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The RV effect induced by stellar 
activity of solar-type stars is driven by 
the inhibition of convection in active 

regions 

Saar 07, Meunier+ 10, Dumusque+ 14, Haywood+ 16
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The RV effect induced by stellar 
activity of solar-type stars is also 

driven by contrast of active regions



CARMENES, Zechmeister+ 2018



Each stellar spectral line 
should be affected differently 

by stellar activity

Saar 97, Desort+ 07, Lagrange+ 10, Dumusque+ 14
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How do we derive precise RV measurements?



CCF technique

New technique

Averaging the RV of all the lines at once

Measuring the radial velocity of each line

How do we derive precise RV measurements?
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Master

Building a high SNR master spectrum



Measuring the RV on each spectral line

1 2 3 4 5

RV = +10 m/s -5 m/s +5 m/s -3 m/s +8 m/s

We do this for all spectral lines

Bouchy+ 01



Alpha Cen B (RV by combining the RV of all the lines)

Dumusque 2018



Activity of Alpha Cen B (2010 data)
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RV of a 
few lines

Dumusque 2018



RV of a few lines

Dumusque 2018



Correlation of all lines

Dumusque 2018, accepted



Mitigating stellar activity

Dumusque 2018, Cretignier et al. in prep.
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RV using best line 
selectionRV using all the lines

Planetary Detection limits

Cretignier et al. in prep.



Weird behavior of some spectral lines

Cretignier et al. in prep.
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Amplitude of RV signal du to activity vs depth

Cretignier et al. in prep.
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Cretignier et al. in prep.
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Line by line radial velocities 
-> promising way to solve 
for stellar activity

Xavier Dumusque 
Branco-Weiss fellow

Excellent data 
-> solar feeds for 
EPRV instruments 





The Sun

Cretignier et al. in prep.
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New Activity Indicator

Cretignier et al. in prep.



New Activity Indicator

Cretignier et al. in prep.



Difference in detection limits for the Sun

Cretignier et al. in prep.



Alpha Cen B

Dumusque 2018, submitted



Mitigating stellar activity
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Dumusque 2018, accepted



We need precise enough spectral lines



Machine Learning
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Dependance on physical line parameters

Cretignier et al. in prep.


