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Saptari (Nepal). The linearised and normalized equations of relative motion of two

cable connected satellites system in two cable connected satellites

system in the field of force of the oblate gravitating earth together with magnetic force.

We come to know that the totality of motion will consists of two phase as free and constraind
motion. The satellites have been considered as material particles moving in the gravitational
field of oblate Earth and in Lorentz force field (magnetic force). The cable connecting the
satellites is assumed to be perfectly light, flexible and inextensible. The central part of the
Earth potential will be taken as main force and other forces such as the remaining proton of
the earth potential are mere disturbing forces of perturbative native. The centre of mass of the
system of two cable — connected satellites in the central gravitational field of attraction of the
earth moves along a Keplerian orbit. The impact suffered by the satellites at the time of
tightening of the string is perfectly elastic in natural. The centre of mass was assured to move

along a Keplerian elliptical orbit which mass in particular (upto second order of infinite).

As it is well known, the equation becomes non-linear due to the pressecuve of term

containing earth's magnetic field H
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Where i =1,2
V = Laplacial Operator

M = Magnetic moment of the earth

The length of the string connecting the two particles is infinitesimally small in comparison to
the distance of the centre of mass of the system from the centre of attracting force and that the

innovation of the rotating from of reference eliminates product terms as usual.

Equation of the motion of the Center of Mass

Suppose m, &m,are two particles. Let E&Ebe the radius vectors of the particle

m, & m, with respect to the gravitating centre O. R be the length of the light, flexible and
inextensible string connecting them.
Lt

One condition for the constraint of the system is given by <l one above expression

explain that the distance between the two satellites can not exceed the length of the string. By
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using Lagrang's equation of the motion of first kind (Vector equation) as for the particle

m, &m,
m1ﬁ=—m§rl+/1(a—a) 3mlﬂk2 +Q1< )
n 1
mzé:_mgrz +1(F2>_F1>) 3m2ﬂk2 "‘Qz( )
I rz
Where
_p2
Vot R
R 3R

R = Radius vector of the satellite from attracting centre
e=aR _m
2

_O°Re
ge
Re = Equatorial radius of the earth

Q = Angular velocity of the rotation of the earth.
Re—Rp
Re

aR = oblateness of the earth =

Rp =Polar radius of the earth

eR%
3

A =Lagrange's undermined multiplier

k, =

Q, =charge g; on the ith particle / velocity of light (C)

L =product of gravitational constant and the mass of the earth

—

H =The intensity of earth's magnetic field for the equatorial satellite

_ —V( M. r]
r3
M = Magnetic moments of earth

mri+m,r,
m, +m,

Let R=

R =radius vector of the centre of mass
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Adding

Mﬁ:—y{ml: msr} 3,uk2{ LT mr} {QlHer}
1 r2 1 r‘2

Where

M =m1l+ m2

Let

;i = Radius vector of the particle comparison to the radius vector

r=R+p (i=1,2)
+p,

The relative motion of the system with respect to the centre of mass

m p +m,p, =0

The centre of mass is the origin of the reference frame. We observe that the maximum
distance between the particle is much smaller in compression to the radius vector of their

centre of mass with origin at the attracting center.
p<l<r (i=12)
r~R

Again,

MR-{”‘(R“) 1)+m(R+p2)} s;zk{mq(RiplL A(Rﬂ’z)] [Ql(mpl)wz(m;z)]xﬁ

(R+,ol)3 (R+,oz)3 (R+,01)5 (R+,02)5

Here

11
——Y [~ —y¢|3
fonl TRoal
_ 1
S ——
[R +3R.p+p, }2
=i3 1+2R'_/271__3

R R 2

1 1 _Rp
YR RS
R+p
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Iy
1 1 3Rp,
Rpf R R
1 1 5Rp
Ripf R R
1 1 5Rp,

Repf R R
With the help of I, =R+ p,

m,p, +m, p, =0

Then,

{Ql(ﬁ%/?l)wz (ﬁ%z)}xﬁ =(Q1+Q2){(§><ﬁ)+(Q1;1+Q2 Fz)'xﬁ}
@ +Q,)R+H)

Again

A0

M

=Mﬁ—%(mﬁ+ m2/72)+3g—§[(§-;1)m1 +(ﬁ,;2>n2]+3R—/:[m1;1(§.E)+ mz;z(ﬁ-;z)]

(m +m,)R  3uK
R® R®

SIBHKR T &) m, (R

—-3uK, : (mlz+ng)

15,uK R

N W

PO ) B W
,O= — ,O= —
1 ml+m2 1 2 2 2 1

mp+m,p, =0

After using the above expression in

—yMﬁ _3yK2M§ +3y§

MR =15 g RS

MR+, R [ 24 fm o R o+ m s R |
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+

15K, R

MR ol me o (@ + . R xH

1,1

We conclude that — &=
R R

Becomes very small and may be neglected.

We have:

—

M R+ ,uR3R —(Q1+Q2)(§xﬁ):0

The equation of energy be

v2=?=A+2—’u
R

A = constant

In this way, we observe that the centre of mass may be assumed to move along a Keplerial

elliptical orbit in particular case may be circulars.
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