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Former Former workwork::
Dynamics of possible Trojan planets in binary systems:

(MNRAS 2009)

We will investigate two different types:

Type1) binaries consist of two stellar 

objects and 

Type2) binaries consist of a stellar 

and a substellar (brown dwarf) object
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Results

Expand investigations to the 3 dimensional case



Initial conditions

.) R3BP and 3D-R3BP

.) Starting at L4 

.) AC, BC

.) integration time 1000years

Stability

.) maximum eccentricity

.) Lyapunov indicator

Integrators:

.) Burlirsch-Stoer

.) Lie

.) Nordsieck



Starting in Lagrangian point L4



TrojanTrojan configurationconfiguration of of thethe

PlanarPlanar circularcircular casecase

L4

L5

L2L1

L3
primary secondary

Used: Different N—body

integrators

stablestable RegionRegion



Initial conditions:
M=0-90° ∆M=1°

a=0.85-1.1 a1=0.85-1.15 ∆a=0.0025

e, i, ω, Ω =0

Stability map

~11000orbits

Intergration-time 1000 years



investigation



2D-starting

in the AC 

3D-starting

BC

µ=0.020

Integrationtime
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µ=0.021

3D-starting

BC

2D-starting

in the AC 



µ=0.022
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µ=0.033
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µ=0.034
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µ=0.036
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µ=0.038

3D-starting
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µ=0.039

3D-starting

BC

2D-starting
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µ=0.040

3D-starting

BC

2D-starting

in the AC 



Stable region around L4 for different mass ratios µ

Integrationtime = 1000 periods

AC

BC



Starting in the Barycenter

Some tests for 1Myrs
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Example:Jupitermass

Initial values
The values changes with the mass!



velocity

Initial values

The values changes with the mass!
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Lagrange point L4 (AC)

Mass ratio µ=0.033



Possible Lagrange point L4 (BC)

Mass ratio µ=0.033



ConclusionsConclusions

.) .) BarycentricBarycentric shiftshift isis an an initialinitial condition condition problemproblem

.) .) TheThe investigationsinvestigations showedshowed thatthat thethe initialinitial

conditionsconditions forfor AC and BC AC and BC havehave large large 

variationsvariations, , forfor large large massmass ratiosratios µµ

.) .) TheThe differencesdifferences areare expressedexpressed at :x and at :x and vvyy

.) .) TheThe differencedifference growgrow withwith thethe massmass ratioratio..

.).)TheThe stablestable regionsregions shiftedshifted out (BC) and out (BC) and thethe

stabilitystability limitlimit at 0.04 also at 0.04 also shiftedshifted outout



Thank you for your attantion!


