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            Planetary motion

   
    31                            747
    P-type Planets             S-type Planets   

           according to „Planets in Binary Systems“
           https://exoplanet.eu/planets_binary/
              

https://exoplanet.eu/planets_binary/


S-type Configurations

Most famous example

abinary~20au
ebinary~0.4

Jupiter-mass Planet at~2au



Bazsó, Pilat-Lohinger et al., MNRS, 2017
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Harrington (1977)
Graziani & Black (1981)
Black (1982)
Pendleton & Black (1983)
Dvorak (1984, 1986)
Rabl & Dvorak (1988)
Dvorak , Froeschlé (1989)

Holman & Wiegert (1999)
Pilat-Lohinger & Dvorak (2002)
…...
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            HZ  must be in the stable zone

Pilat-Lohinger+, 2019                                  Bazsó, Pilat-Lohinger et al., MNRS, 2017
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S-type Configurations

747 Systems 

Binary star separations:  1.2 – 449326 au

Eccentricities: 0.01 – 0.99 /  unknown (most cases)
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S-type Configurations

747 Systems 

Binary star separations:  1.2 – 449326 au

Eccentricities: 0.01 – 0.99 /  unknown (most cases)

                           627 systems



S-type Configurations



Secondary star cause variations in planetary eccentricity 

Binary star: 2 G2V
Distance: ~20 au
Earth-mass planet at 1 au

See studies by
Eggl, Pilat-Lohinger + (2012,….)
Georgakarakos+  (2013 ….)



HZ Secondary Star at 100 au

ebinary = 0.5

ebinary = 0.3

(Bancelin, Pilat-Lohinger+, 2016)
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 A secondary stars may perturb planets in HZs  



S H a D o S (online tool)
Combined Analytical Model -- CAM

= a combination of two analytical models

1. Laplace Lagrange Theory for g_TP  

2. Andradea-Ines &  Eggl model (2017) for g_GP

https://adg.univie.ac.at/shados/

https://adg.univie.ac.at/shados/
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Secular resonance in HZ





 A secondary stars may perturb planets in HZs  



    Secular Resonances in HZ

 eccentricity motion  

 variations in eccentricity

   
        circular orbit

Influence on the habitability of  a planet in the HZ

eccentric orbit



Ongoing work 

N-body simulation using our GPU-N-body code ‘GANBISS’

Study  TP formation applying the 

                                Collision model of Leinhardt & Stewart (2012)
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