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The possible existence of a planet in the nu octantis system with 5:2 orbit ratio was
proposed by Ramm et al [1], and investigated by other researchers [2] [3] [4] [5] [6].
This paper describes and illustrates a theoretical planetary orbit with 5:2 orbit ratio in a
nu-octantis-like binary star system. First the full initial parameters used here for the
orbits of the planet and two stars are listed:
[Primary star]
Mass = 1.4 SM
PosX = - 0.829286842105 AU
PosY = 0
VelX = 0
VelY = ( 0.178629233587 * 2 * pi ) AU/EY
[Secondary star]
Mass = 0.5 SM
PosX = 2.32200315789 AU
PosY = 0
VelX = 0
VelY = ( - 0.500161854036 * 2 * pi ) AU/EY
[Planet]
Mass = 0.0038184 SM
PosX = 0.5388 AU
PosY = 0
VelX = 0
VelY = ( 1.1605 * 2 * pi ) AU/EY
Abbreviations:
SM = the mass of our sun, AU = astronomical unit, EY = earth year, pi = 3.14159...

The orbits were integrated and optimised by orbit simulator software which I wrote in
QT C++. A live integration of the orbits is available online [7], which uses an HTML5
version of the simulator. Additionally, a video presentation of the orbits is available [8].

Figure 1:

Figure 1 shows the barycentric view of the orbits. The stellar orbits are coloured light
gray, and the planetary orbit is coloured dark gray. The planet follows a 7-lobed path,
which is repeated once per 5 planetary orbits, and in that time the planet experiences 7
conjunctions and 7 oppositions.
The planetary orbit is a coplanar retrograde S-type orbit around the primary star, in a
binary star system with stellar mass ratio and stellar orbital eccentricity approximating
those of the nu octantis system.

Figure 2:

Figure 2 uses a non-barycentric viewing frame, which is centred always on the parent
star. The parent star is therefore the light gray dot. The orbit of the secondary star is
coloured light gray, and the planetary orbit is coloured dark gray. The planet follows a
path which it repeats once per 5 planetary orbits. The planet’s orbit in this view remains
always within an orbital band. Remarkably, this orbital band is not centered on the
parent star, but has a centre significantly offset from the parent star. This offset was
previously described by [2].

Figure 3:

Figure 3 uses a co-rotating and non-barycentric viewing frame. The viewing frame is
always centred on the parent star, and also the viewing frame rotates in synchronisation
with the stellar orbits. The parent star is therefore the light gray dot. The orbit of the
secondary star is coloured light gray (in this viewing frame it moves back and forth
along a straight line) . The planetary orbit is coloured dark gray. The planet follows a
defined path which it repeats once per 5 planetary orbital periods, and the various
distances of the planet from its parent star, at each of the 7 conjuctions, can be seen.
The long-term behaviour of this planetary orbit is that is it is imperfectly resonant in 5:2
orbit ratio to the stellar orbital period, with the planet periodically gaining by a fraction
of an orbit, relative to perfect resonance. The line of stellar apses precesses in the same
direction as the motions of the two stars, at a rate estimated to be approximately 0.055
degrees per year. This is just one example of the range of exact planetary orbits
attainable which are in approximately the 5:2 orbit ratio, and a better, fully resonant
orbit may be possible.
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