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Preface

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 
astronomical 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 international agreement between the German and Spanish govern-
ments, 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, advis-
ing on the scientific and technological strategy.

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

CAHA is managed by an Executive Committee (EC), composed of 
three members of CSIC and three members of JdA, that designates 
the CAHA director and establishes the legal statute of the AIE. A Sci-
entific Advisory Committee (SAC) composed of five international re-
nowned astronomers provides advice on scientific and technological 
issues like the selection of new long-term legacy projects and new in-
strumentation. 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.

3.5 m TELESCOPE
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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 telescopes. Contact the 
astronomers to prepare the 
details of the observations.  
Setup the instruments and 
perform day-time calibrations. 
Perform the night-time 
observations in service mode or 
assist the visitor astronomers. 
Survey the small telescopes and 
monitors of the sky quality.

Computer 
department

Manage and maintain the com-
puter systems and networks of 
the observatory. This involves en-
suring the proper functioning of 
servers, workstations, and other 
equipment, as well as ensuring re-
liable and secure connectivity for 
data transfer. Implement security 
measures, such as firewalls, data 
encryption and access policies, 
to safeguard information and pre-
vent cyberthreats.

General Maintenance 
department

Take care of the heating and 
cooling rooms, the electrical 
transformation station, the diesel 
generator, the fire-prevention 
equipment, the snowplow and the 
photovoltaic panel park.

Electronics 
department

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

Mechanics 
department

Maintain, repair and update the 
mechanical, hydraulic, pneumatic, 
electromechanical, cryogenic and 
vacuum parts of the CAHA facili-
ties and instrumentation.

Take care of several processes 
related to the optical elements of 
the telescopes and diverse equip-
ment at CAHA: disassembly and 
assembly, cleaning and alumini-
zation.

Administration  
department

Manage 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.

Executive  
Committee
C. Closa

Vicepresident of Organization of 
Institutional Relations, CSIC

M. Paneque
Institutional Delegate of 
CSIC in Andalusia

A. Alberdi
Director of IAA-CSIC

A.M. Posadas
General Secretary of Research 
and Innovation, JdA

L. Valle
General Director of Research 
Planification, JdA

A.I. Díaz
Astronomy Professor at UAM, 
Representative of Universities, JdA

Scientific Advisory  
Committee
F. Comerón

Chair, European Southern 
Observatory, Germany

H. Courtois
University of Lyon, France

M. López-Morales
Harvard-Smithsonian Center 
for Astrophysics, USA

A. Pasquali
University of Heidelberg, Germany

M. Perryman
University College Dublin, Ireland

Time Allocation  
Committee
J.C. Suárez

Chair, University of Granada, Spain
S. Antón

University of Coimbra, Portugal
F. González

Instituto de Astrofísica de 
Andalucía, IAA-CSIC, Spain

L. Izzo
Niels Böhr Institute 
Copenhaghen, Denmark

C. Danielski
INAF – OAA, Italy

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

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

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

Computer
Head of Department: E. de Guindos
Technical staff: E. de Juan,
J. Gallego, R. 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: A. Barón, V. Gómez,
F. Márquez, M.A. Peñalver, J. Vega-
Leal

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

3 female/ 10 male

3 female/ 2 male 3 female/ 3 male3 female/ 3 male

1 female/ 3 male1female/ 1 male

1 male

6 male 8 male7 male

* Composition of the CAHA active staff and committees as of December 31st 2023
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Main facilities 

CAHA owns four telescopes with primary mirror 
diameter larger than 1 m: the 1.23 m telecope 
(1975), the Schmidt camera (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 
imaging and spectroscopy, in the visible 
and in the Near Infra-Red ranges.

Twice a year, a call for proposals is done 
to apply for observing time each semester, 
semester A from January 1 to June 30 and 
semester B from July 1 to December 31.

2.2 m TELESCOPE
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Observing 
time

During 2023, a total of 2279 night hours were observable in Calar Alto. 
The figure below shows the comparison with the historical series, con-
firming the overall trend increasing this quantity along the last 20 years.

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 3% in 
2023. This shows that these two telescopes and their 
associated instrumentation are efficiently maintained by 
the CAHA technical staff. In addition to this, the availa-
bility of the CAHA astronomical staff to perform service 
observations in these telescopes results in a privileged 
exploitation of the weather conditions, allowing an opti-
mal 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 de-
tails 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 ORP Call for Proposals, supported 
via the Opticon Radionet Pilot Trans-
national Access program, accesible to 
astronomers from any nation.

