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Precision radial velocities
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Precision radial velocities
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Precision radial velocities
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Precision radial velocities
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Precision radial velocities

Tau Ceti G8.5V 6900 A
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HARPS-Data Reduction Software

Cross Correlation Function (CCF)
D. Queloz, Proc. IAU Symposium 1995
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HARPS — CCF with
Weighted binary masks
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HARPS-TERRA

Observed Template
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HARPS-TERRA

Template Enhanced Radial velocity
Re-analysis Application

Barnard’s star, M4V
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HARPS-TERRA

Template Enhanced Radial velocity
Re-analysis Application

Barnard’s star, M4V
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HARPS-TERRA

... does it work?
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HARPS-TERRA
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HARPS-TERRA

HD 85512 K6V
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HARPS-TERRA : evidence for
wavelength dependent ‘noise’

Tau Ceti G8.5V HD 85512 K6V Barnard’'s M4V '
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Wavelength dependence

of the stellar “noise”

HD 69830 G8V
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Wavelength dependence

of the stellar “noise”

HD 69830 G8V
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Wavelength dependence

of the stellar “noise”
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Wavelength.dependence

of the stellar “noise”
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Wavelength dependence

of the stellar “noise”
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Wavelength dependence

of the stellar “noise”
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A super-Earth in the HZ of a six-planet system

around the K2.5V dwarf HD 40307
Tuomi, Anglada-Escude et al. 2012 A&A
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HARPS-TERRA + Bayesian + dynamic stability,

A super-Earth candidate in the habitable zone of a
six- planet system around the K2.5 dwarf HD 40307
Tuomi M., Anglada-Escude G., Gerlach E., Jones H.R.A., A.
Reiners, Rivera E., Vogt S., Butler, P 2012 A&A
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Bayesian #HARPS-TERRA + dynamic stability

A super-Earth candidate in the habitable zone of a
six- planet system around the K2.5 dwarf HD 40307
Tuomi M., Anglada-Escude G., Gerlach E., Jones H.R.A., A.
Reiners, Rivera E., Vogt S., Butler, P 2012 A&A
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Dynamic stability + Bayesian + HARPS-TERRA

A super-Earth candidate in the habitable zone of a
six- planet system around the K2.5 dwarf HD 40307
Tuomi M., Anglada-Escude G., Gerlach E., Jones H.R.A., A.
Reiners, Rivera E., Vogt S., Butler, P 2012 A&A
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Planetary systems

GJ 667C, M2V

Bonfils et al 2011, A&A acc
Anglada-Escude et al, 2012 ApJL
Delfosse et al. 2012, 2012 A&A sub.

GJ 676A, MOV

Anglada-Escude & Tuomi,
2012 A&A

HD 40307, K7V

Tuomi, Anglada-Escude et al.

2012 (accepted ApJ)

K7V - low Fe/H

Arriagada, Anglada-Escude et al, 2012
(submitted ApJ)
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Planetary systems

GJ 667C, M2V

Bonfils et al 2011, A&A acc
Anglada-Escude et al, 2012 ApJL
Delfosse et al. 2012, 2012 A&A sub.

GJ 676A, MOV

Anglada-Escude & Tuomi,
2012 A&A

HD 40307, K7V

Tuomi, Anglada-Escude et al.

2012 (accepted ApJ)

K7V - low Fe/H

Arriagada, Anglada-Escude et al, 2012
(submitted ApJ)

Coming soon?




Template methods + Sta.bilized spectrographs :

more than RVs

~40 consecutive
] spectra
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Template methods + Stabilized spectrographs :

more than RVs
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Template methods + Stablllzed spectrographs

more than RVs
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Template methods + Sta.bilized spectrographs :

more than RVs
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Same principle as Cameron et al. 2009 PASP, but completely model independent



Template methods + Stablllzed spectrographs

more than RVs
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Conclusions

There is more than 1 Doppler measurement in a spectra
(HARPS : 72 orders x 4096 pix)

HARPS-TERRA : higher precision on K and M dwarfs

Stabilized spectrographs : tons of information

Observations are not repeatable -> release spectra

PS. | do not believe Alpha Cen Bb is real...



... but | would like to.

There are ‘reasonable’ doubts about the candidate signal
(see Hatzes, A., Nature News & Views)

To ESO :
PLEASE release the SPECTRA
of published papers

Including Alpha Cen B, GJ 581, GJ 667C data, HD 88512, HD 20794, Tau Ceti...

... or at least, respond to e-mails



