience Plan 
and focused mainly on the preliminary engineering and 
design of the instrument. Eight specialised engineer-
ing contracts addressed its principal subsystems and 
advanced their definition towards a Preliminary Design 
Review. The activities covered the optical, mechanical, 
electronic and control architectures, as well as the 
interfaces with the telescope and the overall instru-
ment integration.

The project also included the procurement of fused-sil-
ica and calcium-fluoride optical blanks and the manu-
facture of two prototype lenses. These developments 
provided CAHA and its collaborators with valuable 
engineering results and experience in the design of 
complex astronomical instrumentation, particularly in 
the ultraviolet domain.

Credit: CAHA Credit: CAHA Credit: CAHA

Credit: TARSIS consortium
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MARCOT

During 2025, CAHA continued the development of 
MARCOT, an innovative concept based on combining 
several relatively small optical telescope assemblies to 
operate as a single modular astronomical facility. This 
approach aims to provide a scalable and cost-effective 
alternative for increasing collecting area while allowing 
individual modules to be independently manufactured, 
maintained and upgraded.

The MARCOT Pathfinder at Calar Alto consists of 
seven optical telescope assemblies installed on a 
common equatorial mount, providing a combined 
effective aperture of 1.08 m. During 2025, the Path-
finder consolidated its imaging capabilities through 
further development of the observing software, calibra-
tion procedures and data-reduction pipeline.

The system was used for scientific and technical 
validation in several demanding applications, including 
high-precision photometry of exoplanet transits, 
observations of small Solar System bodies and stellar 
occultations. These observations demonstrated the 
capability of the modular architecture to perform 
coordinated astronomical measurements and provided 
operational experience for its future development.

Photonic E-MARCOT

In parallel, work began on the evolution of the Path-
finder towards spectroscopic operation and the Pho-
tonic E-MARCOT concept. The objective is to collect 
the light from the individual telescope units through 
multimode optical fibres and combine it using photonic 
devices, producing a stable output suitable for feeding 
an astronomical spectrograph.

During 2025, the strategic roadmap, organisational 
framework and initial work-package structure for this 
development were established. Preparatory work also 
addressed the future fibre system, the interfaces with 
the telescope units and the integration of the photonic 
components with the Pathfinder.

CAHA-IAA-CSIC 
Astrophotonics Laboratory

A major milestone was the establishment of the joint 
CAHA–IAA-CSIC Astrophotonics Laboratory at the 
IAA-CSIC facilities in Granada. The laboratory provides 
the infrastructure required for the in-house manufac-
ture, characterisation and validation of multimode–mul-
timode photonic lanterns.

The specialised manufacturing equipment was 
installed in December 2025, creating a new tech-
nological capability shared by CAHA and the IAA-
CSIC. The laboratory will support the development 
of the photonic components required by MARCOT 
and strengthen the participation of both institutions 
in advanced astronomical instrumentation based on 
optical fibres and astrophotonic technologies.

The progress achieved in 2025 established the tech-
nical and organisational basis for the next stages of 
MARCOT and reinforced CAHA’s role in the develop-
ment of modular telescope architectures and astro-
photonic instrumentation.

The project is jointly led by CAHA and the IAA-CSIC, 
with the participation of the Leibniz Institute for Astro-
physics Potsdam (AIP), and has recently been joined 
by Sidney Astrophontonic Instrumentation Laboratory 
in Australia.

DomeSafety

During 2025, CAHA continued the development and 
consolidation of DomeSafety, the environmental and 
safety monitoring platform serving the observatory’s 
telescope stations. The system collects real-time 
environmental data—wind, temperature, humid-
ity, pressure, precipitation, and air quality—through 
industrial communication protocols over a private and 
secure network of programmable logic controllers, 
integrating SCADALTS, Telegraf/InfluxDB/Grafana, and 
Node-RED as parallel clients. Significant work focused 
on migrating the production infrastructure from a 
Windows-based server to a new Linux (openSUSE) 
Docker environment, improving system robustness 
and maintainability. These improvements strengthen 
the reliability of the automated safety alerts that protect 
CAHA’s telescope domes and instrumentation under 
adverse environmental conditions.

