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The effect of the third object on satellites was studied using the program of celestial mechanics which depends on the calculation of the effect of the moon and
sun disturbance by solving the equations by numerical integrations.
dium and high orbits where their effect is attractive, so their effect appears in the
form of periodic and secular effects, as is the case with the central body.
The study analysis the resulting changes in the orbital elements of the satellite
ments of the semi major axis and eccentricity are periodic while secular perturbation dominated on the node and the argument of perigee, the effect of the moon
is greater than that produced by sun on the satellites due to the closer distance of
the moon.
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1. Introduction
Studying and modeling perturbations are
very important to celestial mechanics; many
inter planetary missions would miss their
target if the perturbing effect weren’t taken
into account, the perturbations always small if
comparable to the primary attracting force but
case the motion well vary from the theoretical
two body path, the perturbation divides in to
three groups, corresponding on their periods,

along this orbit, at the same moment of the true
solar time, the satellite travels over the same
point of the Earth's surface, offering in near
dates approximately the same observational
conditions, Geostationary communication
satellites typically use high altitude orbits,
the movement of satellites in these orbits is
greatly disrupted by the sun and moon's thirdbody gravity disturbances[3].

[1].
in nearly circular orbits in six planes, about
20000 km above the surface of the Earth.

to the equator. The constellation is illustrated
in Figure 2.5 as it would be seen from outside
[4].
Many others view the effects of lunisolar
perturbations on orbital elements, Upton, E.et
al. have measured the solar and lunar effects on
highly eccentric satellite orbits and have resulted
in large changes in perigee height from the sun
and the moon over long periods of time [5].
Delhaise, F. & Morbidelli, A., compare the
effects of Sun and Moon attractions in view
of the fact that the terrestrial attraction alone
represents a strong increase in the amplitude
angular motion velocity reaching the Sun of releases in inclination and a decrease in the
There are two types of satellite perturbations that
affect satellite location and velocity, then satellite
period, gravitational, and non-gravitational.
Gravitational perturbations include the
spherical harmonics, Earth tide, ocean tide
effect and Sun and Moon attraction effect;
second the non-gravitational perturbations
include atmospheric drag force, solar radiation
pressure, and magnetic forces etc.[2].
The Low Orbit Sun Synchronous Satellite

[6].
the plane in orbit and the Sun's position. Going
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Bourassa M. et al. Studying the Lunar
and Solar perturbations, combined with
the Earth's oblateness effects, causes large
predictable oscillations in the eccentricity and
perigee arguments of critically inclined highly
eccentric orbits such as Molniya and Tundra
orbits. [7]. The gravitational attraction of the
sun and moon on the synchronous satellite
results in minor oscillatory in-plane deviations
from the synchronous position with a potential
main effect of the sun and moon is to shift
the orbital plane from the equatorial plane at
[8]. Jiang M. et
al. Based on the orbital perturbation, GEO
phase errors and the necessary orbital
precision should be in the radial direction at
a centimeter stage. [9]. Youssef, M. founded
the solar radiation pressure and gravitational
wave perturbations caused second order
effects on all elliptic orbit elements [10]. Izzet,
A. K studied the effect of the solar radiation

gravitational effects from the spherical Earth,
the Moon and the Sun caused long-term
variations in the mean argument of perigee,
eccentricity, inclination and ascending node
[13]. Rodriguez-Solano. C. J. Earth's radiation
orbits, and the earth's radiation level results in
[14].
Eshagh, M. and A.M. NAJAFI, They reached
Among other perturbing forces, air drag is the
most prevalent: rotational deformation, solar
radiation, third body effect, solid Earth tide,
ocean tide, and general relativity according to
their magnitude[15].
In this paper we shall be analyzing
the luni-solar perturbation on three different
satellites orbits and to determine the change
synchronous satellite with a low altitude and
which have medium high altitude, and the
mechanics program which solve perturbation
equations by numerical integration.

1.2. Three body problem:
and founded the effect on high orbit satellite
is much more than that on low orbit [11].
Kuzetsov E. D and Jasim A.T. they studied of
sun synchronous orbit with a height of 751and
1191km and founded, the variations of semi
major axis and inclination are depending on
the initial value of ascending node longitude
[12]. Hough, M. E., Sun-synchronous orbits
were commonly used in meteorological
and remote sensing satellite missions,
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The masses of the Sun and the Moon can
be called a victor that causes the orbits of the
satellite to be perturbed, we can use the basic
equation of motion
.
satellite acceleration induced by the Moon's mass
[1].
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And the perturbing acceleration induced by
the satellite's Moon's gravitational attraction

d

Is the perturbing body gravitational parameter
And the perturbing acceleration rS that
s
cause by the mass of the sun on satellite is
relative to the non-rotating geocentric frame
of reference, rd is the perturbing body location
vector relative to the non-rotating geocentric
frame of reference and rsd Is the satellite vector
equations results in:

, fz
for

y

when the Sun perturbs the body, then

[16].
perturbs the body, then
must be known for the masses of the alarming
,f ,f , are accelerations components.
x y z
bodies and their locations within the geocentric
reference frame. Useful constants are for the forces are divided into three mutually perpendicular
8
3
s , and for
2
3
.
– geocentric moon vector in
M
equatorial position,
rS – geocentric sun vector in equatorial
position[1]
For accelerations in x, y and z-direction due
to a third body, Moon or Sun's gravitational
attraction, we have the following expressions [16]
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K1
perpendicular to the orbital plane;
K2 – perpendicular to the radius vector in
the orbital plane, positive in the direction
of increasing longitude;
K3 – In the direction of the vector radius,
positive in the direction of radial distance
increase [1]
The corresponding perturbation equations

r– The real perturbed orbit position vector;
t–physical time, s;
u- gravitational potential of the Earth.

2. Result and Discussion:
To evaluate the result of lunisolar attraction
perturbation on the orbital elements of the satellite,

to simulate the variation in orbital elements. The
results we get are drawn using Matlab.
for the semi- major axis a, eccentricity e,
The data given in table1 were used to
the moment of passage of the pericentre analyze the effect of perturbation on the
T0, the inclination i, the longitude of the orbital elements for three satellites, and
[4]
synchronous satellites due to moon and sun
attraction within a day.
The amplitude in semi major axis equal to
-4
-4

The Figs also show the effect of third
body attraction on the inclination consist
high frequency oscillation with an amplitude
oscillates at long periodic frequency with
The above equations are convenient in that

0

perturbations decimate in the right ascension
K1, K2, K3
of the ascending node and the argument of
K1 is capable of changing the orbital plane's perigee for sun synchronous satellite under
i
will achieve the attraction of the third body.
2
a shift in the semi-major axis for e << 1, i.e.
3 2
;
3
-1 -2
;
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satellite gives interesting characteristic as
perturbation with growing amplitude in semi
of perigee with a secular perturbation in
exist in the semi major axis and eccentricity ascending node.
The most interesting difference in the
perturbation of the third body. Get when
comparing the in variation in the inclination,
shows aperiodic and secular perturbations. the osculating inclination grows linearly with
In whole only secular perturbation in the time and rate of change in the inclination of the
satellite due to moon attraction is more than that
ascending node due to sun attraction.
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on the hypothetical geostationary stellate over semi major axis and eccentricity by
in January 1, 2018.

shows two amplitudes in semi major axis 0.6 km
and 0.43 km with one amplitude in eccentricity.
in the semi major axis with two 1.8 km and The perturbation in Inclination and ascending
2.15 km, with a secular perturbation in the node is secular and a periodic perturbation in
inclination and ascending node due to the argument of perigee.
attraction of moon.
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3. Conclusion
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