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Motivation:

• Binary and Multi-Star Systems in the Solar neighbourhood:  
>60% 

• Do the gravitational perturbations allow planetary
formation ? 

• Information about the area of formation

• Long-term stability is of great interest
 search for habitable planets



OUTLINE:

1. Binary Stars and Exoplanets (Overview)                         EPL

2. Resonances I (MMRs & SRs)                                               AB
3. Resonances II (Kozai & Evection Resonance)                  AB

4. Stability of Planetary Motion                                            EPL
5. Chaosindicators (short introduction LCE, FLI)                EPL

7. Habitable Zones (HZ) I: Introduction and Concepts EPL
8. HZ II:  HZs in Binary Stars                                                    AB



OUTLINE - continue:

9. Semi-analytical method (SAM) I: (Tools– FFT,SigSpec, SR)     AB
10. SAM II: Application to real Binary Systems                             AB

11. Terrestrial Planet Formation in Binary Stars                          EPL
12. Water Transport into the HZ                                                      AB

13. Influence of the Second Star                                                     EPL
14. Comparison to the Solar System                                              EPL



I.  Binary Stars and Exoplanets

















a Cen AB  and Proxima



a Cen AB  and Proxima



The Alpha Centauri Configuration



Stability of a 2nd Planet 























This Figure shows clearly that eccentricity is uncorrelated with aB.
The lower density for larger aB reflects the lack of information (or
observations) of wide binary systems







Exoplanets



Habitability:





77 Exoplanetary systems in 

binary stars

18 systems in multiple star

systems



Gamma Cephei

Primary and Secondary:
m1 = 1.6 MS

m2 = 0.4 MS

a = 21.36 AU

e = 0.44

Planet:
mP = 1.7 Mjup

a = 2.15 AU

e = 0.2



Mstar1 = 0.7 MSun

Planet

m sin i = 2.3 Mjup

a = 1.31 AU

e = 0.39 + 0.17

  114o

Star 2

m = 0.4 MSun

a = 21 AU

e = 0.1

HD 41004 A
• The orbital parameters were taken from the

Geneva planetary search group

• Masses are Minimum Masses



Gliese 86

Primary and Secondary:
m1 = 0.79 MS

m2 = 0.0477 MSun  0.5 MSun

a = 18.75 AU    20 AU

e = ?

Planet:
mP = 4 Mjup

a = 0.11 AU

e = 0.046



CircumBinary

CircumStellar

S-type P-type





Orbital Elements



Orbital Elements
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