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Circumstellar dust disk and planet 
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Consultation on the date  
of  the first exoplanet observation 

 

 Some answers were “November 1981” !! ? 
 

 Presentation of  Beta Pic light variations:  

 - Long term (years) 

 - Short term (days and hours in Nov 1981) 
 interpretation in term of  planet’s transit 

 

 

 

 

November 1981 



Circumstellar dust disk and planet 

formation conference (1994) 

- Photometric variations on days time 
scale related to a hole of  obscuring 
dust around the planet 

 

 

 

 

 

 

Photometric variations on days time scale 
related to a hole of  obscuring dust 
around the planet 

 

 

 

 

 

Photometric variations on hours time scale 
related to the transit of  a planet  
(with limb-darkening ! ) 

 

Nov. 10, 1981 



Two scenarios  
(Lecavelier et al. 1997; Lamers et al. 1997) 

I. Transit of  a planet 
 

 

 

 

 

Dust in 1:1 resonance 

(see dust ALMA image by Dent et al. !!) 

 



Two scenarios  
(Lecavelier et al. 1997; Lamers et al. 1997) 

II. Transit of  a comet 
 

 

 

 

 

Forward scattering by a (huge) dust cloud 



Image of Beta Pic b in 2003  
(Lagrange et al. 2009) 

Could it be the transiting planet of  1981 ?? 



Prediction using the 2003 position 
(Lecavelier des Etangs & Vidal-Madjar 2009) 

 If this is the same planet:: 

  orbital period is 17-19 years 

  observed closed to quadrature in 2003 

  Next quadrature (in the other side) predicted in 2012-2015 



Observations of November 2009  
(Lagrange et al. 2010) 

 In 2009, the planet appears in the other side  

in agreement with the predictions.  



Observations of Nov 2009 - Dec 2013 

 The planet position is in agreement with the predictions.  



Observations of Nov 2009 - Dec 2013 

 What are the new constraints on the planet and the transit ? 

  

MCMC statistics (fit to 24 astrometric position measurements) 

 

 

 

  two families of orbits : e~0.1 and e~0.3 



Observations of Nov 2009 - Dec 2013 

 Low eccentricity orbit (e~0.1, Period~18 years) 

 



Observations of Nov 2009 - Dec 2013 

 Low eccentricity orbit (e~0.1, Period~18 years) 

Next transit in mid-2017 

Snellen et al. (2014) 



Observations of Nov 2009 - Dec 2013 

 Higher eccentricity orbit (e~0.3, Period~36 years) 

 



Observations of Nov 2009 - Dec 2013 

 Higher eccentricity orbit (e~0.3, Period~36 years) 

Next transit in 2018 

Snellen et al. (2014) 



Conclusion 

Beta Pic b can be a transiting planet !!  

 

Transit of a young planet in front of a 3.8 magnitude star ! 

 

Transit observations have been proven to be extremely powerful 

to scan the planet environment and atmosphere::  

 Rings, Satellites, etc.  

 

   Rendez-vous in 2017 


