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ABSTRACT

This paper deals with the linear oscillation of the system about the positions of equilibrium for small
eccentricity. We will try to find the condition of equilibrium position.
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l. INTRODUCTION

The effect of Earth's oblateness and
magnetic force on the motion of a system of two
artificial satellites connected by light, flexible and
in extensible string. The physical properties of the
celestial bodies is generally faced with two types of
problems namely gravity gradient stabilization and
altitude stabilization of the satellites. Gravity
gradient stabilization means that the portion
carrying the instrument in the satellites is always
pointed towards the surface of the earth. This
resulted in the formulation of the problem of the
passive altitude stabilization of the satellites in the
orbit. We come to know that,
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Where
€ = Eccentricity of the orbit
V = True anomaly of the centre of mass

By determining the motion of the other satellite, we
apply the identity as

mp +m,p, =0
Where

P, P, =Radius vector of m;,m,
There are three types of motions are given by
(i) Free motion
(if) Constrained motion
(iii) Evolutional motion
(Combination of free and constrained motion)

Mathematical Approach
In the case of constrained motion
We apply
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We transform the polar form by replacing
x = (1+cosv)cosy
y =(1+ecosv)siny

.......... )
Diff "- (2) w.r. to v we obtain
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We have the system; when centre of mass moves
along keplerian elliptical orbit in Nechville's co-
ordinate then
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Replacing the value of 2, p:(md X,yin (4) wehave
= 1 44 cosy Acosi c
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Multiplying (5) by Siny and (6) by cOSy and
the subtracting first from the second

(1+ecoss " - Dew' sty - desiny+ Jsinycosy

=5 4f1 +ecos:] sinycosy= oosf{l + ecos:siny - esinreosy] ()
Agzin (S} s maltply by 008 2ad (6) by S0 and addimng we pet

A BT &
{cosy + gpsmysiny)- —
p p

Afl=ecossfHoosy-sa'y)

This equation determines undetermined Lagrange's
multiplier.

The motion will be constrained as long as

A(t)>,0 ie A oc (t)>,0

It means the particle will start moving with in the
circle of variable radius

Xy’ = iz
Y2,
Now, the equation of motion of the system is given
by
5, (1+ecosv)"siny cosy + Acosif(l-+ecosv siny - esinv.cosy
......... 9)

This is a second order differential equation
with periodic term from equation (9) eccentricity is
very small that implies € =0and there exists
stable positions of equilibrium for equatorial orbit

(i =0) given by

(i) =0 siny A
| 0 - y 0 e
(3-5A)
(i) @, =0 ; W, =0
We focus on first case as the oscillation of
the system about the stable position of equilibrium.
9, =0 siny, = A
0 ' 073 5A,
e = to be taken as a small parameter
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Replacing

W=y,+0

l//l=al

l//ll:all

siny =sin(y, +8)=siny,.coss + cosy, sin &
” B A

S -
3-54 | (-s4f

L

cosy =cody, + &)= cosy, cosd - s, Sin &

s T g 8

(-54F (3-54)

i

There fore we observe that linear string the
equation of motion w.r. to ¢ and Stin case of

equatorial orbit (i = 0) we have
r £y | 2
Sl mod s . 1 U 4
Il—ecos"cf‘—lafm'—.‘an«.-k)ll ‘ | s (12)
| Bsaf | Bsgl boggf
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Suppose
f=r = (14)
1+ecosp
z=0|l+ecosv)

7 =1+ ecosv) - edsiny
7=l +ecose}6" - o' sinv -edcosy

ey ’

‘=g cosv =(1+ ecosv)d* - 2ed'siv

(1+ecos)
7" +ez.poosv = (1 +ecosv)d - 268 sinv e 85)
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Suppose
24" i
(3_5&}_(3——5‘4‘&: n’ (say)
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The aguaticn (16) reduce to
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1. CONCLUSION:
We obtained that the linear oscillation of the
system about the position of equilibrium.
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