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Abstract. This paper deals with the motion of infinitesimal mass around primaries whose are
radiating and triaxial. They are moving around each other in elliptic orbits about the common
barycenter in the neighborhood of collinear equilibrium points. It is observed that location and
stability of collinear points are effected by radiation and triaxiality of primaries. The results shows
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some values of radiation and triaxiality.
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1. Introduction

The restricted three-body problem has a wider range of application as compared to the
general three body problem in space dynamics, celestial mechanics and analytical dynamics.
The elliptical restricted three body problem (ER3BP) model, the motion of infinitesimal mass
which moves under the influence of two massive bodies revolving around their common centre of
mass in an elliptical orbit, being influenced but not influencing the two primaries. The circular
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restricted three body problem has been generalized by the introduction of the elliptic orbit, thus
improving its applicability and retaining some useful properties of the circular model suitable to
the elliptical case. Various authors [1]], [6], [ 7], [101, [111, [121, [13], [16], [17], [191, [20], [21], [23]],
[24] and [27] have studied the effects of radiation pressure on the motion of the infinitesimal
body by taking one or both primaries as a source of radiation.

The bodies in celestial model of the problem were considered as spherical, but many celestial
bodies are either oblate spheroids or triaxial or both, and not spheres. For instance, the mars,
Jupiter, Saturn, Neutron stares, Regulus and white dwarfs are oblate spheroids, where as
the Moon and Pluto and its moon Charon are triaxial. This oblateness and triaxiality of
primaries causes perturbations in the system. That is why many researchers have included
these charecterisations in their study of elliptical restricted three-body problem. The study of
existence and stability of L4 and L5 have been conducted [14] under the assumption that both
the primaries are radiating and triaxial. The characteristic exponents of triangular solutions in
ER3BP has been analyzed [[15]. The study of collinear point have been conducted [4], [9]], [18],
(221, [25].

The study of motion of infinitesimal around the collinear point is useful for spacecraft
mission. These are the suitable to set permanent observatories of the Sun, the magnetosphere of
the Earth links with the hidden part of the Moon and others [8]. In this paper, we have derived
location of collinear points and their stability around binary system when the primaries are
radiating as well as triaxial. The study of the stability of infinitesimal around the collinear
points are important as these point can serve as a possible fuel depot for future space probe in
the lunar mission.

2. Equation of Motion

The differential equations of motion of the infinitesimal mass in the elliptical restricted three
body problem (ER3BP) under radiating and triaxial primaries in a barycentric, pulsating system
are given below Narayan et al. [14]. The differential equation of motion of the third body in
non-dimensional barycentre, pulsating and non-uniformly rotating coordinate system (x,y) is
written in the form:

x' -2y = 1 (@) ;Y +2x = _1 (@) , (1)

l+ecosv |\ Ox 1+ecosv\oy

where ' denotes differentiation with respect to v, and

2 4 y2 - - - 20", — 0!
QX +y 1 A-mqs , pgz  (1-p)2o 02)q1+u( 1-09)q2
2 n2 ri ro 27'? 27‘3
3(1-po1-o09)y’*q1 3o} —05)y’qs (2)
5 5
2r] 2rg
where
3 3 m
2 2 2, .2, .2 2, .2 2
n :1+§(201—02)+§(20'1—0'2); ri=@+p)+y% ro=+p-1"+y% u:m, 3)

where m1 and mg are masses of the primaries. q1, g2 are the radiation pressure parameters.
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o1, 09, U’l and 0’2 are triaxial parameters, while e and v are the eccentricity of orbits and true
anomaly one of the primaries, respectively.
Then equation (I) can be written as:

-2y =— = Jxll1-k+ 3(1-w(o1-02)q1 . 3 —ah)qs
1+ecosv nzr? nzrg
_Ha-p g1 g2 3(o1-op)g1_3201-05)a2 _15(01-02)y s
n2 r:]%_ rg 27‘? 27.3 27":{
15(c’ — ol)y?
n 1 72 Y- q2 "
27"2
and
1
o = = (1_p 5
Y * 1+ecosv( ), (5)
where
po L |Q-War paz 30-p)201-09)q1 320 —04)q2
n2 r? rg 2’,,? 2’«3

_15(1-p)(o1-03)y*q1 1500 — 03y’ q
27{ 2r;

(6)

