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Two planets motionTwo planets motion

Disturbing function:Disturbing function:

Since m’ << M, the disturbing function can be seen as a
perturbation of the keplerian motion.



χ2=2.60 rms = 4.45 m/si = 49o ± 1o

Correia et al. (A&A. 2010)Correia et al. (A&A. 2010)

GJ 876, a GJ 876, a ““case studycase study””



33rdrd planet with 6 M planet with 6 MEE

Correia et al. (A&A. 2010)Correia et al. (A&A. 2010)

χ2=1.37
rms = 1.80 m/s



Long-term stabilityLong-term stability

Correia Correia et al. (A&A. 2010)et al. (A&A. 2010)

Stability indicator:Stability indicator:

DD11 = | n = | n1 1 - n- n22 | |



χχ22=1.47=1.47
   rms rms = 9.65 = 9.65 m/sm/s

a = 2.55 AUa = 2.55 AU
ωω = 79.0 = 79.0oo

χχ22=1.67=1.67
      rms rms = 10.7 = 10.7 m/sm/s

a = 2.54 AUa = 2.54 AU
ωω = 55.5 = 55.5oo

CorreiaCorreia et al. (2005) et al. (2005)

HD202206 (5:1 resonance, 2005 data)HD202206 (5:1 resonance, 2005 data)



HD202206 (2010 updated data)HD202206 (2010 updated data)

Couetdic Couetdic et al. (A&A 2010)et al. (A&A 2010)



HD 10180, seven planets!HD 10180, seven planets!
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unstable system?unstable system?



Lagrange-LaplaceLagrange-Laplace
linear systemlinear system





non-kepleriannon-keplerian
orbital solution,orbital solution,

with tideswith tides
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Conclusions:Conclusions:
• Most of the time, a Keplerian fit is sufficient for the

determination of the orbits. In all cases, a Keplerian fit is
the first approximation.

• Multi-planet systems are very common, very interesting,
but hard to disentangle from observational data.

• Better determinations of the orbital parameters of a system
can be achieved when dynamical considerations are taken
into account during the fitting procedure.

• For systems that appear to be unstable, specific studies
need to be made.  Up to now, the solution never simple.

• Radial velocities alone can fully determine the architecture
of multi-planet systems without the input from astrometry
or transits.

• Dynamical studies of  these systems can help the
observations when searching for additional planets in the
system.


