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§ UCM (Univ Complutense de Madrid)
https://www.ucm.es

§ Facultad. C.C. Físicas
https://fisicas.ucm.es

§ Dpto. de Física de la Tierra y Astrofísica
https://www.ucm.es/fisica_de_la_tierra_y_astrofisica/

§ IPARCOS-UCM (Instituto de Física de 
Partículas y del Cosmos de la UCM)

https://www.ucm.es/iparcos/

§ Grupo de investigación (SEEF)
https://webs.ucm.es/info/Astrof/invest/actividad/actividad.html

https://www.ucm.es
https://fisicas.ucm.es
https://www.ucm.es/fisica_de_la_tierra_y_astrofisica/
https://www.ucm.es/iparcos/
https://webs.ucm.es/info/Astrof/invest/actividad/actividad.html
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§ Profesores:

§ Prof. David Montes
§ Profa. Elisa De Castro 
§ Profa. Mª José Fernández-Figueroa
§ Prof. Manuel Cornide,

§ PostDocts:

§ Dr. Hugo M., Tabernero (CAB)
§ Dra. Miriam Cortés Contreras (CAB)
§ Dr. Enrique Díez Alonso (Univ. Oviedo)
§ Dra. Marta L. Gutiérrez Albarran
§ Dr. Emilio Gómez Marfil (CAB)
§ Dr. F. Javier Alonso Floriano (Leiden Univ.)
§ Dr. Shinjirou Kouzuma (Chukyo Univ. Japan)
§ Dr. Javier López-Santiago
§ Dra. Mª.Cruz Gálvez
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§ Estudiantes Doctorado:

§ Fernando Labarga Ávalos
§ Christian Duque Arribas
§ Julián A. Rodríguez Baquerizo
§ Álvaro López Gallifa
§ Daniel Revilla Martínez de Albéniz
§ Dr. Miguel Ángel López García                                             
§ Dr. Victor Pereira Blanco   
§ Dra. Inés Crespo-Chacón
§ Dra. Magdalena Hernán Obispo
§ Dra. Raquel M. Martínez Arnáiz

§ Otros colaboradores:

§ José Antonio Caballero (CAB)
§ Alexis Klutsch (IfA&A, Tübingen, Germany)
§ Jonay Isaí González Hernández (IAC)
§ David García Álvarez (GTC, IAC)



Últimas tesis doctorales
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https://webs.ucm.es/info/Astrof/us
ers/dmg/tesis_dirigidas_dmg.html

https://webs.ucm.es/info/Astrof/users/dmg/tesis_dirigidas_dmg.html
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§ Areas of research: 
§ Cool Stars (FGK)
§ Stellar parameters (Teff, logg), [Fe/H])

§ Abundances ([X/H], [X/Fe])

§ Stellar activity (starspots, chromosphere, 
transition region, corona, flares, prominences, etc…) 

§ Rotation, age, kinematics
§ Open clusters
§ Stellar kinematic groups
§ Nearby stars
§ Red dwarfs stars (M)
§ Exoplanets (detection and characterization)

Instituto de Física de Partículas y del Cosmos
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Atmósfera del Sol:
Cromosfera,  
Región de Transición  
y  Corona.



¿Que son las estrellas frías?

à Estrellas Frías 
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Estrellas Frías (tipos F, G, K, M, L, T).
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• Chromospheric activity indicators:

• Ca II H&K
• Serie de Balmer:
Hα, Hβ, Hγ, Hδ, Hε, …
• Mg Ib

• Na I D1, D2

• He I D3

• Ca II IRT 

• He I 10830 

Hγ

Hδ

CaII H & Hε

Hα

H
β

CaII IRT 1,2
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§ International collaborations

§ Ground based optical and infrared telescopes 

§ Space missions 
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Paralaje trigonométrico (π)
Movimiento propio (μ)

Satélite Gaia
(2013- )

Precisión: microarcsecond

La estrella más cercana tiene 
una paralaje de solo 0,77 
segundos de arco. Una estrella 
en el centro de la Galaxia tiene 
una paralaje de 0,0001 
segundos de arco. Para medir 
ángulos tan pequeños hace 
falta un instrumento como 
Gaia. 

http://www.esa.int/Our_Activities/Space_Science/Gaia

� 

Δπ = 0.000001 ''
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Paralaje (π) + Movimiento propio (μ):



Gaia
astrometric
mission ESA
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The SEEF group is involved in the scientific exploitation of
the Gaia data and participate in the Spanish network of
excellence REG (Red Española para la explotación
científica de Gaia).

