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CARMENES (Calar Alto high-Resolution search for M dwarfs with Exoearths with Near-infrared and optical Échelle 
Spectrographs) is the future exoplanet hunter for the 3.5-m Calar Alto telescope. Its first light is expected in early 2014. 
For a sample of 312 M-type stars, we derive spectral types by comparing their low-resolution spectra with those of 
standard stars acquired during the same observing runs. This study allows us to complete the CARMENCITA 
(CARMENES Cool star Information and daTa Archive) database, which is the most comprehensive catalogue on M dwarfs 
ever built. This database comprises the over 1200 brightest, latest M dwarfs in the solar neighbourhood. Among them, we 
will choose carefully the 300 most promising candidates that will be surveyed for low-mass planet companions by means 
of the analysis of high accuracy radial velocity measurements. Our URL: http://carmenes.caha.es/. 
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Observations • From November 2011 to March 2012, we conducted an observing 
program on a sample of 312 sources, mostly from Lépine & Gaidos (2011). They 
were selected as possible entries for the final release of the CARMENES input 
catalogue. Their long-slit low-resolution (about 4 Å) spectra were taken with the 
Calar Alto Faint Object Spectrograph (CAFOS) mounted on the 2.2 m telescope of 
the German-Spanish Calar Alto Observatory (http://www.caha.es/, Almerìa, Spain). 

Stellar library • During these runs, we also included around 50 standard stars 
whose spectral types range from K5 to M7 for both dwarf and giant classes. By 
comparing with the archive of M-type star spectra from the Palomar/MSU survey 
(Reid et al. 1995; Hawley et al. 1996), we only retained those whose spectra are 
the most representative of one given spectral type in order to create our own 
library of standard stars.  

Classification • The spectral characterisation of every target relies on the 
comparative analysis of the full spectral range of its flux-calibrated spectrum, with 
those of our standards. By means of a least-square minimisation technique, we look 
for best matches (see Figure). We then performed its spectral typing (see Table) 
with an accuracy of about 1 dex. We also are deriving the typical spectroscopic 
indices that will enable us to classify all targets by linearly interpolating the 
relations between the various sideband ratios and spectral types. 

CARMENES input catalogue • We are including the parameters derived from 
our data in the CARMENCITA database, which will be the centrepiece for choosing 
the 300 most promising planet candidates. The latter will be surveyed during a 
five-year survey with the CARMENES spectrograph. We expect to detect super-
Earths of 5 M  or less, some of which may be in the habitable zone or transiting. 
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The CARMENES Science Working Group is defining 
and carrying out a preliminary characterisation of 
the CARMENES input catalogue, which will consist 
of the brightest, latest M dwarfs in the Northern 
Hemisphere with the lowest vsini values. For that, 
we are compiling numerous published parameters 
and obtaining low- and high resolution 
spectroscopy with CAFÉ, CAFOS (left) and FEROS, 
and lucky imaging with FastCam, of hundreds of 
potential M-dwarf CARMENES targets.  

CARMENES (Calar Alto high-Resolution search for M dwarfs with Exoplanets with Near-infrared and optical 
Echelle Spectrographs) is a next-generation instrument to be built for the 3.5 m telescope at the Calar 
Alto Observatory by a consortium of German and Spanish institutions. It consists of two separated 
spectrographs covering the wavelength ranges from 0.5 to 1.0 !m and from 1.0 to 1.7 !m with a spectral 
resolution R=82,000. The spectrographs will be fed by fibres from the Cassegrain focus of the telescope, 
housed in a temperature-stabilized environment in the coudé room, mounted on benches in vacuum 
tanks and calibrated using simultaneous emission lamps. Conducting a five-year exoplanet survey 
targeting ~300 M dwarfs with the completed instrument is an integral part of the project. With CARMENES, 
we expect to detect super-Earths of ~5 M! or less, some of which may be in the habitable zone or 
transiting. Our URL: http://carmenes.caha.es/ 

Advantages of CARMENES: Simultaneous near-infrared and visible observations (to discriminate between exoplanets and stellar 
activity) • Instrument optimised and dedicated to stable high-precision radial-velocity survey of exoplanets around M dwarfs • 
Long guaranteed time for the completion of the project (between 600 and 750 useable nights at the 3.5 m telescope for five 
years) • Avoid the complications of cryogenics (focus on red optical and YJ bands) • Pipeline-reduced data to be provided to 
the entire astronomical community after a proprietary time through a web-based archive • Flexible observations (common 
front-end with PMAS) • High resolution and wide spectral coverage, useful for other Astrophysical purposes. 
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Milestone 

Mar 
2008 

call for letters of intent 
for the construction of 

next-generation 
instruments at Calar Alto  

Feb 
2009 

start of the CARMENES 
project  

May 
2010 

secured funding and 
CAHA green ligh  

Jul 
2011 

preliminary design 
review 

Apr 
2012 

optics final design 
review  

~Jan 
2014 first light 


