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BajaMasa RecGaia 
research lines

•EXOS: exoplanetary systems
•EXOS-1: astrometry of known systems
•EXOS-2: radial velocity of new systems
•EXOS-3: detailed characterisation

•MLT: ultracool dwarfs
•MLT-1: late M (H-R diagrams, kinematics…)
•MLT-2: L and T (isolated or companions)

•YBD: young brown dwarfs
•Bottom of the (I)MF in young open clusters and 
stellar associations
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Gaia & BDs 2017

The Gaia ultracool dwarf
sample – I. Known L and 
T dwarfs in the first Gaia
data release
Smart, Marocco, 
Caballero et al. 
2017MNRAS.469.401S
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T dwarfs in the second
Gaia data release
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M-, L- and T-dwarf Archive of Interest for Astrophysics !

MAIA
Gaia, brown dwarfs and cool 
neighbours: an M-, L- and T-
dwarf Archive of Interest for 

Astrophysics



IPERCOOL à MAIA



RISE H2020



Raúl Alcaraz Gómez, AstronomíA & Caballero et al.

The  East of the Orion Belt (Alnitak, σOrionis, The Horsehead , The Flame…)



Ori OB1b
(or not?)

Age τ ~ 3 Ma
(2-4 Ma)

Distance d ~ 385 pc
(352-440 pc)

Radius ρ ~ 30 arcmin
(20-arcmin core)

Extinction AV < 0.3 mag
(very low E(B-V))

Solar metallicity
([Fe/H] = 0.0)

σ Orionis: basic parameters



The σ Orionis (initial) mass function
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Distance d ~ 385 pc (?)
Proper motion µ < 10 mas a-1





A precise (and accurate?) distance to σ Ori

• Simón-Díaz, Caballero et al. 
(2011, 2015) à Hi-res 
spectroscopy

• Schaefer et al. (2016) à Optical
interferometry

• d = 387.5 ± 1.3 pc



Colour-magnitude
diagram from 17 Msol to 
~0.05 Msol

d = 391 ± 3 pc, discard
numerous AFG-type stars
with discordant proper
motion and parallax à
Impact on IMF (and star-
to-brown dwarf ratio, disc 
frequency, spatial
distribution…)

Caballero 
2018RNAAS…2…25C

Gaia DR2 & σ Orionis
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ç Calar Alto…
3.5 m Zeiss Telescope
2168 m, +37.2236º N
Almería, Spain

Calar 
Alto high-
Resolution search for 
M dwarfs with 
Exoearths with
Near-infrared and visible 
Echelle 
Spectrographs
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ê high-Resolution…
R (= λ/Δλ) = 80,400 – 94,600
Example: Ca IRT λ850-866 nm
(Gaia, RAVE) 



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

ê search for M dwarfs with…
M0.0-9.5V, 3900-2200 K
Barnard’s, Luyten’s, vB 8



ç Exoearths with…
M = 0.8-2.0 MEarth, Teq = 0-
80ºC (classical HZ definition 
– EUV, flare) 

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



ê Near-infrared and visible…
VIS: 0.52-0.96 μm, e2v CCD231-84
NIR: 0.96-1.71 μm, 2x Hawaii-2RG

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

(YZ CMi, M4.5Ve)



ê Echelle…
2 x Richardson Gratings R4 
(31.6 mm-1) each channel

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



ê Spectrographs.
VIS: 285.000±0.005 K 
NIR: 140.000±0.005 K
Fibre-fed in coudé room 

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





Carmencita (1894) Herbs, species and… paella!



CARMENCITA: CARMENES Cool dwarf 
Information and daTa Archive

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

~300 GTO targets





Carmencita legacy (2200 stars)

Karmn | Comp | Flags | SS | Name | GJ | SpT | 
RA_J2000 | DE_J2000 | muRA_masa-1 | muDE_masa-1| 
Vr_kms-1 | pi_mas | d_pc | U_kms-1 | V_kms-1 | 
W_kms-1 | FUV_mag | NUV_mag | u_mag | BT_mag | 
BP_mag | B_mag |  g_mag | G_mag |  VT_mag | 
V_mag | RP_mag |  Ra_mag | r_mag | i_mag | z_mag
| IN_mag | J_mag | H_mag | Ks_mag| W1_mag | 
W2_mag | W3_mag | W4_mag | WideCompanion | 
WideWDS| Widerho_arcsec | WideCompanionSpT | 
WideCompanionJ_mag | WideCompanionFeH | 
CloseMultiplicity | CloseWDS | Closerho_arcsec | 
pEWHalpha_A| 1RXS  | CRT_s-1 | HR1 | HR2 | vsini_kms-
1| P_d |  Flare | Populartion |  MovingGroup |  Teff_K
|  logg |  R_Rsol |  L_Lsol |  M_Msol |  Metallicity | 
Age_Ga |  LoRes_spectrum | HiRes_spectrum |  
LoRes_image |  HiRes_image |  RV | Planet | Origin | 
Class | Notes



More Carmencita:

• Wide multiplicity, FGK primaries + M secondaries à
Metallicity (Montes et al.)

• Wide multiplicity, white dwarfs + M…
• UVW space velocities à Young moving groups à

Age! (planet formation)



Stellar parameters of exoplanet hosts



Stellar parameters of exoplanet hosts

L = 4 π R2 σ Teff
4

M*-R



And many more…