Gaia- DR1. (09 – 2016)
Gaia- DR2 (04 – 2018)
Gaia- EDR3 (12 - 2020)
Gaia- DR3 (6 – 2022)

https://gaia.am.ub.es/Twiki/bin/view/RecGaia/WebHome


Imagen del Sol, 
4 noviembre 2020,
manchas del nuevo ciclo



GES 
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The SEEF group participate in the WG 11 (UVES FGK stars)
and WG 12 (pre-main sequence stars) and has developed
(Tabernero 2014, PhD. Thesis UCM) automatic tools to derive
stellar atmospheric parameters: effective temperature (Teff),
surface gravity (logg), metallicity ([Fe/H]), and the
microturbulent velocity (ξ) as well as abundances (i.e., [X/H],
[X/Fe]) for 20 different chemical elements (Na, Mg, Al, Si, Ca,
Ti, V, Cr, Mn, Co, Fe, Ni, Cu, Zn, Y, Zr, Ba, Ce, and Nd) of FGK
stars using the equivalent width (EW) method.Public spectroscopic survey, targeting

≥ 105 stars, systematically covering all
major components of the MilkyWay, from
halo to star forming regions.
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The automatics codes StePar and SteAbu developed have
been tested with well known stars (benchmarks stars)
providing very accuracy results and used to apply the
“Chemical Tagging” technique to test the common origin of
two young stellar kinematic groups (Tabernero et al.
2012A&A...547A..13T; 2017A&A...597A..33T).

Recent Publications:
- "The Gaia-ESO Survey: The analysis of high-resolution UVES spectra of
FGK-type stars”, Smiljanic et al. 2014A&A...570A.122S

- “Gaia-ESO Survey: Analysis of pre-main sequence stellar spectra”,
Lanzafame et al., 2015A&A...576A..80L

http://cdsads.u-strasbg.fr/abs/2012A&A...547A..13T
http://cdsads.u-strasbg.fr/abs/2017A&A...597A..33T
http://cdsads.u-strasbg.fr/abs/2014A&A...570A.122S
http://cdsads.u-strasbg.fr/abs/2015A&A...576A..80L


Abstract
Li depletion is strongly age-dependent but currently available data have shown a complex pattern of Li depletion on the pre- and
main-sequence stars that is not yet understood. The lithium abundance observed in late-type stars depends not only of the age and
the temperature but also on metallicity, mixing mechanisms, convection structure, rotation and magnetic activity. The large
number of stars observed within the Gaia-ESO survey (GES) for many open clusters and associations can be used to calibrate the
lithium-age relation and its dependence with other parameters that can be derived from the UVES and GIRAFFE spectroscopic
observations. We performed a thorough analysis of membership and Li abundance of 20 clusters observed in GES (iDR4), ranging
in age from young clusters and associations, to intermediate-age and old open clusters, in order to conduct a comparative study.
All this allowed us to characterize the properties of the members of these clusters, as well as identify a series of field contaminant
stars, both lithium-rich giants and non-giant outliers.

The Gaia-ESO Survey: Calibrating the lithium-age relation
with open clusters and associations

M.L. Gutiérrez Albarrán1, D.  Montes1, M. Gómez Garrido1,2, H. M. Tabernero1,3, J.I. 
González Hernández4,5, E. Marfil1, and GES collaborators.
1Departamento de Física de la Tierra y Astrofísica and IPARCOS-UCM, Facultad de Ciencias Físicas, Universidad
Complutense de Madrid, E-28040, Madrid, Spain; 2 Observatorio Astronómico Nacional (OAN-IGN), Alcalá de Henares; 3

Instituto de Astrofísica e Ciências do Espaço, Universidade do Porto; 4 Instituto de Astrofísica de Canarias (IAC); 5

Universidad de la Laguna, Tenerife.

Gutiérrez Albarrán, M. L.; Montes, D.; et al. 2020A&A...643A..71G

https://ui.adsabs.harvard.edu/abs/2020A%26A...643A..71G/abstract




EW(Li) vs Teff diagrams for the candidate members of the young clusters (1-50 Myr, left panel), as well as
the intermediate-age (50-700 Myr, middle panel) and old clusters (>700 Myr, right panel). We also show the
lithium envelopes of IC 2602 (35 Myr, red), the Pleiades (78-125 Myr, grey), and the Hyades (750 Myr,
turquoise).Open squares indicate possible members only, while inverted triangles refer to Li-rich members.