Dark Fiber

On October 8, 2025, after years of work and thanks to 
funding from the European Next Generation EU–MRR 
funds and the rollout carried out by Telefónica, more 
than 80 km of optical fiber connecting the Calar Alto 
Observatory to the outside world went into service, 
linking it directly to the high-capacity optical network 
of RedIRIS-NOVA, the communications infrastruc-
ture that connects Spanish research institutions with 
national and international academic networks.

This milestone represents a major step forward for the 
Calar Alto Observatory, which now has its first physical 
connection via optical fiber, leaving behind the radio 
link that, until now, provided a connection of up to 800 
Mbps. That radio link will be kept as a backup, giving 
the center a stable and robust connection system. 
In this first phase, the new infrastructure triples the 
available bandwidth and also offers scalability of up to 
200 Gbps.

This project addresses one of the main connectivity 
needs of the Calar Alto Observatory and reinforces its 
communications infrastructure as an element of great 
strategic importance. The new connection not only 
removes the existing limitations but also prepares the 
observatory to face future challenges and host new 
research projects, helping to keep the center at the 
forefront of astronomy.

Credit: CAHA Credit: CAHA Credit: CAHA
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Education  
and outreach

4433
visitors to
Calar Alto

178
outreach
activities

45 educational

133 tourist

Social Networks. 
X, facebook and Instagram 
profiles managing.

https://www.facebook.com/ObsCalarAlto

https://www.instagram.com/obscalaralto

https://x.com/ObsCalarAlto

Credit: Azimuth

Credit: Ana Guijarro / CAHA

Credit: CAHA

Calar Alto in the society

During 2025 the observatory has been present in 
several activities in collaboration with the Universidad 
de Almería: Summer courses program, European 
researcher’s night, Science Week, Adult education 
center, and Jornadas Astronómicas de Almería, 
among others.

A collaboration remains open with the Aula Científica 
Permanente of the Universidad de Granada, that 
organizes workshops for secondary school students.

Amateur astronomers from the Asturian Astronomical 
Society Omega carried out an observing stay after 
receiving the III Javier Gorosábel ProAm Collaboration 
Award.

Also Calar Alto continued to host observing cam-
paigns at the 1.23 m telescope for the SEA ProAm 
collaboration, with the Sabadell Amateur Association.

Calar Alto - together with Parque de las Ciencias 
(Granada), Universidad de Granada, Universidad de 
Almería, IAA-CSIC and CEMyRI (Almería) - is involved 
in the “Madres de la Ciencia”, a project focused on 
research and outreach with a twofold social and inclu-
sive focus.

In addition to this, several members of the Calar Alto 
staff have participated in outreach activities and talks 
in educational, social, and amateur astronomy centers.

Some of these activities were part of the gender 
actions related to the International day of women and 
girls in science (February 11th) and to the International 
women’s day (March 8th).

Finally, Calar Alto has been present in several local 
and national media, with interviews in TVs, radios and 
newspapers.

Calar Alto in the  
astronomical community

Members of the Calar Alto staff participated in the 
organization and a guided visit to the observatory for 
the AstroRob25, and RIA “Promoviendo sinergias 
entre grandes observatorios españoles II” meetings.

Also, a special session on PANIC was organized to 
motivate the scientific use of the instrument, in the 
framework of the RIA (Red de Infraestructuras de 
Astronomía) activities.

Visits to Calar Alto

The flagship that best represents the commitment 
of Calar Alto with the spread of the Astronomy is the 
program of visits open to the general public. During 
2025, a large number of people had the opportunity 
to enjoy visiting the main facilities of Calar Alto, guided 
by the staff of “Azimuth Spain – Turismo astronómico y 
científico”, a company intimately linked to the outreach 
plan of the observatory.