3. Location of Collinear Equilibrium Points

The collinear equilibrium points of the system are the saddle points. The points where the
resources consumed minimally is referred as equilibrium points of the system. So they are
represented as follows:

0

P

0

E =
where () is given by the equation (2), but the collinear points lies on x-axis; hence are given by

(7
0,

the conditions:

0 0 0 0 —0 )
ax - Y ay - Y y — Y
Therefore using the above condition we get:
1 | A-px+pgr  ple—1+p)ge 30— p)x+p)201—02)q1
f)=qx=-— 3 + 3 + 5
n ry ry 2r]

Sulx—1+wQ2c, —a’)
3K u51 g2 }:0. ©
2r2

There are three collinear equilibrium points. These are denoted by L1, Lo and L3. The L1 lies

between bigger and smaller primary (—u <x <1—p); Lo, lying to the right of smaller primary
(x>1-p) and Ls, lying to the left of the bigger primary (x < —p).
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3.1 Location of L;
In order to find the solution for L, substituting x =x2 —p = 1—-pu—p, such that ro = p and
r1=1-p in equation (9), we have:

1 p—p- % { (1-pq1  pgz  3(1-w(201-09)q1 3207 —03)q2 } _o, (10)
n?2| (1-p2 p? 2(1-p)* 204
where g1 =1-¢€], g2 =1—¢j,.
Now, rearranging the terms in equation (10), after simplification, we get:
301 1 2
1= P -(1-pPq1- 301 -o9qr | p g2t TS —ntp?
(1-p)* T 1-p p2 ] (b

on simplifying, we get:

~ {-3-5(201—092)-8(20 —0},) - ge’l} 0 {—% +5(201 —092)+3(20] —0},) - %8’1} p?

3
g {1+2(201—02)+2(20'1—0’2)—%&} {1+3(201—02)+2(20’1—0’2)—%}
o {1+1520) —0}) + €4}
30-p) [1+5@01 - 09) +2(20} ~ o) - 3}
x (1-p)* | 1-30(20) —0h)p + 45(20/12_ L {n?+6(20 —ah)}p?|. (12)
Now, let
13
m {1+1520) —0}) + €5} | 2 19)

=14 2201 - 09)+ 220} - 0} - 3}

then, we have

3

K {-8-5(201-02)-8Q20, —0g)-2el}p {-R+5(201-02)+320) —0a}) -3¢} p?

{1+ 2(201-09)+2(20" —0l)) - %1} {1+ 2(201-09)+2(20" - 0l)) - %1}

4520, — a})p?
2

= 23(1-p)*|1-3020" - a))p + —{n%+6(20", —oh)} p?|. (14)

Using the series expansion given as follows:
p=A(1+ciA+coA?+...). (15)
Using the series as in equation (15) into the equation (14), the value of p is given as follows:

N 1 {1+15(201 - 02) + 46(20" - o) + 3}
2 1 2 1 9 3

44¢’
1 {1+270@01 - 09)+ 28120} - o) - 11

3 —— A%+ (16)
{1+35@01-09)+ 220, -0y - F}
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Hence, the solution for collinear point L1 is given by

1 {14150~ 00) + 4620} o)+ 3}
x=1-pu-A|1- .
1

3 {1+3@01-09) + 20201 - 0}) - F}

2031 /0 -1 ry A4e]
111+270(201 —092) + =5=(207 —0y) —
——{ 2 1 ¥ }12+... . 17)

1y 2
9 {1+%(201—02)+2(20’1—U’2)— %1}

3.2 Location of Ly
To find the location of Lo, putting x = x2 + p such that r¢ = p and r; = 1+ p in equation (9), we
get:

1 ((1- 3(1- (201 - 3207 —03)
1_“+p__2{( u)c121+uq22+ (1-w(20, 402)CI1+ p(2oy i 2612}:0. (18)
n“ | (1+w 0 2(1+p) 2p
Rearranging the terms, we get:
3@2d}-a))
n2(1+p)P - (1+p)q1-3Q@o1-09)q1 g [G2+ P trt —n?p’ 15

(1+p)* 1-p p?