Young clusters
(1-50 Myr)

Intermediate–age clusters
(50-700 Myr)

Old clusters
(>700 Myr)



The Li-age relation: Final empirical Li envelopes

EW(Li) vs Teff diagrams
with the empirical Li
envelopes obtained for
27 out of the 42 clusters
in the sample.

Future work: These 
empirical Li envelopes can 
be used to estimate age 
ranges for GES iDR6 MW 
field stars, whose age is 

still unknown. 



Exoplanets: planets in other stars



• Velocidad radial 
(efecto Doppler).

• Tránsitos fotométricos.

• Microlentes gravitatorias.

• Timing
(eclipses, pulsaciones).

• Imagen directa.

• Astrometría. 

Métodos de detección
• WATCHING FOR WOBBLE 

Radial Velocity

• SEARCHING FOR SHADOWS
Transits

• LIGHT IN A GRAVITY LENS
Gravitational Microlensing

• Timing 
(eclipses, pulsation)

• TAKING PICTURES
Direct Imaging

• MINISCULE MOVEMENTS
Astrometry



Exoplanets: radial velocity
Desplazamiento del baricentro del sistema estrella-
planeta à efecto Doppler 

Estrella se aleja: espectro desplazado al rojo
Estrella se acerca: espectro desplazado al azul



(the smaller, the better)



(the smaller, the better)



HARPS Δλ = 533-691 
nm

But M dwarfs are 
faint (and active) in 
the optical!

(the redder, the better)

31

“classical” 
visible light RV 
instruments

near-IR
efficiency peak If possible,

you want to 
observe here!

The SED of M-Type Stars



Why M stars?

http://hpf.psu.edu/the-purpose-of-hpf/

• Bigger Doppler signal

à the lower masses of the stars means the gravitational tug of
an Earth-mass planet will result in a larger stellar motion,
resulting in a bigger Doppler signal than observed for Sunlike
stars.

• HZ is much closer

à are also cooler, the HZ is much closer to the star. The shorter
orbital radii results in shorter orbital periods, allowing us to
discover them using less telescope time.

• Large fracction block

à increases the probability the planets will transit à
opportunity to characterize their atmospheres, and the
percentage of light blocked by a transiting planet is larger.

http://hpf.psu.edu/the-purpose-of-hpf/




CARMENES

Instituto de Física de Partículas y del Cosmos

34

Calar
Alto high-
Resolution search for
M dwarfs with
Exoearths with
Near-infrared and visible
Echelle
Spectrographs

MPIA (Heidelberg) � IAA
(Granada) � LSW
(Heidelberg) � ICE
(Barcelona) � IAG

(Göttingen) � IAC (Tenerife) �
TLS (Tautenburg) � UCM

(Madrid) � HS (Hamburg) �
CAB (Madrid) � CAHA (50% 

MPG + 50% CSIC) 

http://carmenes.caha.es/David Montes
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CARMENES, the instrument

Two fibre-fed stabilised
échelle spectrographs 
(R=82,000) inside the 
coudé room of the 3.5 m 
CA telescope (NIR and VIS)

David Montes

At UCM: CCD detector characterization
(Art. 83 with Fractal SLNE) @ LICA 
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CARMENES, the instrument
Precision  ~1  m/s (SNR=150, J=9, 15 min)

Basic parameters NIR channel VIS channel

Δλ [µm] 0.96 - 1.71
(28 orders)

0.52 - 0.96 
(61 orders)

R 80 400 
2.8 Pix sampling

96 500
2.5 Pix sampling

Cross disperser Grism, infrasil Grism, LF5 glass

Working T [K] In vacuum, Stabilized
at ~138

In vacuum, 
stabilized at

ambient T ~295

Detector(s) 2 x 2kx2k Hawaii 
2-RG (2.5 µm)

1 x 4kx4k e2v 
CCD231-84 

Calibration λ U-Ne 
[F-P etalon]

U-Ne, Th-Ne, U-Ar
[F-P etalon]



CARMENES
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CARMENES radial velocity
instrument

