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Abstract: We study numerically the perturbed problem of four bodies, where
an_infinitesimal body 15 moving under the gravitational anrachion af three
primary badics which move on circular orbits around their common centre af
gravity, such that their configuration is always an cquilateral triangle  The
problem s perturbed an the sense that the dominant primary body m, 1 a
radiation source while the second primary s is an oblate spheroid, with masses
ol the two small primarics su; and my taken to be equal We investigate the
effeets of radiation and oblateness parameters on the existence and location of
cquilibrium points and their linear stability. The zero-velacily surfaces are also
given. It is observed that under the perturbative cffect of oblateness, collincar
cquilibrium points do not exist whereas the positions of the non=allinear
cquilibnum points are afTected by the parameters. The stability of cach points
(L, 1=1,..., 8)is also studied.
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5 Discussion and conclusions

We have studicd the perturbed restricted four-body problem when the nq.::mJ\ ._uo&n.,u. .,
1y and 2y are always at the vertices of an equilateral triangle (Lagrangian no_.:_m:.E:c_:.
The fourth particle in this system has negligible mass m with respect to :.E primarics. and
its motion is perturbed by radiation pressure ¢ and oblateness coclficicnt .\_m ._35.__?.

. und i, respectively. We studied the existence, location and stability of the
liation and oblateness parameters vary. The eflects of the
involved parameters on the positions ol the equilibrium points are prescnted in
Appendices A and B. These are shown graphically in Figures 4, 5, 6 and 7. It is found
that for fixed values of oblateness coclTicient A, and decreasing values of radiation
pressure ¢, as well as for fixed values of radiation pressurc g, and increasing values of
oblateness coclTicient /s, positions of the equilibrium points are signilicantly allected.
The allowed regions of motion as determined by the zero-velocity surface are also given,
Oblateness factor is scen to have significant effects on the topology of the zero velacity
surface (Figure 2). Finally the stability investigation has been achieved according (o
incqualitics (18)—(20). The numerical results provide that for fixed value of u the lincar
stability of the cquilibria docs not change as the parameters of oblateness and radiation
vary (i.c.. L, i = 1,...,6 arc unstablc while L; and /4 arc stable) whercas this situation
changes as the mass parameter  varics. Specifically the stability of L, is affected since
there arc intervals of ¢ where the inequalities (18)-(20) are satisfied simultancously. Tt is
remarkable (o note that, cquations of motion are unlike those obtained by Papadouris and
Papadakis (2013) duc to the appearance ol oblateness cocfficient of the sccond small
primary. We obscrve that the perturbation given in the oblateness coclficient which is
considered permits the disappearance of collinear cquilibrium points contrary to Kumari
and Kushvah (2014) results which has two collinear points. The positions ol these points
are different from those of Kumari and Kushvah (2014).

primarics m
equilibrium points as the rac
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