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Impact of stellar variability on
radial velocities for M dwarfs
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Radial velocities

The dance of stars



Radlal Velocr[y Method

The Star and planet orblt the|r common center of mass

Spectral lines move L ' 'Spect{al lines move:

towards the red as the star - . : - towards the blue as the
travels away from us. s star travels towards us.

* As the starmoves away from-us,
light waves leaving the star are. = , : :
"stretched" and move towards the S As the star moves towards us;
-red.endof the'spectrum. -~~~ — - . " ~light waves leaving the star are-
‘ ’ e T e Com> . ' - "compressed” and move towards
the blue end of the-spectrum.-
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Cross-correlation with Weighted Mask
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Measuring Radial Velocity
Via Gaussian Fitfing

neid.ipac.caltech.edu
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A Proposal for a Radlial Velocity

Photometer
Fellgett, P. et al. 1955

ELODIE: A spectrograph for
accurate radjal velocity

measurements.
Baranne, A. et al. 1996

The HARPS-TERRA Project. |. Description
of the Algorithms, Performance, and New
Measurements on a Few Remarkable

Stars Observed by HARPS
Anglada-Escudé, G. et al. 2012



M-dwarfs

The coolest stars



Luminosity (Solar units)
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A terrestrial planet candidate in a
temperate orbit around Proxima Centauri
Anglada-Escudé, G. et al. 2016

A candidate short-period sub-Earth orbiting Proxima Centauri
Faria, ] et al. 2022
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Activity of M-dwarfs - |

Oopsl... | Did Flare Again



Fractional Flux
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Normalised Flux
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The First Naked-eye
Superflare Detected from

Proxima Centauri
Howard, W.S. et al. 2018

Temporal changes of the flare

activity of Proxima Centauri
Pavlenko, Y. et al. 2019
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Activity of M-dwarfs - Il

You spin me right ‘round, baby, right 'round
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The Probable Detecting of Surface

Spots on AR Lacertae B
Kron, G. E. et al. 1947

Stellar Lineshifts Induced by

Photospheric Convection
Dravins D.. et al. 1985

Activity-Related Radial Velocity

Variation in Cool Stars
Saar, S. H. & Donahue, R. A. 1997
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A candidate short-period sub-Earth orbiting Proxima Centauri
Faria, J. et al. 2022
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Revisiting Proxima with ESPRESSO
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A simple method to estimate radial

velocity variations due

to stellar activity using photometry
Aigrain, S. et al. 201
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Planets and Stellar Activity: Hide and
Seek in the CoRoT-7 system
Haywood, R.D. et al. 2014

Hide and Seek: Radial-Velocity
Searches for Planets around Active
Stars

Haywood, R.D. PhD Thesis
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Activity of M-dwarfs - lli

Can't stop, won’t stop movin’
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resolution spectroscopy of chromospheric indicators
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How | stopped

worrying and Forget about the planets
learned to love Know your star
M-dwarfs

Email: asm@iac.es

Twitter: @AlexSM10000ft
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