à Search for Earth-like habitable planets around low-mass stars             
(M-stars)
– Number and formation mechanisms
– Properties and habitability
• Survey of 300 M dwarf stars simultaneously in visible light and 
near-infrared
• GermanSpanish instrument for 3.5-m Calar Alto
• 600 - 750 “useful” nights guaranteed
• Survey on-going since Jan 1, 2016

- “CARMENES instrument overview”
(Quirrenbach et al. 2014SPIE.9147E..1FQ)

- “CARMENES: an overview six months after first light”
(Quirrenbach et al. 2016SPIE.9908E..12Q)

- “CARMENES: high-resolution spectra and precise radial velocities in the red and infrared”
(Quirrenbach et al. 2018SPIE10702E..0WQ)

- “The CARMENES M-dwarf planet survey”
(Quirrenbach et al. 2020SPIE11447E..3CQ)David Montes

http://cdsads.u-strasbg.fr/abs/2014SPIE.9147E..1FQ
http://cdsads.u-strasbg.fr/abs/2016SPIE.9908E..12Q
http://cdsads.u-strasbg.fr/abs/2018SPIE10702E..0WQ
https://ui.adsabs.harvard.edu/abs/2020SPIE11447E..3CQ/abstract


CARMENES input catalogue

à CARMENES input catalogue of 
~2200 nearby bright M dwarfs (δ > －23 deg)

à ~300 GTO (Guaranteed Time Observations) targets

à CARMENCITA: 
CARMENES Cool dwarf Information and daTa Archive

à Science preparation (Low-res & High-res spectra)
- “CARMENES: data flow”

(Caballero et al. 2016SPIE.9910E..0EC)

http://cdsads.u-strasbg.fr/abs/2016SPIE.9910E..0EC
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CARMENES 
input catalogue 
of M dwarfs.
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CARMENES input catalogue of M dwarfs.
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CARMENES input catalogue of M dwarfs.
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CARMENES input catalogue of M dwarfs.
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CARMENES input catalogue of M dwarfs.
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CARMENES input catalogue of M dwarfs.
Cifuentes et al. 2020A&A...642A.115C

https://ui.adsabs.harvard.edu/search/filter_database_fq_database=AND&filter_database_fq_database=database%3A%20astronomy&fq=%7B!type%3Daqp%20v%3D%24fq_database%7D&fq_database=database%3A%20astronomy&p_=0&q=author%3A(%22Montes%2C%20d.%22)&sort=date%20desc%2C%20bibcode%20desc
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CARMENES input catalogue of M dwarfs.
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The CARMENES 
search for exoplanets
around M dwarfs.



CARMENES spectra 
NIR: 0.96-1.71 μm, 
28 orders
2 2kx2k Hawaii-2RG,    
R = 80 400 

VIS: 0.52-0.96 μm, 
61 orders
4kx4k e2v CCD231-84, 
R = 96 500
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spectra 

NIR: 0.96-1.71 μm, 
28 orders
2 2kx2k Hawaii-2RG,    
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CARMENES spectra 
VIS + NIR Observations:
VIS: 0.52-0.96 μm, 4kx4k e2v CCD231-84, R = 96 500
NIR: 0.96-1.71 μm, 2 2kx2k Hawaii-2RG,    R = 80 400 



CARMENES spectra
VIS + NIR Observations:
VIS: 0.52-0.96 μm, 4kx4k e2v CCD231-84, R = 96 500
NIR: 0.96-1.71 μm, 2 2kx2k Hawaii-2RG,    R = 80 400 
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Max act

Min act

Ref M5.0

10910 10920 10930 10940 10950 10960

∏ [Å]
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2018A&A...612A..49R

The CARMENES search for exoplanets
around M dwarfs.

http://cdsads.u-strasbg.fr/cgi-bin/nph-data_query?bibcode=2018A&A...612A..49R
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The CARMENES search for exoplanets
around M dwarfs.

Marfil et al. 2020MNRAS.492.5470M

https://ui.adsabs.harvard.edu/search/filter_database_fq_database=AND&filter_database_fq_database=database%3A%20astronomy&fq=%7B!type%3Daqp%20v%3D%24fq_database%7D&fq_database=database%3A%20astronomy&p_=0&q=author%3A(%22Montes%2C%20d.%22)&sort=date%20desc%2C%20bibcode%20desc
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The CARMENES search for exoplanets
around M dwarfs.

Marfil et al. 
2021A&A...656A.162M

https://ui.adsabs.harvard.edu/abs/2021A%26A...656A.162M/abstract
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The CARMENES search for exoplanets
around M dwarfs.

