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Radial velocity results

Foreword
• Distinguish candidates and confirmed planets, e.g.:

• transit detections require RV confirmation
(contamination, mass measurement)

• RV detections have minimum masses mp.sin!i

• mass-luminosity uncertainties (direct detection)

• Complicated sensitivity space:

• bias (sample selection: 
        spectral type, Z, companionship, distance,…)

• detection efficiencies=
f(method, instrument, time baseline, 
  mass, semi-major axis, eccentricity, age, Z, inclinaison,…)
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mp.sin i

• Probability that the inclinaison be larger than !:

• Median planet mass is 1.155!x(mp.sin i)

• Average planet mass is "/2!x(mp.sin i)

• Uncertainty of stellar mass propagates 

to the planet mass
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Detection efficiency
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Naef et al. (2005) Cool Stars #13

ELODIE survey

x2

only photo-noise

Simulation paper: 
  Cumming (2004) MNRAS 354 1165
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RV limitations
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Wright (2005) PASP 117 657

California and Carnegie 
Planet Search stars 
without detected planets

Activity related jitter:

Evolution jitter:
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Mass distribution
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Butler et al. (2006) ApJ 646 505 Cumming et al. (unpubl.)

All known planets (in 2005)

# Incomplete!
(<0.5Mjup), depending on orbital period

B.Goldman Substellar objects, Fall 2006 §10: Observational results

♂
!

" #$
⊕♀ %

Eccentricity distribution
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 Incompleteness issue

from Butler et al. (2006) ApJ 646 505 Marcy et al. (2005) P.Th.Ph.Suppl. 158

104 Planets

median

??
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Semi-major axis
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 Incomplete!
> ~ 3AU<=>P>~5a

or
>~1AU and Mp<1MJup

or
Mp<0.1MJup

Semi-major axis
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1.2%

very complete!

Butler et al. (2006) ApJ 646 505
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from exoplanet.eu
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Close-in planets
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from Butler et al. (2006) ApJ 646 505
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Host star metallicity 
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Ecuvillon et al., 2007, A&A 461 171 From Fischer & Valenti (??)

1"
2"
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Host star metallicity

• High-metallicity stars create planets more easily

or 

• stars that have created planets experienced metallicity 
increase
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Fischer & Valenti, 2005, ApJ 622 1102
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Velocity distribution
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Ecuvillon et al., 2007, A&A 461 171 
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Multi-planet systems
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Marcy et al. (2005) P.Th.Ph.Suppl. 158

+1



B.Goldman Substellar objects, Fall 2006 §10: Observational results

Frequency

• ELODIE survey (18 planets):
Naef et al. (2005) Cool Stars #13
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Reservation

Lineweather & Grether (2003)
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Transit results

19

I

From
Afonso
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Minniti et al. (2007) astro-ph/0701356

OGLE-TR-111b using VIMOS
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Planetary Radius

21
Bakos (2006)
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Rossiter-McLaughlin (1924) effect

• Constrains the stellar 
spin–rotational plan angle
(in all 4 cases: aligned)

• Offer transit confirmation
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Winn (2007) astro-ph/0612754
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Planetary atmosphere

•Atmosphere - STIS data, increase in transit depth of (2.320.57)

x10-4 in a passband centered on the sodium resonance doublet 

(589 nm) ->  absorption from atomic sodium in the planetary 

atmosphere
• Charbonneau et al. 2002

•Exosphere - STIS data in UV, detection of atomic hydrogen 

absorption of 15% in the stellar Lyman  line during transit -> 

atmospheric escape of hydrogen 
• Vidal-Madjar et al. 2003
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Very hot Jupiter host age distribution

• Very close planets are suspected to evaporate
=> life-time?
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Melo et al., 2006, A&A 460 251
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Comparison RV-transit
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RV Transit

hot Jupiters: P=2–4d 19 (+3transits) 8(+3RVs)

very hot Jups: P<2d 3, P=1.3–2d 3, P=1.2–2d

sensitivity ∽K∽Mpsin i.P-1/3 ∽P-5/3

completeness
Mpsin i>0.2MJup

and P<10d
eff(2d)

= 2 x eff(3d)

RV: exoplanet.eu & transits: http://obswww.unige.ch/~pont/TRANSITS.htm
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Next lecture

Models of planetary
atmosphere and structure;

habitable zone

• Bibliography:

• Marley et al.: atmosphere (PPV)
astro-ph/0602468

• Chyba, ARAA 2005: astrobiology
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Monday,  January 29

Monday,  February 5: 
conclusion and prospects