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

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

On the right  follows the distribution of pro-
posals performed during 2023 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).

The table on the right shows the number of 
nights offered to Open Time proposals and 
the pressure factors for the 2.2 m and 3.5 m 
telescopes in semesters 23A and 23B.

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

Project Nights (23A/23B) Telescope Instrument

BHOLE 110/110 2.2 m CAFOS

CARMENES 
Legacy+

50/50 3.5 m CARMENES

KOBE 35/35 3.5 m CARMENES

CAVITY 25/25 3.5 m PMAS

23A 23B

2.2 m 3.5 m 2.2 m 3.5 m

Open Time 16 12 22 18

OPTICON - 2 1 8

DDT 2 6 2 4

DGT - 1 - 2

23A 23B

2.2 m 3.5 m 2.2 m 3.5 m

Nights 
offered

39 44 46 45

Pressure 
factor

2.4 1.5 2.5 1.8

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 ob-
serve through an eyepiece.

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

Hours 
observed
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Press releases

CARMENES studies the puffiest 
known exoplanet atmosphere

An international team of researchers used the CAR-
MENES spectrograph to study the atmosphere of 
HAT-P-67b, the largest but least dense transiting 
gas giant known to date. Exoplanet atmospheres 
are most often studied by measuring how different 
gases absorb different colors of starlight as the exo-
planet transits in front of its star. The resulting spec-
tral signals are typically over a thousand times faint-
er than the brightness from the hot star, so detecting 
them requires exquisite precision.

HAT-P-67b is in a temperature regime where we ex-
pect atomic and molecular gases to co-exist. CAR-
MENES observations showed Sodium and ionized 
Calcium, as well as Hydrogen and Helium in the 
atmosphere of HAT-P-67b. The presence of ionized 
Calcium, which was not predicted by the models, 
and is observed in hotter planets, might be caused 
by a highly ionized atmosphere.

In addition to this, the absorption in the Hydrogen 
and Helium lines usually indicates that part of the 
atmosphere is escaping to the space. If this was 
the case, the planet HAT-P-67b could be loosing 
its puffy atmosphere at a rate of 10 million tons per 
second.

A sextuplet of planets found orbiting 
a bright star in a synchronous way

Using images from space telescopes, an interna-
tional team of astronomers has found a remarkable 
system of six planets orbiting in a synchronized 
manner - in resonance - the relatively bright and 
nearby star HD110067.

The planetary system, first detected by dedicated 
satellites catching the tiny eclipses provoked by 
the planets passing in front of their star, was fol-
lowed-up with the CARMENES spectrograph at Ca-
lar Alto, to infer the masses of the planets, all found 
to be in the sub-Neptune regime. The sizes of the 
six planets were all found to be around 2 to 3 Earth 
radii.

HD110067 is to date the closest, rare resonant 
planetary system unperturbed for over a billion 
years. It will be further monitored with CARMENES 
on the CAHA 3.5 m telescope.

This very special case may be key to understand 
better the mechanisms of birth and evolution of 
planetary systems.

Publications

A total of 114 articles 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.

A detailed list of publications is included at the  
end of this Annual.

Credit: NASA/JPL/Caltech
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Galaxies in cosmic voids evolve slowly

Galaxies are mass concentrations in which the gas 
from the Universe condenses under the action of 
gravity forming thousands of millions of stars. As the 
bricks of a house, the galaxies are the fundamental 
building blocks that conform the large-scale struc-
ture of the Universe. These galaxies are distributed 
in a sponge-like web characterized by the different 
large scale structure environments: dense clusters, 
elongated filaments, sheet-like walls and low density 
regions called “cosmic voids”. Approximately 80% 
of the volume of the Universe is occupied by these 
cosmic voids, that contain around 10% of the total 
mass. This makes the cosmic voids the least dense 
regions of the Universe.