Marfil et al.  2021 in prep
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The CARMENES search for exoplanets
around M dwarfs.

Marfil et al.  2021 in prep
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The CARMENES search for exoplanets
around M dwarfs.

Marfil et al. 2021A&A...656A.162M

https://ui.adsabs.harvard.edu/abs/2021A%26A...656A.162M/abstract
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The CARMENES search for exoplanets
around M dwarfs.



Calibraciones fotométricas
La posición de una estrella en un CCD o CMD viene principalmente dada
principalmente por su masa inicial, composición química y edad, pero efectos como la
rotación, vientos estelares o actividad magnética también están involucrados.

DIAGRAMA COLOR-COLOR                     DIAGRAMA COLOR-MAGNITUD                               SURVEYS

C. Duque-Arribas                                                                           59/22



Calibraciones fotométricas

Diagrama
color-color-magnitud

[Fe/H] espectroscópica
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C. Duque-Arribas                                                                                                                60/22
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The CARMENES search for exoplanets
around M dwarfs.



End up in the flux-flux relationship from the whole subsample
An adding the Martínez-Arnaiz et al.,(2011) values, with the fits

Actividad Cromosférica y Relaciones Flujo-Flujo de las 
estrellas M de CARMENES

Lo
g
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Bo

l)

Log(LCaII IRT-a/LBol)



Actividad Cromosférica y Relaciones Flujo-Flujo de las 
estrellas M de CARMENES

Trying to elucidate this incorporating the Magnetic Fields for the stars 
of the CARMENES sample - Reiners et al. (2022)
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The CARMENES search for exoplanets
around M dwarfs.

Confirmation of exoplanets

2018A&A...609A.117T

http://cdsads.u-strasbg.fr/cgi-bin/nph-data_query?bibcode=2018A&A...609A.117T&db_key=AST&link_type=ABSTRACT
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First CARMENES exoplanets
"The CARMENES search for exoplanets around M dwarfs. 
HD147379 b: A nearby Neptune in an early-M dwarf’s temperate zone”. 
Reiners, et al. 2018 Astronomy & Astrophysics Letters, A&A 609, L5
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Publication en Nature:

- A candidate super-Earth planet orbiting near the snow line of 
Barnard’s star
I. Ribas, M. Tuomi, A. Reiners, et al.
Nature 15 nov 2018 
Nature 563, 365–368 (2018)

https://www.nature.com/articles/s41586-018-0677-y
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CARMENES exoplanet atmospheres 
characterization 

Publications:
1: "Ground-based detection of an extended helium atmosphere in the 
Saturn mass exoplanet WASP-69 b", 
Nortmann, L., et al. Science 21 Dec 2018: Vol. 362, Issue 6421, pp. 1388-1391

2: “Detection of He I 10830 Å absorption on HD 189733 b with CARMENES 
high-resolution transmission spectroscopy”, 
Salz, M., et al. A&A 620, A97 (2018)

3: “Multiple water band detections in the CARMENES near-infrared 
transmission spectrum of HD 189733 b”, 
Alonso-Floriano, F. J., et al., 2019A&A...621A..74A

http://science.sciencemag.org/content/362/6421/1388
http://cdsads.u-strasbg.fr/abs/2018A&A...620A..97S
http://cdsads.u-strasbg.fr/abs/2019A&A...621A..74A
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Publicación en A&A:

- "The CARMENES search for exoplanets around M dwarfs. Two temperate Earth-
mass planet candidates around Teegarden’s Star", de M. Zechmeister et al., que 
aparece en la revista Astronomy & Astrophysics el 18 de junio de 
2019, 2019A&A...627A..49Z, - DOI https://doi.org/10.1051/0004-6361/201935460

Publicaciones adicionales:
- "On the Habitability of Teegarden's Star planets", Amri Wandel, Lev Tal-Or,
2019ApJ...880L..21W

The CARMENES search for exoplanets
around M dwarfs.

https://www.aanda.org/10.1051/0004-6361/201935460
https://ui.adsabs.harvard.edu/abs/2019A%26A...627A..49Z/abstract
https://doi.org/10.1051/0004-6361/201935460
https://ui.adsabs.harvard.edu/
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Publicación en A&A:

