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51 Pegasi b … already 30 years.

Michel Mayor

University of Geneva
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The change of paradigme  in the middle of 20th century

Struve,Otto 1952, The Observatory 72: 199
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Observatory (1952) 72,199
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Estimated number of planetary systems 

in the Milky Way
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Adapted from S. J. Dick

Tidal interaction during a close stellar encounter

(probability close to zero)

Disk as a result of the stellar formation  



Stellar radial velocities as a tool to search for 
planetary companions 

(Belorizky, D.  1938, L’Astronomie 52:359)

Struve, O.       1952, Proposal for a project of high-
                       precision radial  velocity work,      
                       Observatory 72:199 

Eighties  and nineties :  Stellar precision velocity techniques : a lot of 
ideas and interest for RV planet searches.

1973: R.Griffin                                                 Telluric lines
1979 : B.Campbell & G.W. Walker HF cell                                                     15m/s
1982: M.Smith                                                Telluric lines

1981: D.Hall & K.Hinkle                                N2H cell + FTS
1985: P.Connes                                                FP tunable,stellar accelerometer
1985: W.Cochran & B.Young                        FP reflection

1985: R.McMillan & al.                         Stellar accelerometer
1991: G.Marcy & P.Butler                     Iodine cell                                       15m/s
1993: A.Baranne,D.Queloz,M.Mayor  Echelle,fibers,cross-correl.         13m/s   ELODIE
1996: G.Marcy & P.Butler                      SW improvment , I-cell                 3m/s
2003: M.Mayor,F.Pepe,D.Queloz +      vacuum,fibers,thermal control   1 m/s   HARPS
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Fellgett, P., 1955, “A proposal for a 

radial velocity photometer,” Opt. Acta 

2, 9-15.

Griffin, R. F., 1967, “A photoelectric 

radial-velocity spectrometer,”

Astrophys. J. 148, 465–476.

Baranne, A., Mayor, M. Poncet J.L. 

1979, «A new tool for radial velocity 

measurements » Vistas Astr. 23,279- 316 

First steps of the cross-correlation spectroscopy
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All the spectrographs with instrumental precision better than 

1m/s are using diverse cross-correlation spectroscopy 

approaches 

Credit: Anna John
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From CORAVEL to ELODIE at OHP  (300 to 15 m/s)



CORAVEL and the OHP 1m telescope 

1977- 1994

Baranne,A., Mayor,M., Poncet,J.L. 1977 CR Acad.Sc.Paris,Ser.B 285:117

Baranne,A., Mayor,M., Poncet,J.L. 1979, Vistas  in Astronomy   23:279

Efficacity  gain of 4000  by comparison

with the photographique plate technique

Physical cross-correlation

> fix template

But a precision limited to 300m/s

???
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ELODIE spectrograph on the 193 cm at the Haute-Provence 
Observatory





Mpl = 0.5 MJup

P  = 4.2 days  …. 1/1000 of theoretical predictions !!!!! 

a  = 0.04 UA

Discovery of a first planet  (51 Pegasi b) 
hosted by a star  similar to our Sun

(Mayor & Queloz , Nature 1995)

Today : more than 6000 

exoplanets have been 

discovered and characterized.
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HARPS  ( 1 m/s ) : The southern sky and the discovery of 

Super-earths  and mini-Neptunes.



HARPS: A spectrograph to search for 

exoplanets. Mayor,Pepe,Queloz et al 2003



Microlensing
Direct imagingRadial velocities

Transit photometry

SURVEY HARPS :

500 nights of the 3.60 m telescope  !

at ESO La Silla 

An amazing diversity

Discovery of the numerous

Super-Earth subpopulation 

1 -10 Earth-Mass

…30 years of observations 

The diversity of planetary systems



HARPS

The HARPS survey at la Silla

continuing since  2003

*** % of planetary systems

as function of mass, period, metallicity 

of the host star, …
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In red : Period < 100 days …….  Huge excess of planets in the domain of Super-Earths and 

Neptune-mass planets.

In black : Combined sample CORALIE ,volume and precision limited with HARPS sample

higher precision …..  the « giant planet population is over represented »



HARPS-N @ Galileo  telescope at 

La Palma Observatory
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Consortium 

• Institutes of four countries

– Portugal: Univ. of Porto (N. Santos), Univ. Lisbon 

– Italy: INAF Trieste (S. Cristiani), INAF Brera

– Spain: IAC (R. Rebolo Lopez)

– Switzerland: Univ. Geneva (Lead, F. Pepe),  Univ. Bern

• Associated Partner

– ESO (L.Pasquini), Garching and Paranal

2
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A spectrograph on a 16 m telescope,l. 

Pepe,F.et al. 2021 , A&A 645:96-122



A stabilized environment



Combined Coudé Lab
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Thank you
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