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Abstract. The Trojan asteroids are moving in the vicinity of the stable Lagrange
points L4 and L5 of the gas giants Jupiter, Uranus and Neptune. Their motion can
be described and understood with the aid of the restricted three-body problem. As an
extension of this problem we investigate how stable motion close to the Lagrange points of
two massive bodies can exist. This configuration can be described as the Trojan Twin

Problem when we regard the two additional bodies as having a mass significantly smaller
than the the two primary bodies: a star in the center (m1) and an additional Jupiter-
like mass (m2). Using this 4-body problem we have undertaken numerical investigations
concerning possible stable ’twin orbits’. However, these two bodies (m3 andm4) in Trojan-
like orbits may have quite different masses. We decided to choose 6 different scenaria for
this problem: as primary body, m2, we have taken a Jupiter-like planet, a Saturn-like one,
and a super-Earth with 10 Earthmasses (mEarth) respectively. As quasi twin planets, we
have used different mass ratios namely objects for m3 and m4 from 10mEarth to Moon like
ones. We found different stable configurations depending on the involved masses and the
initial distances between the twins (always close to the Lagrange point). Although the
formation of such a configuration seems to be not very probable we should not exclude
that it exists regarding the huge number of planets even in our own galaxy. This model
is of special interest when the most massive planet (m2) is moving on an orbit in the
habitable zone around a main sequence star. One can use our results of stable orbits
of Trojan Twin Planets (or asteroids) for extrasolar systems having as second primary a
Jupiter-like, a Saturn-like or a super-Earth like planet around a star similar to our Sun.