In comparison, filaments, walls and clusters are 
much denser, occupying around 90% of the mass 
of the Universe in only 20% of the total volume. 
Galaxies recede from each other as the Universe ex-
pands. According to the current cosmological para-
digm, at the beginning, the Universe was extremely 
hot, dense, small, and uniform. From these early 
times the Universe has continued to expand, low-
ering its density and temperature, and creating the 
sponge-like structure that characterizes the present 
Universe. Therefore, it is expected that the proper-
ties of galaxies will be affected by the large scale 
environment in which they live. Indeed, previous 
studies have shown that the galaxies that reside in 
cosmic voids tend to hold properties more charac-
teristic of younger, less evolved systems.

In the framework of the CAVITY project, an ongoing 
legacy program at Calar Alto, researchers from the 
University of Granada show, for the first time, that 
galaxies located in cosmic voids assemble theirs 
stars more slowly than galaxies in filaments, walls 
and clusters.

A not so borealis aurora

The cameras that monitor permanently the Calar 
Alto sky have been able to record an aurora borealis 
on the night of Sunday, April 23, 2023, an exception-
al sighting in Andalusia.

The visibility of the phenomenon at the latitude of 
the observatory confirms the power of the solar 
eruption that took place a couple of days before and 
the exquisite transparency of the skies over Calar 
Alto.

During an aurora borealis (and australis), the night 
sky gets illuminated from red to blue and green 
colors. This is due to the solar wind, a variable 
stream of charged particles (protons and electrons) 
emitted by our star, which interacts with the upper 
atmosphere following Earth’s magnetic field lines 
that pass through the poles.

CARMENES boosts the number  
of known exoplanets in the 
Solar Neighborhood

The consortium of the CARMENES project pub-
lished the data for about twenty thousand observa-
tions of a sample of 362 nearby, cool dwarf stars, 
taken between 2016 and 2020. The project CAR-
MENES, co-led by the IAA-CSIC and the ICE-CSIC, 
focuses on the search for Earth-like exoplanets 
(rocky and temperate), with the possibility of having 
liquid water on the surface if they are in the habit-
able zone around their star. Among the many data 
released in 2023 are those that have lead to the dis-
covery of 59 exoplanets, a dozen being potentially 
habitable.

In fact, the observations taken with the CARMENES 
spectrograph have boosted the number of known 
exoplanets around nearby cool stars. This first data 
release gives full open access to the international 
scientific community. This will increase the scientific 
production of CARMENES, which has observed al-
most half of all nearby dwarf stars (a part of them 
can only be observed from the southern hemi-
sphere). In addition, the spectra obtained also pro-
vide valuable information about the photospheres of 
the stars and the atmospheres of their planets.

Calar Alto joins the “Dark Side”  
of the Spanish national 
network of optical fibre

Calar Alto is located on top of a mountain, in the 
Sierra de los Filabres at an altitude of 2168 m. This 
location, quite far away from the cities, offers indeed 
the clearest and most stable skies in continental Eu-
rope. But its relative isolation also implies a more 
complicated access for the road and the external 
communication networks, with the unstoppable devel-
opment of the internet in the 90s of the 20th century.

Like for any current large science center, an internet 
connection offering stability and a high capacity is 
critical for the Calar Alto observatory, in particular to 
distribute to the astronomical community the data 
collected every night by its telescopes and instru-
ments. From now on, the Calar Alto observatory 
will be integrated into RedIRIS-NOVA, the Spanish 
RedIRIS network of high-capacity dark fibre. This 
EU investment with MRR funds, worth about €2 mil-
lion, will allow a better accessibility to the various 
datasets generated each night of observation by 
the multiple instruments of its telescopes, as well as 
open the possibility to access future research pro-
jects that require high bandwidth.

Credit: Andoni Jiménez (pywwt)
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Technological 
activities

MARCOT

The Multi-Array of Combined Telescopes (MAR-
COT), is a modular astronomical infrastructure facili-
ty for high resolution spectroscopy and large field of 
view, high dynamic range imaging at subarcsec spa-
tial resolution. The primary objective of the MARCOT 
Project is to carry out the conceptual design and es-
tablish a plan for the construction of a new Europe-
an telescope concept with a large effective aperture 
and low cost.

The idea consists of the combination of multiple 
identical optical elements (identical mirrors or optical 
assemblies within manufacturing tolerances) result-
ing in a new infrastructure facility with a large effec-
tive aperture. This technique would allow the devel-
opment of the next generation of very large effec-
tive-aperture telescopes with substantially reduced 
budget, serving two main purposes: high-resolution 
spectroscopy and large field of view seeing-limited 
high dynamic range imaging, also capable of achiev-
ing very fast cadences. The project has already de-
veloped a prototype unit of the array at Calar Alto 
observatory.