Calar Alto Academy

CAHA continues with its Academy program, playing 
an important role in the education of the future 
astronomers. In 2025, students from 9 European 
universities (UAMadrid, UCMadrid, UBarcelona, 
UGranada, UCDublin, RUGroningen, UJaén, VIU, 
UNIR) had the possibility to observe with the 2.2 m 
and 1.23 m telescopes in the same conditions as the 
professional astronomers.

https://www.facebook.com/ObsCalarAlto
https://www.instagram.com/obscalaralto
https://x.com/ObsCalarAlto


ANNUAL REPORT 2025  |  33CENTRO ASTRONÓMICO HISPANO EN ANDALUCIA

	1. Title:	 CARMENES input catalogue of M dwarfs: 
IX. Multiplicity from close spectroscopic 
binaries to ultra-wide systems 

	Authors:	 Cifuentes, C., Caballero, J. A., 
González-Payo, J., et al.

	 DOI:	 10.1051/0004-6361/202452527

	 Tlspe:	 3.5m CARMENES

	2. Title:	 The Lyman-alpha reference sample: 
XV. Relating ionised gas kinematics 
with Lyman-alpha observables 

	Authors:	 Herenz, E. C., Schaible, A., Laursen, P., et al.
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M., Lampón, M., et al.
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	 DOI:	 10.1051/0004-6361/202452688 

	 Tlspe:	 3.5m PMAS

	5. Title:	 HD 119130 b Is Not an 
“Ultradense” Sub-Neptune 

	Authors:	 Akana Murphy, J. M., Luque, 
R., Batalha, N. M., et al.

	 DOI:	 10.3847/1538-3881/ad89c0 

	 Tlspe:	 3.5m CARMENES
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Emission Spectra of HD 189733b with 
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	Authors:	 Zhang, M., Paragas, K., Bean, J. L., et al.

	 DOI:	 10.3847/1538-3881/ad8cd2  
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	7. Title:	 Central versus Global Quenching 
Traced by the APEX-CALIFA Survey 

	Authors:	 Barrera-Ballesteros, J. K., Cruz-
González, I., Colombo, D., et al. 

	 DOI:	 10.3847/1538-4357/ad85d1 

	 Tlspe:	 3.5m PMAS

	8. Title:	 B2 1308+326: A Changing-look Blazar or Not? 

	Authors:	 Pandey, A., Hu, C., Wang, J.-M., et al.

	 DOI:	 10.3847/1538-4357/ad9b7c 

	 Tlspe:	 2.2m CAFOS

	9. Title:	 Chemical Fingerprints of M Dwarfs: 
High-resolution Spectroscopy on 
31 M Dwarfs with SPIRou 

	Authors:	 Jahandar, F., Doyon, R., Artigau, É., et al.

	 DOI:	 10.3847/1538-4357/ad91a0 
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	10. Title:	Multiband Optical Variability of the Blazar 
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	Authors:	 Dogra, K., Gupta, A. C., Raiteri, C. M., et al.
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List of  
Publications

Publications

A total of 135 peer reviewed publications have been 
published in different high impact scientific journals 
based on data obtained using the Calar Alto facilities. 
Below follow the details of those publications, split by 
telescopes and instruments.
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	12. Title:	Astroclimes  measuring the abundance of 
CO2 and CH4 in the Earth’s atmosphere 
using astronomical observations 

	Authors:	 Fetzner Keniger, M. A., Armstrong, 
D., Brogi, M., et al. 

