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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)                 
Institute of Particle and Cosmos Physics

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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§ Areas of research: 
§ Cool Stars (F G K M)
§ 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)
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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



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.
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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CARMENES spectra 
VIS + NIR Observations:
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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




The code will be available for download at             https://github.com/hmtabernero/StePar

StePar

https://github.com/hmtabernero/SteParSyn
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The CARMENES search for exoplanets
around M dwarfs.

Marfil et al.  2021 in prep



The code will be available for download at             https://github.com/hmtabernero/SteParSyn

à an automatic code written in Python 3.X designed to infer the stellar
atmospheric parameters Teff, logg, [Fe/H] and Vbroad of FGKM-type stars
following the spectral synthesis method.

à it relies on the MCMC sampler emcee in conjunction with an spectral emulator
that can interpolate spectra down to a precision < 1%.

SteParSyn: a Bayesian code to infer stellar atmospheric parameters 
using spectral synthesis
H.M. Tabernero, E. Marfil, D. Montes, and J.I. González Hernández
2022A&A...657A..66T

https://github.com/hmtabernero/SteParSyn
https://ui.adsabs.harvard.edu/abs/2022A%26A...657A..66T/abstract


The CARMENES search for exoplanets around M dwarfs. 
Stellar atmospheric parameters of target stars with SteParSyn
Marfil, Emilio; Tabernero, Hugo M.; Montes, David: et al. 
2021A&A...656A.162M

- Teff, logg, [Fe/H] of 343 M dwarfs
observed with CARMENES

- Using SteParSyn (Tabernero et al.
2022A&A...657A..66T)

- BT-Settl model atmospheres.

- Excellent agreement in Teff for M dwarfs
with interferometric angular diameter, as
well as in the [Fe/H] between the
components in the wide physical FGK+M
and M+M systems.

à 75 magnetically insensitive Fe I and Ti I lines
plus the TiO 𝝲 and 𝝴 bands.

https://ui.adsabs.harvard.edu/classic-form/
https://ui.adsabs.harvard.edu/abs/2022A%26A...657A..66T/abstract
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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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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 resulting fits

Analysis of chromospheric flux-flux relationships in 
CARMENES sample
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Fernando Labarga,  PhD thesis



Analysis of chromospheric flux-flux relationships in 
CARMENES sample

Trying to elucidate this incorporating the Magnetic Fields for the stars 
of the CARMENES sample – Reiners et al. (2022)
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J22468+443 EV Lac M3.5 V Flare maximum

FeI 5405,774 Å

FeI 5
397,1

31 Å

Fe
I 5

42
9,

70
6 

Å Fe
I 5

43
4,

52
3 

Å
Fe

I 5
44

6,
91

6 
Å

Chromospheric activity-sensitive + 
magnetically-sensitive spectral lines
Álvaro López-Gallifa, David Montes (UCM)

New activity-sensitive spectral lines
(at a flare maximum)

J22468+443 EV Lac M3.5 V Template spectrum

Δλ = 0.70 

Fe I 8470,72 Å  
g:  effective Landé – factor = 2,50

Identification of  
magnetically sensitive lines 
(Zeeman broadening) 
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