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Former work:

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



Former work:
Dynamics of possible Trojan planets in binary systems:
(MNRAS 2009)

Table 1. Orbital elements of six binary candidates, with
gt = 1 /25, m denotes the mass of the star expressed in
solar mass units (M), In the upper part systems with
known orbital parameters, whereas in the lower part
systems with unknown orbital parameters are listed.

Name m(Mg) n afau) e
m
— Tl 518 Vir 2.98 0.026 — _
My iy 518 Vir 0.08 0026 991  —
53 £ Uma 1.1 0035 — —
53&Uma  0.04 0035 1599 039
HD 223099 003 - -
SB 152 0035 — _
SB 667 003 — _

5B 831 0.03 - -




Table 3. Orbital elements of all binaries with substellar candidates, sorted by increasing mass of the
secondary.

Name Spectral Miplanet Si0 (i) @ ailau) e w (%)
type (M)

18 Del
18 Delb

NGC 24233
NGC 24233 b

XO-—3
XO-3b

HD 162020
HD 162020 b

HD 13189
HD 13189 b

HD 168443
HD 168443 b
HD 168443 ¢

NGC 4349 Nol27
NGC439Nol2Thb

CoRoT-Exo3
CoRoT-Exo3 b
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Expand investigations to the 3 dimensional case




Initial conditions

.) R3BP and 3D-R3BP

.) Starting at L,

)AC, BC

.) integration time 1000years P, A P,
Stability Integrators:

.) maximum eccentricity ) Burlirsch-Stoer

.) Lie
.) Lyapunov indicator .) Nordsieck



Starting in Lagrangian point L,
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Trojan configuration of the
Planar circular case

stable Region

Used: Different N—body
integrators




Stability map

nue=8_,828
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Stable region around L, for different mass ratios p

T
origin iz in the star
origin is out of the star
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Starting in the Barycenter

*old-ifg-eB,.dat”
fold-iS5-ef.dat”
fold-ilB8-ed. dat”
*old-i15-ed dat”
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Some tests for 1Myrs




Barycentric shift =initial condition problem

°
=1

1) AC 7,7,
2) BC
e - /
7"2 =m1-r1 +I"2

— . .—> [

X2 =m, X1+ X2

Vo =my -y1+y;

z,=0

P,=L,




Barycentric shift
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1) AC 7,7,
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Barycentric shift

°
=1

1) AC 7,7,
2) BC
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Example:Jupitermass
X2 =m; - X1+ x'2=0.001-0+(-0.866025) BC 1 \/g
. X=——-n,y=t—
[ J [ J [ J 2 2
=m,-y,+y, =0.001-1+0.5=0.501
Y 1NtV AC =1
z,=0 i
Initial values

The values changes with the mass!



Initial values

055 T T T T T T T T T T
AC —— AC ——
BC BC
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0.54 - 1 0.872 - .
0.87 - 1
0.53 - b 0.868 - i
><>< 2\ DBEB | -+ =+ + 4+ + 4+« 4+ 4+ + + 4+ 4 b+ kbbb e ]
0.52 - —
0.864 - 1
0.862 [ 1
0.51 - T
0.86 - 1
0.858 - 1
o F+——"F—"F—+—+—+++—++—F+—F++—F+++—+F+—++++++—+—+—+——F+—+———+—+—+—+—
1 1 I 1 1 1 I 0.856 1 I I I 1 1 I
0 0.005 0.01 0.015 0.0z - 0025 0.03 0.035 0.04 0 0.005 0.01 0.015 0.02 0,025 0.03 0.035 0.04
a: ral
mass-ratio p mass-ratio p
70876 T T T 055 T T T T T
AC —— AC ——
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-0.874 | b
-0.872 - 0.54 - 4
-0.87 b
.0.868 - B 0.53 - 1
x\ G T e e e e S e e S S S e e e e S e S §>
>
0.52 - 1
-0.864 b
-0.862 b
0.51 1
-0.86 B
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oS FF+—+—+—++"+++—+++—+++F++++++++—F++—F++F—F++—F+—+—+—+—
-0.856 I 1 1 I I I 1 1 I I 1 1 I 1
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
mass ratio mass ratio



Lagrange point L, (AC)
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Possible Lagrange point L, (BC)
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Conclilisions

) Baycentrcshitisianinitualicondition preblen

eENnvestigationsishowedithatthennitzl
conditions fer AC and BEC have large
Vanations;, ferlarge massiratios [

) INE diffEnences  arerexpressed at :x and vy

e differencergrow wWith the mass ratio:

e stablerregionsishiited out (BC)randithie
stabilitylimitat 0.04 alse shiited eut




Thank you for your attantion!

Apnmemnomn,

Achilles,

Nestor,

Odissens,

Diomedes,

Paris.

Menelans,