	 DOI:	 10.1093/rasti/rzaf041 

	 Tlspe:	 3.5m CARMENES

	13. Title:	KOBE-1:	The first planetary system from the 
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Exoplanet Hosts Discovered by TESS 
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in Spiral Galaxies from CALIFA 

	Authors:	 Cardoso, A. F. S., Cavichia, O., Mollá, 
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	 Tlspe:	 3.5m PMAS

	18. Title:	Tracing the Winds: A Uniform Interpretation 
of Helium Escape in Exoplanets from 
Archival Spectroscopic Observations 

	Authors:	 McCreery, P., Dos Santos, L. A., 
Espinoza, N., Allart, R., Kirk, J. 
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	 Tlspe:	 3.5m CARMENES

	19. Title:	Stellar Occultation Observations of 
(38628) Huya and Its Satellite:	
A Detailed Look into the System 

	Authors:	 Rommel, F. L., Fernández-Valenzuela, 
E., Proudfoot, B. C. N., et al.

	 DOI:	 10.3847/PSJ/adabc1 

	 Tlspe:	 1.23m ASI461

	20. Title:	Galaxy mass-size segregation in the cosmic 
web from the CAVITY parent sample 

	Authors:	 Pérez, I., Gil, L., Ferré-Mateu, A., et al.

	 DOI:	 10.1051/0004-6361/202452514 

	 Tlspe:	 3.5m PMAS

	21. Title:	IXPE observation of the low-synchrotron peaked 
blazar S4 0954+65 during an optical-X-ray flare 

	Authors:	 Kouch, P. M., Liodakis, I., Fenu, F., et al.

	 DOI:	 10.1051/0004-6361/202453127 

	 Tlspe:	 2.2m CAFOS

	22. Title:	Hot Rocks Survey I: A possible 
shallow eclipse for LHS 1478 b 

	Authors:	 August, P. C., Buchhave, L. A., 
Diamond-Lowe, H., et al.

	 DOI:	 10.1051/0004-6361/202452611 

	 Tlspe:	 3.5m CARMENES 

	23. Title:	Astrometry, orbit determination, and 
thermal inertia of the Tianwen-2 target 
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high synchrotron peaked blazar with X-ray 
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	 Tlspe:	 2.2m CAFOS

	26. Title:	Gaia-ESO survey:	Massive stars in the 
Carina Nebula:	 II. The spectroscopic 
analysis of the O-star population 

	Authors:	 Berlanas, S. R., Mahy, L., Herrero, A., et al.

	 DOI:	 10.1051/0004-6361/202453269 

	 Tlspe:	 2.2m CAFE

	27. Title:	TOI-2015 b: A sub-Neptune in strong 
gravitational interaction with an 
outer non-transiting planet 

	Authors:	 Barkaoui, K., Korth, J., Gaidos, E., et al.

	 DOI:	 10.1051/0004-6361/202452916 
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Fluxes of M Dwarfs 
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Kelly, P., Jones, G. L. 
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	 DOI:	 10.1051/0004-6361/202347510 
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	32. Title:	Searching for hot water world candidates with 
CHEOPS: Refining the radii and analysing 
the internal structures and atmospheric 
lifetimes of TOI-238 b and TOI-1685 b 

	Authors:	 Egger, J. A., Kubyshkina, D., Alibert, Y., et al.

	 DOI:	 10.1051/0004-6361/202453325 

	 Tlspe:	 3.5m CARMENES

	33. Title:	Performance of the Stellar Abundances and 
atmospheric Parameters Pipeline adapted 
for M dwarfs: I. Atmospheric parameters 
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	Authors:	 Olander, T., Gent, M. R., Heiter, U., et al.

	 DOI:	 10.1051/0004-6361/202452048 

	 Tlspe:	 3.5m CARMENES

	34. Title:	TESS and HARPS-N unveil two planets 
transiting TOI-1453:	 A super-Earth and 
one of the lowest mass sub-Neptunes 

	Authors:	 Stalport, M., Mortier, A., Cretignier, et al.

	 DOI:	 10.1051/0004-6361/202452969 

	 Tlspe:	 2.2m AstraLux

	35. Title:	The CARMENES search for exoplanets 
around M dwarfs: Occurrence rates of Earth-
like planets around very low-mass stars 

	Authors:	 Kaminski, A., Sabotta, S., Kemmer, J., et al.

