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WP 142 100 - Radial Velocity Computation Tools (X. Dumusque)

à Recent development in RV Extraction and analysis [Xavier Dumusque]
à Modelling or mitigating stellar noise [Luca Malavolta] 



WP 142 200 – Reconnaissance spectroscopy and radial velocity (E. Guenther / C. Moutou)

à Existing facilities + Recon spectroscopy [Eike Günther] 



WP 142 300 - High-Precision RV Measurements (F. Pepe)

à Recent development in RV technics + new instruments [Francesco Pepe] 



WP 142 400 – Near-Infrared Radial Velocity Measurements (T. Forveille)

WP 142 500  ``RV reprocessing & Homogenization’’   L. Malavolta (TBC) 
Identification of available archival data 
Tests of re-processing on archival data 
Homogenization of stellar activity index re-processing 
Re-processed data access to PFU Data Base  



Requirements for the RV facilities 

- A maintained telescope and instrumentation over the mission duration, 
- A significant number of available nights per years, 
- High flexibility and reactivity in the scheduling
- An identified technical and scientific team in charge of the

instrument, the operations and observations, 
- A data reduction software providing in almost real time reduced data
- A demonstration of performances on real cases (e.g. Kepler, K2 or TESS) 



TOI-561 e     - Lacedelli et al. 2020 

V= 10.2      82 HARPS-N data 
P= 77.2 days
Rp= 2.67 Re
K= 2.84 ± 0.41 m/s 
Mp= 16.0 ± 2.3  Me

K2-263b - Mor:er et al. 2018    

V= 11.6      67 HARPS-N data 
P= 50.8 days
Rp= 2.41 Re
K = 2.82 ± 0.58 m/s 
Mp= 14.8 ± 3.1 Me 

HD95338b   - Diaz et al. 2020 

V= 8.6    HARPS + PFS1/2 
P= 55.1 days
Rp= 3.89 Re
K= 8.17 ± 0.40 m/s 
Mp = 42.4 ± 2.2 Me  

àSmall-planets at long period : 
A test case for PLATO, HIP 41378 
[Alexandre Santerne] 

àLessons learned from RV FU of long-period 
Kepler and TESS small-size candidates 

[Nolan Grieves] 



Kepler-51b,c,d    Masuda 2014   Hadden & Lithwick 2017  
Masses from TTVs

Kepler-51c      Kp= 14.7 
P= 85.3d 
Mp= 3.9 ± 0.8 Me 

Kepler-51d
P= 130.2d
Mp= 6.2 ± 1.6 Me

Kepler-87b,c    Ofir et al. 2014   
Masses from TTVs

Kepler-87c  
P= 191d  
Rp= 6.14 Re
Mp= 6.4 ± 0.8 Me 

àCombining TTVs and RV 
for mass determination
[Dan Fabrycky] 



Tau Ceti - Feng et al. 2017  
Not transiting

V=3.5  
HARPS (x9000)  + HIRES@Keck

P=           20.0  49.4  162.9  636.1   days
K=           0.49   0.39    0.55   0.35   m/s 
Msini=    1.75   1.83   3.93   3.93   Me 

GJ514b   - Damasso et al. 2022 
Not transiting

V=9.0 
HIRES x104   HARPS x162   CARMENES-VIS  x274 

P= 140.4 days
K= 1.15 ± 0.20 m/s 
Msini= 5.2 ± 0.9 Me



𝛔K : 18 – 48 cm/s 

<Jitter> ~ 96 cm/s

ESPRESSO HARVEST 



HIRES/10-m

HARPS-N/3.6-m

HARPS/3.6-m

APF/2.5-m

HRS/10-m

Main providers of precise masses

CARMENES/3.5-m

ESPRESSO/8.2-m

PFS2/6.5-m



Radial Velocity Facilities

Facilities will be ranked not as function of the telescope diameter but as a function of the 
RV uncertainties effectively obtained for a solar-type star of magnitude mv=11 in a 1h 
exposure. The uncertainty should include photon-noise and instrumental systematic error.



https://docs.google.com/spreadsheets/d/1MY3GmuZhfyTFuCUCYwgCIVQQ_bQD2IHKDZkFncHGZ24/edit?usp=sharing

à Existing facilities
+ Recon spectroscopy

[Eike Günther] 

https://docs.google.com/spreadsheets/d/1MY3GmuZhfyTFuCUCYwgCIVQQ_bQD2IHKDZkFncHGZ24/edit#gid=0

https://docs.google.com/spreadsheets/d/1MY3GmuZhfyTFuCUCYwgCIVQQ_bQD2IHKDZkFncHGZ24/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1MY3GmuZhfyTFuCUCYwgCIVQQ_bQD2IHKDZkFncHGZ24/edit


BERV               Barycentric Earth RV                         1D       FLOAT  [m/s]
DRS_QC(*)     Data Reduction Quality Control        1D        INT       [-]

List of the GOP products for RVs 

FIBER_ACC       Fiber/Slit acceptance                                          0D   DOUBLE[arcsec]               

(*)  color correction, drift correction, saturation, ….



Benchmark of RV observations to qualify RV facilities 

Most high-precision RV instruments already engaged on Kepler, K2 and TESS Follow-Up 
àCheck published performances on mass characterization of transiting planets
àDownload/Access reduced data for End-to-End tests including Lg data  



- Lessons learned from TESS/TFOP   à Sam Quinn

- Guided and coordinate approach   à Ignasi Ribas
Matching targets and adequate facilities + Minimize number of used facilities per targets 

- Daily updated of PFU database with predefined deliverables and QC  

- Telescope time-share to optimize visibility, sampling, and flexibility (like on 3.6m) 

- Huge number of RV measurements is foreseen 
Main precise mass providers must be heavily engaged 
Maintain and guarantee long-term performances of existing facilities
contribution to operation costs ?  

- Precise masses may come from combination of RVs + TTVs    à Dan Fabrycky

Foreseen organization / operations







CORALIE/1.2-m
FEROS/2.2-m
HARPS/3.6-m

HERMES/1.2-m
FIES/2.5-m

HARPS-N/3.6-m
GIARPS/3.6-m SOPHIE/2-m

TLS-Echelle/2-m

European RV facilities in operation

CAFE/2.2m
CARMENES/3.5-m

nIR spectro

ESPRESSO/8.2-m

SPIROU/3.6-m



NIRPS/3.6-m

Espresso-North/10-m
HARPS-3/2.5-m

CRIRES+/8.2-m

European RV facilities in development or in project 

HIRES/39-m

SOPHIE-Red/2-m
Neo-Narval/2-m

SPIP/2-m

nIR spectro



CORALIE/1.2-m
FEROS/2.2-m
HARPS/3.6-m
CHIRON/1.5m

Main south spectrograph facilities involved in TESS FU

ESPRESSO/8.2-m

Veloce/3.9-m
Minerva-Aus/0.7m

PSF2/6.5-m

North coordination is foreseen
to be more complicated



Non-European RV facilities in operation

PFS2@Magelan (6.5m)
HRS@SALT (11m)

CHIRON@CTIO (2.5m)
HIRES@Keck (10m)
APF@Lick (2.5m) 

Veloce@AAT (3.9m)
ISHELL@IRTF  (3m)

PARVI@Palomar (5.1m)
HPF@HET (10m)

IRD@Subaru (8m) 
EXPRES@HappyJack (4.3m)

Non-European RV facilities in development or in project 

MAROON-X@Gemini-N (8m)
NIED@KittPeak (3.5m)

KPF@Keck (19m)
iLocater@LBT (2x8m)
GCLEF@GMT (25m) 


