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1. The spectrograph

• Really high resolution 
• RIZJH bands in one shot 
• Two channels: VIS + NIR 
• Thermo-mechanicallly 

stabilised → rms(RV) ~ 1 
m s-1 in VIS, 5-10 m s-1 NIR 

• Scrambled, not sliced 
(“Shaken, not stirred”) 

• Not long slit, but fibre fed 
from Cassegrain focus to 
coudé room 

• Calibration 𝝀: U-Ne, Th-
Ne, U-Ar and Fabry-Pérot



2. The telescope

• Zeiss 3.5 m Calar Alto 
telescope [not 10.4 m…] 

• Made-in-Germany (not 
German) equatorial 
mount → Excellent 
pointing & tracking 

• CARMENES + PMAS in 
Cassegrain focus 
(Omega-2000 y LAICA in 
prime focus) 

• Future: CARMENES + 
LUCA (2023+)



3. The observatory

• CAHA = Centro 
Astronómico Hispano… 

• Calar Alto (2168 m), 
Sierra de Los Filabres: 
37.2236º N, 2.5461º W 

• Declinación 𝜹 > -23 deg 
• 100% Spanish since 

January 2019 (CSIC + 
Junta de Andalucía) 

• ICTS: minimum 20% 
Spanish open time  

[ICTS: Infraestructura Científica 
Técnica Singular]



4a. How to apply? 
www.caha.es



4b. How to apply?

• Open time (~20%* 
2019B, Spanish PI) 

• OPTICON (10 N 2019B, 
European PI) 

• DDT Director’s 
Discretionary Time 
(~5%, <6 h proposal) 

• Non-European: <DDT 
or buy time! (ask 
director@caha.es) 

[* Open-time fraction will 
increase after CARMENES GTO 
completion]

mailto:director@caha.es


5. What to (not) apply?

“We remind the main science case of the CARMENES 
Guaranteed Time Observations: the detection, follow-up 
and characterization of planets around M dwarfs with 
radial velocities. The agreement between CAHA and the 
CARMENES consortium protects this science case. PIs of 
Open Time proposals to CARMENES that might overlap 
with this science case are encouraged to contact the 
CARMENES consortium for collaboration. In all other 
cases, arguments explaining why the science case does 
not overlap should be provided in the ‘Astrophysical 
Context’ subsection (8a) of the proposal.”



6a. Time Allocation Committee (CAHA)



6b. Time Allocation Committee (OPTICON)



7a. Observing

• Service-time 
observations vs. visitor 
mode (PhD students) 

• Instrumental 
configuration (few 
movable parts): 
• Target on fibre A 
• Calibration (Fabry-

Pérot, for precise RV 
measures) or sky on 
fibre B (for the rest) 

• VIS+NIR simultaneously 
always



7b. Observing

• Calibrations: all done (pre- and post-night calibration 
runs; peri-night RV and telluric standard stars)  

• Mind the atmospheric dispersion corrector ADC 
(recommendation: update every 30 min during 
continuous monitoring) 

• Care of target observability (airmass < 2.00) and 
magnitude 

• Exposure time reference band: J (not V!) 
• texp [s] = 26.5 (SNR/150)2 10(J-4.2)/2.5 (maximum texp = 

1800 s; barycentric correction) 
• Overhead time: limited by telescope dome! 
• [“Observing blocks”; possibility of changing between 

CARMENES and PMAS in ~5 min]



7c. Observing



8a. Data



8b. Data

• Automatic pipeline reduces spectrum before starting 
guiding on next target! (CARACAL: extraction, 
wavelength calibration, RV relative to ~M0V synthetic 
spectrum) 

• Raw and processed data (including A&G images, A+B 
extracted spectra) available via CAHA FTP in the 
following morning! 

• Non-GTO: pipeline for precise RV of M dwarfs 
available in GitHub (SERVAL; Zechmeister et al. 2018)  

• All open-time proposal data available through Calar 
Alto Archive (SVO) after one-year proprietary time



9. Acknowledgments

• CARMENES: “Based on observations collected at the 
Centro Astronómico…”, cite Quirrenbach et al. (201X) 
[X=0:2:8; e.g. SPIE 2014] and tell Santos Pedraz 

• Calar Alto Archive: ”Based on data from the 
CARMENES data archive at CAB (INTA-CSIC)” 

• [GTO: long formula in private web] 



10. Future

• Hardware: front-end, fibres, 𝝀 calibration, insulation, 
LN2 feeding, computers… 

• Software: ICS (GUI), pipelines (python) 

• + Operation and maintenance 
• + Stability 
• + Data quality 

CARMENES+ (with LUCA) for PLATO RV follow-up 2030 
and beyond…



11. Example

“El trabajo con CARMENES en Júpiter es para medir 
vientos con espectroscopia Doppler y alta resolución 
espacial. Este es el motivo principal de la propuesta que 
hicimos y que fue efectuada. Las observaciones las 
analiza un colaborador portugués especialista en este 
área. Hay una segunda tanda de observaciones en 
mayo. Los datos espectrales también son naturalmente 
adecuados para el estudio de la estructura vertical de 
nubes, composición química y para poder determinar 
constrains observacionales sobre la naturaleza de los 
cromóforos en Júpiter. Sabemos hoy en día que hay 
distintos cromóforos en diferentes latitudes y regiones 
dinámicas pero no se sabe cúales son.” (R. Hueso, S. 
Pérez-Hoyos, A. Sánchez-Lavega @ EHU/UPV)
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