	 DOI:	 10.1051/0004-6361/202453381 

	 Tlspe:	 3.5m CARMENES

	36. Title:	The SPIRou Legacy Survey: Near-infrared 
and optical radial velocity analysis of Gl 
480 and Gl 382 using SPIRou, HARPS 
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	37. Title:	The Orbital Period of the Long-period 
and Colliding-wind Binary WR 146 from 
Radio Interferometry of the Shock Cone 

	Authors:	 Wen, S., Zhang, B., Xu, S., et al.
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	38. Title:	When is a Bulge Not a Bulge? Revealing 
the Satellite Nature of NGC 5474’s Bulge 
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	39. Title:	X-Ray Polarization of the High-synchrotron-
peak BL Lacertae Object 1ES 1959+650 during 
Intermediate and High X-Ray Flux States 
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R., Marshall, H. L., et al.

	 DOI:	 10.3847/1538-4357/adbbe2 
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	40. Title:	SWIPE:	 Stars With Pulsations and Eclipses 
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	42. Title:	Two complementary approaches of the 
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	 Tlspe:	 3.5m CARMENES
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during the 2021 apparition 

	Authors:	 Mariblanca-Escalona, I., Lara, L. M., Moreno, 
F., Gutiérrez, P. J., Evangelista-Santana, M. 
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	 Tlspe:	 2.2m CAFOS

	44. Title:	Detectability of oxygen fugacity regimes 
in the magma ocean world 55 Cancri 
e at high spectral resolution 

	Authors:	 Dash, S., Brogi, M., Seidler, et al.
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	 Tlspe:	 3.5m CARMENES 

	45. Title:	Euclid: Early Release Observations Dwarf 
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Distinguishing planets from intrinsically induced 
radial velocity signals in evolved stars 
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and discovery of optical superflares 

	Authors:	 Fuhrmeister, B., Mittag, M., Czesla, S., et al.
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Detections across Different Classes of 
Neptunian Atmospheres Using Cross-
correlation Spectroscopy:	Prospects 
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	57. Title:	Helium escape signatures are generally 
strongest during younger ages but 
this age dependence is lost in the 
diversity of observed exoplanets 
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	 Tlspe:	 3.5m CARMENES

	58. Title:	Retrieving day- and nightside atmospheric 
properties of the ultra-hot Jupiter TOI-
2109b:	 Detection of Fe and CO emission lines 
and evidence for inefficient heat transport 

	Authors:	 Cont, D., Nortmann, L., Lesjak, F., et al.
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	 Tlspe:	 3.5m CARMENES
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of TOI-1468 b reveals a bare hot rock 
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	 DOI:	 10.1051/0004-6361/202453246 
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	63. Title:	Distinguishing the formation paths of 
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through their internal dynamical structures 
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	 Tlspe:	 3.5m PMAS
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	65. Title:	Determining the origin of the X-ray emission in 
blazars through multiwavelength polarization 
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	66. Title:	Search for Kink Events in Variable 
Fermi-LAT Blazars 
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	 Tlspe:	 2.2m CAFOS

	67. Title:	Spatially Resolved Star Formation Rate 
and Dust Attenuation of Nearby Galaxies 
from CALIFA, GALEX, and WISE Data 
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from NASA’s K2 Mission 
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	69. Title:	Supermassive Black Holes with High Accretion 
Rates in Active Galactic Nuclei. XIV. Long-
duration High-cadence Reverberation 
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	Authors:	 Hu, C., Yao, Z.-H., Chen, Y.-J., et al.

	 DOI:	 10.3847/1538-4365/add40b 

	 Tlspe:	 2.2m CAFOS

	70. Title:	Ground-breaking exoplanet science with 
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González Delgado, R. M., et al.
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