Simplifying the above equation we get:

5 {3+5(201—02)+2(20’1—U’2)—gs’1}p {%+5(201—02)+7(20’1—U’2)+gs’l}pz
{1+3@201-092)+ 2(20’1 —-o,)+€l} {1+3Q201-09)+ 3(20’1 —oy)+¢€l}
m {1+15(20] —0}) — €4}

31— {1+3201 - a2)+ 320", — o)) + €}
45(20", - o) p? _

5 {n®+6(20) - oy} p?

x(1+p)* (20)

1-30(20 —0y)p +

Let
1/3

1+1520, —0ol)—€!
H { (20 — o) — &3} -1 1)

3(1-w {1+3(201 - 09) + 320", — o)) + £/}
Using series given in equation (15), the p can be given as follows:
1 {147 @01 - 09) - 2220, - o) + 51}

3 {1+3(201-092)+ 2(20’1 —-o,)+€l}

p=1]1

179¢/
1 {1+7@01 - 09) + 41207 - o) - 251

- A2+ (22)
9 {1+3(201-02)+5@20", -0 +¢}}

Hence the solution for Lo is given by:
1 {147 @01 - 09) - 22201 - o)+ 1}

3 {1+3Q201-09)+ 320, —0h) +¢}

x=1-pu+1|1
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| {1+7@01 - 09) +4120) - o) - T}
—= A+, (23)
9 {1+3@al—ag+g@ag—a@+gﬁ

3.3 Location of Lj
In order to find the solution for Lg, substituting x =x; —p such that ry=p and rg=1+p in
equation (9), we get

2.3 _ 3(201 02)Q1 2
[ [n b ](1*'p) 24)

Let, p =1+ a and using the elementary algorithm for division upto [a4], so the equation (24)
can be written as follows:

U 481 3 6
Tu: {—T+ﬂ(201 0'2)——(20"1—0',2)

12 26¢ 1

+|- 7a {1 L (201—02)+§(20'1—0'2)}
12a\2 139s1 52 1801 3379

+——]| {1- +-= 2 +——(207 — 0% }
7 { 81 "6 ' 33e 201Uy (201700
12a\% (1567 7316876 ¢, 23z, 31547082

+|- - + + (201 -09)
7 1728 4148928 48 = 4148928

4512629079
2012629079, 1 _a;>} +O(a?) +
406594944

Now, by using Lagrange inversion formula and successive approximation [3], and retaining only
linear terms in €}, €5, 01, 02, 0 and o5, we have:

(25)

g 1 1
p= [1—{—§1+§ (201—02)—5(20’1—0'2)}

7 1471€" 1577752976 2815, m
-—<1- = (201-09)————20;-09) ¢ | ——
12 1008 1000000000 672 1-p
7 (1313¢, 1313 2465 2
———{ L_ 220 901 —g9)+ @a;—a@}(—ﬁ—)
12 | 1008 2688 672 1-pu
7 (2910383598¢" 8801 8801 3 4
———{ L2 (901 —09) + (23—UQ}LJLJ +QLJLJ ...
12 | 1000000000 8064 2016 1-p 1-pu
(26)
Hence solution for collinear point L3 is as follows:
el 1 1
x=—p— [1— {_E *3 (201 —09) - 5(20'1 —0'2)}
7 1471¢, 1577752976 2815
——{1— L_ 201-09)— ——(20 — é)}(i)
12 1008 1000000000 672 1-u
7 (1313¢" 1313 2465 2
——{ L_ (201—02)+—(20'1—0'2)}(L)
12 | 1008 2688 672 1-u
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7 (2910383598¢" 8801 8801 3 4
——{ 1_ (201—02)+—(20’1—0'2)}(L) +Q(L) ] 27
12 { 1000000000 8064 2016 1-u 1-p

4. Linear Stability of Collinear Points

The stability of motion of the infinitesimal mass near the collinear equilibrium points is analyzed
using the following lemma [26], defines the stability of motion of the collinear points. some
modification have been incorporating in lemma for adapting to the present problem.

Lemma. It states that, at collinear points:

1 [(1-wq1 pge 3A-w2o1—02)qr 320 —0})q2
k=— 3 T3t orb * 9,5
n rl 7”2 r]. r2
15(1 - —09)y? 15u(c’, — ol)y?
_15( u)(al7 o2)y"q1 loploy 723’ 2|1 (28)
2r1 2r2

Proof. For an equilibrium point we have the condition [14]:

1 | A-px+wqr  pge 31— wx+p)201—-02)q1
) 3 o3t 9,5
n r{ ry ry
. Bulx—1+p) 20 —09)q2  15(1—p)x+p) o1 —09)y*qr  15ulx- 1+u(o —0oh)y?q2 o
2r‘;’ 2r1 2rg
(29)
The collinear points lie on x-axis, hence y = 0. Therefore, equation become
_ 1 | A-pGtpgr px-1+pge | 30 -t p(201-09)q1 3plx—1+p)20,~09)q2 | _ 0
n? r?i r% Qr? 2rg '
(30)
Now, rearranging the terms, the above equation (30), which can be written as follows:
1 [A-pe+per-riqy) | Mt p =Dz - r32q2) , 30—+ (201~ 09)r1 - ritq1)
n2 ri ro 2r1
3u(x + p—1)20", — ol )(re —r3?
PSRl 1 2)(r2 2612)}:0. (31)
ra

Now, to prove equation (28), we analyze each collinear equilibrium point separately.

4.1 Stability at Collinear Point L,
At collinear point L1, ri+rg =1, where r{ =x+pu and ro =1 —x—u . using these values in
equation and simplifying using equation (6), we get:
1 3(1-p)201—02) 3u20)-03) } puge 307 -0} 320 -05)qs
— + ri—pq1- + -
2 2 r % 2 2rg

=0.
n2

{1—k+

Since ro <1 and n—12 # 0. Hence we have:

13 { g2 320 —03) .\ 3207 —0})q2 _ 1} s 3(1-u)(201—03) .\ 3u20 —03)

k=1+
r 2 2r3 2 2

(32)
ri
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If €], &5, 01, 02, 0 and 0y, are negligible, then % > 1 for L causing failure of stability condition.

4.2 Stability at Collinear Point L,

For collinear point Lo, r1 —rg =1, where r; =x + u and rg = x + u— 1. substituting these values
in equation (31) and simplifying using equation (6), we get:

- - 3u(20’ - ol 320’ —0l) 320" -0l
i {1—k+3(1 [,L)(ZO'l 0'2)+ ,Ll,( 1 2)}7”1—/.1 1_24_ ( 1 2)_ ( 1 2)(12 -0
n2 2 2 r?z’ 2 2rg
Since ro <1 and n—12?0. Hence we have:
320" —al) 320" —0a') 3(1- ) (201 — 3u20" —ol)
E=1+|2 q_;_ 1727, L 52q2—1 + (1~ 20 02)+ 201 ~990 1 (33)
T 2 2r, 2 2

If €, €, 01, 02, 0] and o), are negligible, then % > 1 for L.

4.3 Stability at Collinear Point L3
Similarly for collinear point L3, ro —r; =1, where r; = —x —u and r9 = —x — u — 1. Inserting
these values in equation and simplifying using equation (6), we have:

1 3(1-w(2o1— 320" —0ol) 320 -0l)

. {k—l— (1-pw(201 02)_3/,t(20'1—0'2)q2}r1—p l—q—§+ 1720 1 : 222 (| _
n ry 2 2ry
Since ro <1 and n—12 # 0. Hence we have:

po1s| M) 22, 320 —03) _ 3207 —04)q2 by 3(1-w(201—-02) N 3u20’ - oh)qs]

ri r?z’ 2 ng 2 2 )
(34)

If €, €, 01, 02, 0 and o), are negligibly small, then % > 1 for L.
Hence for all collinear points, we have £ > 1. This completes the proof of lemma. O

Now in order to analyse the stability motion of primaries near collinear points, investigating
the roots of the characteristic equations. For this assuming, that particle gets a small
displacement from the equilibrium position. Then finding the variational equations of motion
by inserting the coordinates of displaced point in the equation of motion (1) and expanding by
Taylor’s series about the collinear points and taking only the linear terms, we have the following
equation [14] as:

&-om' =p[eQ +nQl)], n"+2¢=p[eQ), +nQ5 ], (35)

_ 1
where ¢ = [1+ecosv

subscript of 2 denotes second order partial derivative of 2 with respect to x,y. Because all

| and (x0,0) are the coordinates of the collinear points, respectively. The

collinear points lies on x-axis, hence y = 0. Hence the values of Q,,, 2,, and Q,, are written as:

1 1A-wge:1 30 -wq: LMz 3uqs N 3(1—w)(201—-02)q1

3 3 3 3 27,5
1

Qe =1~
n? r r r r
1 1 2 2

151201 - 09)q1 .\ 320 —04)q2 ~ 15120 —04)q2

(36)
5 5 ’
2r1 2rg 2r2
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o _1_i (1—u)q1+uq2 3(1-w(201-02)q1 3I~l(2‘71 05)q2
vy n2 ,.?i ,.g 2,«1 2r2
3(1—-pu)201 - 3u(20’ — i)
. (1— X ? 02)611+ K 15 2’92 (37)
r r
1 2
and
Quy=0. (38)

