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What does CARMENES mean? 

Calar Alto high Resolution 

search for M dwarfs with 

Exoearths with Near-

infrared and optical 

Echelle Spectrographs 



CARMENES main facts 

• Two-channel spectrograph (VIS, NIR: Δλ = 0.5-1.7 μm) 

• Final Design Review in Feb 2013 (docs on next Friday) 

• 1 m/s radial-velocity accuracy 

• First light in mid 2014 (VIS) 

• 600-750 guaranteed nights for core programme 

• Exoplanets around M dwarfs 

• Around 300 targets carefully selected 

• Essentially, the brightest, latest M dwarfs in the 

solar neighbourhood 



http://carmenes.caha.es 



CARMENCITA: 1500+ stars 

 Karmn| Comp| Class| Flags| Name| GJ| SpT| Ref01| 
RA_J2000| DE_J2000| Ref02 | Ra_mag| Ref03| IN_mag| 
Ref04| J_mag | eJ_mag| H_mag | eH_mag| Ks_mag| 
eKs_mag| QFlag | Ref05| WideCompanion | WideWDS| 
Widerho_arcsec| eWiderho_arcsec| Ref06 | 
WideCompanionSpT| WideCompanionJ_mag| 
WideCompanionFeH| Ref07 | CloseMultiplicity| CloseWDS| 
Closerho_arcsec| eCloserho_arcsec| Ref08 | pi_mas| 
epi_mas| Ref09 | d_pc  | ed_pc | Ref10 | pEWHalpha_A| 
Ref11 | 1RXS  | CRT_s-1| eCRT_s-1| HR1|eHR1| HR2| eHR2  | 
Ref12 | vsini_kms-1| evsini_kms-1  | Ref13 | Vr_kms-1| 
eVr_kms-1| Ref14 | TiO5  | CaH2  | Ref15 | 
OtherActivityIndicators| Flare | Ref16 | P_d| Ref17 | 
muRA_masa-1| emuRA_masa-1  | muDE_masa-1| 
emuDE_masa-1  | Ref18 | MV_mag| Ref19 | U_kms-1| 
eU_kms-1| V_kms-1| eV_kms-1| W_kms-1| eW_kms-1| Ref20 | 
RV| Planet| Ref21 | Origin| Notes 



CARMENCITA: 1500+ stars 



BajaMasa RecGaia 

Líneas de investigación 

•EXOS: sistemas exoplanetarios 
•EXOS-1: astrometría de sistemas conocidos 

•EXOS-2: velocidad radial de nuevos sistemas 

•EXOS-3: caracterización detallada 

(astrosismología) 

•MLT: enanas ultrafrías 
•MLT-1: M tardías (diagrama H-R, cinemática…) 

•MLT-2: L y T (aisladas o como compañeras) 

•YBD: enanas marrones jóvenes 
•Parte baja de (I)MF en cúmulos estelares y 

asociaciones 



Synergies I 

• CARMENES  Gaia: 

o Accurate radial velocities of M dwarfs  

(Vr: G > 13 mag) 

o Rotational velocities (vsini: G > 17 mag) 

o Spectral types (science preparation) 

o Reliable abundances (G > 12 mag) 

o Activity indicators (and Ca IRT at much 

higher resolution) 



Least square 

minimitation 

+ = 

SpT vs Spectral 

indices 

Stellar Activity 

Hα index 

Relative Metallicities 

CARMENCITA: low-res spec. 
CAFOS @ 2.2m 



Synergies II 

• Gaia  CARMENES: 

o Accurate parallactic distances to all 
targets ( absolute magnitudes, luminosities, 

radii…) 

o Very accurate proper motions  
( galactic space velocities, stellar 

kinematic groups, wide multiplicity…)  

o Unresolved multiplicity (ρ < 0.2 arcsec) 

o Astrometric upper limits to radial-velocity 

companion mass (or even determination of 

real masses!) 



0 

10 

20 

30 

40 

50 

60 

0.1 1 10 

D
et

e
ct

ab
le

 P
la

n
et

 M
as

s 
[M

ea
rt

h
] 

Separation [AU] 

Gaia vs. CARMENES 

Synergies example 

•Typical distance 

 d = 20 pc 

•Typical star mass 

 M★ = 0.12 M
 

•α = 7 µas 

•Vr = 1 m/s  



Conclusions 

• CARMENES provides interesting data to Gaia 
Radial and Rotational velocities, Spectral types, Abundances, 

Activity indicators … 

 

• Gaia provides interesting data to CARMENES 
Parallactic distances, Proper motions, Multiplicity … 

 

• Many exoplanets around M stars could be 

detected by GAIA & CARMENENES 



Msol Lsol ZH 0.95 1.15 

0.25 0.015625 0.125 0.11875 0.14375 

0.12 0.001728 0.04156922 0.00493634 0.00597558 

d pc Msol a 
20 0.5 0.35 1 2 

muas 100 952 333 167 
12 114 40 20 
7 67 23 12 

d pc Msol a 
10 0.5 0.35 1 2 

muas 100 476 167 83 
12 57 20 10 
7 33 12 6 

d pc Msol 
20 0.25 0.1 0.5 1 2 

100 1667 333 167 83 
12 200 40 20 10 
7 117 23 12 6 

d pc Msol 
20 0.12 0.1 0.5 1 2 

100 800 160 80 40 
12 96 19 10 5 
7 56 11 6 3 


