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CARMENES project boosts the number of known planets in the solar neighbourhood

20,000 observations from the Calar Alto telescope are made public, and have led to the discovery of 59 planets, some of them potentially habitable

The CARMENES survey is led by a consortium of Spanish and German institutions

The instrument has proven to be a success and will continue to provide information on small cool stars until at least the end of 2023

 
The CARMENES project has just published data from about 20,000 observations taken between 2016 and 2020 for a sample of 362 nearby cool stars. The project, financed by Spanish and German funds, uses an instrument at Calar Alto Observatory with the purpose of finding Earth-like exoplanets (rocky and temperate), with the possibility of harbouring liquid water on their surface if they are located in the so-called "habitable zone" of their star. Notable among the multitude of released data measurements are those that have led to the discovery of 59 exoplanets, a dozen of which are potentially habitable. The study has been published in the journal Astronomy & Astrophysics.

CARMENES is the name of the scientific project, but also of the instrument used to make the observations and of the consortium that designed and built it. More than 200 scientists and engineers from 11 Spanish and German institutions are involved in the project. The consortium is made up of the following research centres: the Max-Planck-Institut für Astronomie (MPIA), the Instituto de Astrofísica de Andalucía (IAA-CSIC), the Landessternwarte Königstuhl (LSW), the  Institut de Ciències de l’Espai (ICE-CSIC), the Institut für Astrophysik Göttingen (IAG), the Universidad Complutense de Madrid (UCM), the Thüringer Landessternwarte Tautenburg (TLS), the Instituto de Astrofísica de Canarias (IAC), the Hamburger Sternwarte (HS), the Centro de Astrobiología (CAB, CSIC-INTA) and the Centro Astronómico Hispano-Alemán (CAHA). Dr Ignasi Ribas, researcher at the ICE-CSIC and Director of the Institute of Space Studies of Catalonia (IEEC — Institut d’Estudis Espacials de Catalunya), is the first author of this recently published work involving about a hundred experts from more than 30 research centres.

The CARMENES instrument is an optical and near-infrared spectrograph, i.e. a device that measures both visible and infrared light from the objects it is pointing at. It was installed in 2015 at Calar Alto Observatory with the aim of finding terrestrial-type exoplanets in nearby red dwarf stars. The light collected from a given star (the stellar spectrum) can give away the presence of exoplanets as it allows to measure the small motions of the star produced by the gravitational pull of the planets orbiting it. The high-resolution spectra obtained with CARMENES are used to determine the velocity of the star with an accuracy of one metre per second, which is a major technological challenge. This makes it possible to find small planets around low-mass stars.

"Since it came into operation, CARMENES has re-analysed 17 known planets and has discovered and confirmed 59 new planets in the vicinity of our Solar System, making a significant contribution to expanding the census of nearby exoplanets," explains Ignasi Ribas. In fact, this instrument has boosted the number of exoplanets we know about around nearby cool stars by doubling those detected with the previously described method. It is to be hoped that, with the publication of this first large dataset, the research community will analyse it and will be able to further increase its scientific output. Importantly, CARMENES has observed almost half of all nearby small stars (part of them can only be observed from the Southern Hemisphere). In addition, the spectra obtained also provide extremely valuable information about the atmospheres of the stars and their planets, among other science cases.

The paper published in Astronomy & Astrophysics is the 100th article of the CARMENES consortium, which shows how successful the project has been in providing information about Earth-like exoplanets and their stars. In this study, the visible-light data have been released; experts are still improving the processing of the infrared data, so when they are published, astronomers will have a second large set of observations to work with.

The CARMENES project continues in CARMENES Legacy-Plus, which started in 2021 and keeps taking more observations of the same stars. "In order to determine the existence of planets around a star, we observe it a minimum of 50 times. Although the first round of data has already been published so that the scientific community can access them, the observations are still ongoing," explains Juan Carlos Morales, IEEC researcher at ICE-CSIC. The observations made in this project extension will continue at least until the end of 2023.

Press release prepared in collaboration with the Communication Offices of the Institute of Space Sciences (ICE-CSIC), the Centro de Astrobiología (CAB, CSIC-INTA), the Instituto de Astrofísica de Andalucía (IAA-CSIC), the Instituto de Astrofísica de Canarias (IAC) and the Universidad Complutense de Madrid (UCM).



Main Image

https://carmenes.caha.es/ext/pressreleases/DR1/DR1.en.gif 

CARMENES PLANETS
Caption: All planets discovered with the same method as CARMENES, but with other instruments, are shown as grey dots in the image. With the data collected in the period 2016-2020, CARMENES has discovered and confirmed 6 "Jupiter-like" planets (with masses more than 50 times that of the Earth), 10 "Neptunes" (10 to 50 Earth masses) and 43 Earths and super-Earths (up to 10 Earth masses). The vertical axis shows what star type the planets orbit around, from the coolest and smallest red dwarfs to brighter and hotter stars (the Sun would correspond to the second from the top). The horizontal axis gives an idea of the separation from the planet to the star by showing the time it takes to complete the orbit. Planets that are in the habitable zone (blue-shaded area) can harbour liquid water on their surface.
Credits: Institute of Space Studies of Catalonia (IEEC)
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- Blue Earth around Red Star (credit: Caballero/RenderArea)

More information

This research is presented in a paper entitled “The CARMENES search for exoplanets around M dwarfs. Guaranteed Time Observations Data Release 1 (2016-2020)”, by I. Ribas et al., to appear in the journal Astronomy & Astrophysics on 22 February 2023.

About CAB
Centro de Astrobiología (CAB) is a joint research center of the National Institute of Aerospace Technology (INTA) and the National Research Council (CSIC) of Spain. Created in 1999, it was the world’s first center dedicated specifically to astrobiological research and the first non-US associate member of NASA’s Astrobiology Institute (now the NASA Astrobiology Program). It is an interdisciplinary research center whose main objective is to study the origin, presence and influence of life in the universe from a transdisciplinary approach. In 2017, CAB was distinguished by the Ministry of Science and Innovation as “María de Maeztu Unit of Excellence”.
CAB has led the development of the REMS, TWINS and MEDA instruments, all operational on Mars since August 2012, November 2018 and February 2021, respectively; as well as the science of the RLS and RAX Raman instruments, which will be launched in this decade on board of ExoMars and MMX missions. In addition, CAB develops the SOLID instrument, aimed at the search for life in planetary exploration. Likewise, CAB participates in different missions and instruments of great astrobiological relevance, such as CARMENES, CHEOPS, PLATO, BepiColombo, DART, Hera, the MIRI and NIRSpec instruments at JWST and the HARMONI instrument at ESO’s Extremely Large Telescope (ELT).

Contact
CAB researchers: José Antonio Caballero (caballero@cab.inta-csic.es)

CAB SCIENTIFIC CULTURE UNIT (UCC)
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