TARSIS

The Tetra-ARmed Super-Ifu Spectrograph (TARSIS), 
is a wide-FoV, integral field unit spectrograph with 
intermediate spectral resolution and optimized for 
the blue range for the 3.5 m telescope of Calar Alto. 
This will be a unique instrument that is able to ex-
plore large areas of the sky (~8 arcmin2) reaching 
relatively unexplored wavelengths as blue as 320 nm 
and until 810 nm.

CATARSIS, the scientific project associated to TAR-
SIS, will occupy most of the nights of the 3.5 m tel-
escope during the first years of TARSIS operations. 
It will observe a sample of 16 cluster galaxies, some 
of them with known filaments, in the redshift range 
0.15<z<0.23 up to a distance of several virial radii, 
which will allow to answer questions related to the 
mass profile of the cluster, as well as the nature of 
the physical processes acting on the evolution of 
galaxies not only within the clusters, but also in the 
connecting filaments.

The institutions involved in the TARSIS project are 
the IAA-CSIC, UCM, Univ. Sevilla, Univ. Almería, 
CAB/INTA-CSIC, INAOE, the company FRACTAL 
S.L.N.E., and the Calar Alto observatory. TARSIS 
completed the scientific and technical review of the 
conceptual design in 2023, and tentatively will face 
its preliminary design phase in 2024.

Education 
and outreach

Calar Alto Academy

CAHA continues with its Academy program, play-
ing an important role in the education of the future 
astronomers. In 2023, students from 7 European 
universities (UAM, UCM, UB, UCDublin, UGr, 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.

Calar Alto and the society

The observatory has been present in several 
activities in collaboration with the Universidad de 
Almería: Feria de la Ciencia, Cursos de Verano,  
and Noche Europea de los Investigadores.

In addition to this, the observatory has hosted sev-
eral observaing campaigns at the 1.23 m telescope 
for the SEA ProAm collaboration, and the interna-
tional network Europlanet.

Visits to Calar Alto

During 2023, a large number of people had the op-
portunity to enjoy visiting the main facilities of Calar 
Alto guided by the staff of the company Azimuth, 
intimately linked to the outreach plan of the obser-
vatory.

Awards

The relevant role of Calar Alto in the society has 
been rewarded with two institutional honours in 
2023: Calar Alto was awarded the ASEMPAL prize 
(“Distinción Planeta”), and the IDEAL prize.

In addition to the individual honours:

•  Ana Guijarro received 
the honour of “Influential 
women of Almería” 
(STEM category).

•  Jesús Aceituno was 
awarded the “Perpetual 
ambassador” of the 
Fiñana village.

4179
visitors

172
events
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50 years of Calar Alto 
(1973-2023)

CAHA started its activities in 1973, one year after the signature of the agreement between 
the Spanish and German governments. For this reason, during 2023 the observatory has 
organized a special open doors program to position Calar Alto closer to the Almerian so-
ciety. In addition to this, the city of Almería hosted several activities aimed at highlighting 
the relevance of the observatory as an international scientific institution; among them we 
mention a photographic exhibition in the popular street Paseo de Almería, an astronomi-
cal concert in the jazz club Clasijazz, and the participation in the international cinema fes-
tival FICAL, and in the associated gastronomical contest Platos de Película.

ABOVE
Celebration of the 50th anniversary  
in September 2023. 
From left to right: Roland Kurt Gredel 
(director 1998–2006), Félix Lahulla Fornies 
(co-director 1976–1979), Joao Manuel 
Farinha Alves (director 2006–2010), Jesús 
Aceituno Castro (director 2016-present), 
David Barrado Navascues (director 2010–
2013), Pilar Duro, widow of Kurt Birkle 
(director 1973–1998) and Delma Martínez, 
widow of Teodoro Vives Soteras (co-director 
1982–2003).
Credit: César Hernández/CSIC

BELOW
Construction of the 2.2 m 
telescope dome ca. 1977.
Credit: Pere Iglesias Teixidor
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List of 
Publications

A total of 114 publications have been published in 
different high impact scientific journals based on 
data obtained using the Calar Alto facilities in 2023. 
These publications are listed below, with indication 
of telescope (Tlspe) and instruments.