Now, in order to investigate the stability of the motion of collinear points, new variables given
by the equation below are introduced as:

¢ d¢ dn
x1=¢ x9=1, X3=—, X4 = —.
1 2=1, X3 dv 4 dv
Substituting these values in equation (35)), the system of equations takes the form:
d .
dxvl = Pj1x1 + Pigxg + Pigxs + Pisxs; 1=1,2,3,4, (39)

where P11 = P1g =P13=P14=P9p = P93 =P33=P4s =0
P13=1,P94=1, P34 =2, P43 =-2.

Then, we get:
1
P3gy1=——— QO
817 (1+ecosv) = P
1
Py = (PQ

(1+ecosv) y Y
The coefficient in the system of equation (39), are the periodic functions of 'v' with period 27.
Taking the average over the system, we get:

dx”
d _P(O) (0)+P(0) (0)+P(0) (O)+P(O)x510), (40)
v
where PO = L (7P, (v)dv, i,5 =1,2,3,4.
Hence, we get
1
0 _ 0
Pon= e
1
0 _ 0
ety

where subscript ‘0’, wherever appears indicates the value of the corresponding collinear points
Ly, Lo, Ls.
The characteristic equation for the system is:
A*+QA*+R =0, (41)
where

_ 0) 0) (0) p(0)
Q =-(4-PY +PQ); R=Py)Py). (42)

The motion of the infinitesimal particle will be stable near the collinear points, when given
a small displacement and small velocity, the particle oscillates for a considerable time about the
points. The system will be stable if the roots of characteristic equation are purely imaginary [9].
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Therefore the condition for stable roots can be given as:
®<0;R>0
Taking the second inequality, the condition of stability can be written as:
-1 3@01-0y) 3(0]-0y) 3(1-p)201-09) 3u20]-0y)
2 4 4 2rS 2r

3(201~-032) . 3201 -0y) 3(1-p(o1-0y) 3ulo;—oy)

5 5
2 2 Ty Ty

<k<l+

If €, €, 01, 02, 0] and o), are negligible, then

-1
—_— 1. 4
5 <k< (43)

But from the above discussion, it can be empirically stated that for all the collinear equilibrium
points, we have k > 1. hence the collinear points, L1, Lo, L3 are unstable using the condition
given in equation (43).

Now, the roots of the characteristic equation are represented by as follows:

_ _ I_ !
k—2(1—82)+ 31 u)(2501 02) +3u(2015 a2")

1 Iy
- - 18uk(20" —a, _ _ "
+ 9k2—8k+ 18(1 ,U)kgm 02) + 12 (rc571 gy) 241 u):5201 o2) 24;1(2(;; o3')
1 2 1 2
1/2
_ _ [
+8e2{1+§+ 30-4)(201-03) | 320102 )H
2 27‘1 27‘2
Moo= Venr (44)
—e
If A2 =0y, i = 1,2. Then, the equation (44) can be represented as:
- - 320" —a
k—2(1—62)+ 3(1 #)(2501 02) + 1 0é 05)
7‘1 rz
- - 18uk (20" —a, - - 24u(20" -0
+ |92 -8k + 18(1 ,U)/:é201 02)+ Iz (rt571 gy) 2401 ,u):5201 o) 24u ;751 o)
1 2 1 9
1/2
+8€2 1+ % n 3(1—#)(2;71—02) + 3,u(20'15—0’2)
2"1 2 Ty (45)
o1 =
2v'1—e?
and
- - 3u20" -0,
[k—za—e%+3ﬂfmfiaﬂ+ Mogaﬂ]
7‘1 r2
- - 18uk (20" —a, - - 24u(20" -0
_ [9k2—8k+ 18(1 /~t)k§201 02) + 1z (r(571 ay) _ 24 u)r(gal g2) 1( :;1 0y)
1 2 1 2
1/2
- - 3u(20" —a’
+8e2{1+§+ 3U-p(201-07) | 3420, ”2)H
27"1 27‘2
927 . (46)