- Planetary system around the nearby M dwarf GJ 357 including a transiting, 
hot, Earth-sized planet optimal for atmospheric characterization,
R. Luque, E. Pallé, D. Kossakowski, et al., 2019, A&A, 628, 
A39, 2019A&A...628A..39L, DOI: https://doi.org/10.1051/0004-6361/201935801

The CARMENES search for exoplanets
around M dwarfs + TESS.

https://ui.adsabs.harvard.edu/
https://doi.org/10.1051/0004-6361/201935801
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Publicación en la revista Science:

- “A giant exoplanet orbiting a very-low-mass star challenges planet formation
models”,
Morales et al., Science 27 Sep 2019, Vol. 365, Issue 6460, pp. 1441-1445 -
DOI: 10.1126/science.aax3198 - arXiv:1909.12174

- Oddball solar system throws planet formation theories into question
By Sid Perkins, Science Share, Sep. 26, 2019 , 2:00 PM

- The world that came in from the cold
By Greg Laughlin, Science 27 Sep 2019, Vol. 365, Issue 6460, pp. 1382-1383

The CARMENES search for exoplanets
around M dwarfs.

https://science.sciencemag.org/content/365/6460/1441
https://ui.adsabs.harvard.edu/link_gateway/2019Sci...365.1441M/doi:10.1126/science.aax3198
https://arxiv.org/abs/1909.12174
https://www.sciencemag.org/news/2019/09/oddball-solar-system-throws-planet-formation-theories-question
https://science.sciencemag.org/content/365/6460/1382


CARMENES
science 

exploitation

71

David Montes

Publicación en la revista Science:

- “A nearby transiting rocky exoplanet that is suitable for atmospheric
investigation”
Trifonov et al., Science 5 Mar 2021 Vol. 371, Issue 6533, pp. 1038-1041,
DOI: 10.1126/science.abd7645The CARMENES search for exoplanets

around M dwarfs + TESS

https://science.sciencemag.org/content/371/6533/1038
https://science.sciencemag.org/lookup/doi/10.1126/science.abd7645
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Publicación en la revista A&A:

- “The HD 260655 system: Two rocky worlds transiting a bright M dwarf at 10 pc”
Luque et al., 2022, A&A, ArXiv: arXiv:2204.10261

AAS 240 Press Conference
Wednesday, 15 June 2022, 10:15 am PDT
Stars, Their Environments & Their Planets

The CARMENES search for exoplanets
around M dwarfs + TESS

https://ui.adsabs.harvard.edu/link_gateway/2022arXiv220410261L/arxiv:2204.10261
https://aas.org/meetings/aas240/press-kit
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Publicación en la revista A&A:

- “The HD 260655 system: Two rocky worlds transiting a bright M dwarf at 10 pc”
Luque et al., 2022, A&A, ArXiv: arXiv:2204.10261

AAS 240 Press Conference
Wednesday, 15 June 2022, 10:15 am PDT
Stars, Their Environments & Their Planets

The CARMENES search for exoplanets
around M dwarfs + TESS

https://ui.adsabs.harvard.edu/link_gateway/2022arXiv220410261L/arxiv:2204.10261
https://aas.org/meetings/aas240/press-kit
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Publicación en la revista A&A:

- “The HD 260655 system: Two rocky worlds transiting a bright M dwarf at 10 pc”
Luque et al., 2022, A&A, ArXiv: arXiv:2204.10261

AAS 240 Press Conference
Wednesday, 15 June 2022, 10:15 am PDT
Stars, Their Environments & Their Planets

The CARMENES search for exoplanets
around M dwarfs + TESS

https://ui.adsabs.harvard.edu/link_gateway/2022arXiv220410261L/arxiv:2204.10261
https://aas.org/meetings/aas240/press-kit


Is there anybody out there?
(How many planets will we find in our 300-M-star sample?)





Summary of advantages
• Simultaneous near-infrared and visible observations

• Both high resolution and wide spectral coverage

• Dedication to stable high-precision radial-velocity survey of 
exoplanets around M dwarfs

• Long guaranteed time for the completion of the project

• Early first light with respect to “competitors”

• Plenty of planets for astro-statistics!



Final remarks
• You can do your science (whatever you like except
exoplanets around M dwarfs) with CARMENES in 
open time

• Complementarity with current and near-future
instruments (HARPS N&S, ESPRESSO, HPF…)

• Synergies with space missions: Gaia, TESS, JWST and 
Plato

• Pathfinder for E-ELT instrumentation