	7. Title:	 HD 191939 revisited: New and refined 
planet mass determinations, and a 
new planet in the habitable zone

	Authors:	 Orell-Miquel, J.; et al.

	 DOI:	 10.1051/0004-6361/202244120

	 Tlspe:	 3.5m CARMENES

	8. Title:	 Star formation in IC1396:	 Kinematics and 
subcluster structure revealed by Gaia

	Authors:	 Pelayo-Baldárrago, Mara E.; et al.

	 DOI:	 10.1051/0004-6361/202244265

	 Tlspe:	 2.2m CAFOS; 3.5m Omega2000

	9. Title:	 KOBEsim: A Bayesian observing strategy 
algorithm for planet detection in radial 
velocity blind-search surveys

	Authors:	 Balsalobre-Ruza, O.; et al.

	 DOI:	 10.1051/0004-6361/202243938

	 Tlspe:	 3.5m CARMENES

	10. Title:	Dark matter halos and scaling relations 
of extremely massive spiral galaxies 
from extended H I rotation curves

	Authors:	 Di Teodoro, Enrico M.; et al.

	 DOI:	 10.1093/mnras/stac3424

	 Tlspe:	 3.5m PMAS

	11. Title:	A Low-mass, Pre-main-sequence Eclipsing 
Binary in the 40 Myr Columba Association-
Fundamental Stellar Parameters and 
Modeling the Effect of Star Spots

	Authors:	 Tofflemire, Benjamin M.; et al.

	 DOI:	 10.3847/1538-3881/aca60f

	 Tlspe:	 3.5m CARMENES

	1. Title:	 Shape Models of Lucy Targets (3548) 
Eurybates and (21900) Orus from 
Disk-integrated Photometry

	Authors:	 Mottola, Stefano; et al.

	 DOI:	 10.3847/PSJ/acaf79

	 Tlspe:	 1.23m DLR

	2. Title:	 Benchmarking MESA isochrones against 
the Hyades single star sequence

	Authors:	 Brandner, Wolfgang; Calissendorff, 
Per; Kopytova, Taisiya

	 DOI:	 10.1093/mnras/stac2247

	 Tlspe:	 2.2m Astralux

	3. Title:	 X-Ray Polarization Observations of BL Lacertae

	Authors:	 Middei, Riccardo; et al.

	 DOI:	 10.3847/2041-8213/aca281

	 Tlspe:	 2.2m CAFOS

	4. Title:	 Tidally locked rotation of the dwarf planet 
(136199) Eris discovered via long-term 
ground-based and space photometry

	Authors:	 Szakáts, R.; et al.

	 DOI:	 10.1051/0004-6361/202245234

Tlspe:	2.2m CAFOS

	5. Title:	 The multichord stellar occultation by the 
centaur Bienor on January 11, 2019

	Authors:	 Fernández-Valenzuela, E.; et al.

	 DOI:	 10.1051/0004-6361/202243214

	 Tlspe:	 1.23m DLR

	6. Title:	 DREAM. I. Orbital architecture orrery

	Authors:	 Bourrier, V.; et al.

	 DOI:	 10.1051/0004-6361/202245004

	 Tlspe:	 3.5m CARMENES

1.23 m TELESCOPE
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	12. Title:	Independent Validation of the Temperate 
Super-Earth HD 79211 b using HARPS-N

	Authors:	 DiTomasso, Victoria; et al.

	 DOI:	 10.3847/1538-3881/ac9ccd

	 Tlspe:	 3.5m CARMENES

	13. Title:	The CARMENES search for exoplanets 
around M dwarfs. Guaranteed time 
observations Data Release 1 (2016-2020)

	Authors:	 Ribas, I.; et al.

	 DOI:	 10.1051/0004-6361/202244879

	 Tlspe:	 3.5m CARMENES

	14. Title:	The CARMENES search for exoplanets around 
M dwarfs. Variability on long timescales 
as seen in chromospheric indicators

	Authors:	 Fuhrmeister, B.; et al.

	 DOI:	 10.1051/0004-6361/202244829

	 Tlspe:	 3.5m CARMENES
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