2V1 —e2

Since, for collinear points £ > 1. Hence for 01,09 <1, e <1, we get:

k2 _ 8k 18(1 - wk(201—03) 18uk(20|—05) 24(1-u)(201-03) 24207 —05)
—OR+ i + 5 N i - B
1 2 1 2
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k 1-p)(201 — 3u2d’ —al)
+8e2{1+—+3( WR2ay 02)+ K29, 02} >1. 47

5 5
2 2ry 2r,

As A% = s, from equation (@5), o1 > 0 and it gives two real roots of opposite signs, similarly
from equation (46), 02 < 0 and it provides two imaginary roots. Therefore, the solution for
equation (44) can be given as:

Ai = Ci1€plv + Cizepzv + CiCOS(pgv— Ciy), 1=1,2, (48)

where p1, p2, p3 are the roots of equation (41). The first and second term of equation show
the exponential growth in the value of the roots of 1; and dominates the third term. Hence from
equation (45) and (46), it is clear that the motion is unstable near collinear points.

04 T
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Figure 1. Correlation of characteristic root 1; and 6’1 for L1 (o1 = 0.0005, o9 = 0.0002 to 0.0004,
o’ =0.0005, o) = 0.0002, £}, = 0.002)
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Figure 2. Correlation of characteristic root A; and &, for L (01 =0.001, 02 =0.002 to 0.004,0) = 0.001,
o’y =0.002, £} = 0.002)
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04

035 —
03—
025 —

f<—— 5,=0.0003,0,= 0.0005,0/,=0.0001,6,,=0.0002
015 ‘

<——— 0,=0.0003,0,= 0.0008,0, =0.0001,6,=0.0002 , ,
©,=0.0003,0,=0.0004,0,=0.0001 ,ozﬂ)m

Figure 5. Correlation of characteristic root 1;and 8’1 for Lg (o1 = 0.0003, o9 = 0.0004 to 0.0006,
o', =0.0001, ¢, = 0.0002, £}, = 0.002)
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Figure 6. Correlation of characteristic root A;and 8’2 for Lo (o1 = 0.0003, o9 = 0.0004 to 0.0006,
0} =0.0001, o, =0.0002, €] =0.002)
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Figure 7. Correlation of characteristic root A; and 8'2 for Lo (01 =0.0003, o9 = 0.0002, 0’1 =0.0004 to
0.0006, 0’2 =0.0002, 5’1 =0.002)
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Figure 8. Correlation of characteristic root 1; and 8’1 for Ly (01 =0.0003, o2 = 0.0002, 0’1 =0.0004 to
0.0006, 0’2 =0.0002, 6’2 =0.002)
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Figure 9. Correlation of characteristic root A? and 5’1 for L3 (o1 =0.003, g9 =0.002, a’l =0.003 to 0.005,
05 =0.002, £, =0.002)
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Figure 10. Correlation of characteristic root /1% and 5’1 for L3 (01 =0.003 to 0.005, o9 = 0.002, 0’1 =0.003,
05 =0.002, £, =0.002)

5. Conclusion
The formula derived in this paper can be applied to the binary system as two primaries and a
space craft as third body.

(1) The motion around the collinear point L1 is unstable for different values of 8’1, 8'2, o1,
02,07 and 05 as k>1 and /1% >0, /1% < 0. This can be analysed from Figure (1, Figure
Figure [3|and Figure

(i1)) The collinear point Lo also shows the instability of motion in its vicinity as 2 > 1 and
/1% >0, /13 < 0. This is evident from Figure |5, Figure @ Figure [7|and Figure |8/ for different
values of €, €5, 01, 02, 0 and 0},

(iii) The motion of infinitesimal around L3 is stable for some values of £, &), 01, 02, 0} and
o, because /1% o <0 as well as & < 1. It is also observed that increment in values of €], &5,
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o1, 09, 0’1 and 0’2 tends the system to be unstable. This can be seen from Figure @ and
Figure 10| as roots become imaginary.

For different values of €, €5, 01, 02, 0} and o, our result is in conformity of the results of
Usha and Narayan [25] and Narayan and Singh [[18]]. The existence and stability of collinear
equilibrium points of the elliptic restricted three body problem with different conditions has
been analysed. The figures are drawn using MATLAB R2016a.

Hence we arrived at the conclusion that motion around collinear point L; and Lo are
unstable, while motion around L3 is conditionally stable for some values of €/, €5, 01, 02, 07}.
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