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1. Introduction

The present study aims to investigate the condition of existence of resonance and their stability
of oblate infinitesimal in the neighbourhood of triangular equilibrium points, when both the
primaries are triaxial in the Elliptical Restricted Three Body Problem (ER3BP). For the long
term evolution of dynamical system resonance plays a very important role. We have adopted the
method given by Markeev [10] in which the Hamiltonian function pertaining to the problem is
made independent of time by using several canonical transformation. The existence of resonance
and their stability of oblate infinitesimal at and near the resonance frequency ws = % has been
analysed using simulation technique by drawing the region of stability in circular as well as
in Elliptical case. The study of infinitesimal motion around the triangular point in ER3BP
has been described in detail by Danby [3] and the problem on characteristics exponent of the
equilibrium solution was studied by Bennett [1] and many others.

The ER3BP has been described in considerable details by Danby [3], Szebehely, Rabe.
Markeev, Halan and Rana and Khasan. The influence of the eccentricity of the orbits of the
primaries with or without radiation pressure on the existence and stability of the equilibrium
points are studied by on the non-linear stability of the triangular liberation points of the R3BP
in presence of resonance was studied by Chandra and Kumar [2]. Linear and non-linear stability
of the triangular libration point for the photo gravitational ER3BP was studied by Kumar and
Choudhary [8], Markellos [11], and Markeev [9]].

The stability of infinitesimal mass around the equilibrium points of the elliptical restricted
three body have been studied by above mentioned authors considering the various perturbation
forces. The authors have investigated the different aspects of the elliptic problem. The existence
of the liberation points and their stability in the radiation elliptic restricted three body problem
has been investigated. The stability of the motion of infinitesimal around the triangular
equilibrium points are depending on u and e. The different aspects of the same problem
in details have been investigated. The existence of libration points and their stability in the
photo gravitational elliptical restricted three body problem have been studied. The analytical
investigation concerning the structure of asymptotic pertubative approximation for small
amplitude motions of the third point mass in the neighbourhood of a Lagrangian equilateral
libration positions in the planar, elliptical restricted three bodies have been investigated.
After a sequence of canonical transformations, they formulated the Hamiltonian governing
the motion of the negligible mass body using the eccentric anomaly of the primaries elliptical
Keplarian orbits as the independent variable. They studied the Liberalized system of differential
equation of motion obtained from expanding the Hamiltonian around a Lagrangian solution. The
approximated integrated of the elliptical restricted three body problem by means of perturbation
technique based on Lie series development, which led to an approximated solution of the
differential system of canonical equation of motion derived from the chosen Hamiltonian

function have been discussed.
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The present study aims to investigate the condition of existence of resonance and to study
the linear stability of oblate infinitesimal body around the triangular equilibrium points in
the model of elliptical restricted three body problem, when both the primaries are triaxial
in elliptical as well as circular case. The method given by Markeev is used in which the
Hamiltonian function pertaining to the problem is made independent of time by using several
canonical transformations. Ly5 in the elliptic restricted three body problem in presence of
parametric resonance. In this model, both the primaries are triaxial. This is achieved by the
method given in Markeev [[10] in which the Hamiltonian is made independent of time using
canonical transformation. This model can easily be applied in the astrophysical applications for
the study of many stellar systems.

The present paper is organized in five sections. Section [1/describes introduction; Section
describes the equation of motion of the problem; In Section (3| the stability of the system in
Circular case e = 0 has been investigated; Section |4| describes the stability of the system in

elliptical case e # 0 has been investigated; Section |5| present the discussion and conclusion.

2. Equation of Motion

The differential equation of the motion of the oblate infinitesimal mass in elliptical restricted
three body problem under triaxial primaries in the barycentric, pulsating and rotating, non-
dimensional coordinates are given by Narayan et al. [[12]
1 0o 1 oo
1 / 1 /
x' -2y = —| —|, +28 = —m8M8|—|, 2.1

Y (1+ecosv)(0x) Y (1+ecosv)(6y) @1

where (') denotes differentiation with respect to v,

Q_(x +y) {(1 ) LB (1-wl201-02)+ A4l 3(1—u)[(01—02)y2+A4]

re 2r1 2r?
,u[(201 02)+A4] 3ul(oh —ah)y? +A4]} 2.9)
2r2 2r2
where
3 3 3
n2=1+ §e2 + 5(201 —09)+ 5(20’1 - 0y),
m
ri=@+p?+y? r3=G-1+p?+y? p=—, (2.3)
mi+mog

where m and are masses of the primaries o1, 02, 0'1, 0’2 and A4 are oblateness triaxial
parameters while e and v are the eccentricity of orbital and true anamoly of the primaries,

respectively. The coordinates of the triangular equilibrium points are:

{1 e? pe? €2 11 1-3u 11 1-2u 11
=4=— - +——-——01— o1+—0g+ o2+—0
2 21-p) 201-p) 2 8 20 8 2 8
5 7 3 5
L . T Y. | A4},
2(1 ) 8 2(1—p) 2(1—p)
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\/3[ 2{ e? pe? €% 11 2(1—3u) 11 2(1—2;1)
y=— 1+—4-— + - ———01+—= O1+—-—09—— g9
2 3l 31-w 31-w 3 1277 3\ 2u 12°° 3| 2u
11 5 7 1( 3 4 2( 5
B T D T R O (T 24
1271 20-p 122 3lad-w 3 6\(1-p

Thus, the coordinates of the triangular equilibrium points has been obtained up to first order
terms in the parameter 01, 02, 0, 05 and A4 which is represented by (2.4). The system (2.1)

described the motion of dynamical system with lagrangian, which is represented as
(x2+y2)+i{(1—u) U

1
L=ZG2+9)+(x—xy) +

+ —_—
2 1+ecosv 2 n2| rp ry
N (1-wl201-02)+A4] 30 -plo1 - 02)y? + A4l
3
2r1 2r?
(207 — 0+ A4l 3Bul(o] —0h)y® + A4l
I YAV (G 4}_ (2.5)
2r; 2rg
The Hamiltonian of the problem is given by:
H=-L+px+pyy, (2.6)
where
oL .
r=—=X—-
p ok Yy
and
_ oL

=——=y+x,
Dy 3y y
where p, and p, are the generalized component of momenta. Thus, using equation (2.5) and
equation (2.6), the perturbed Hamiltonian is given by:

1 ecosv
H==(p2+p%)+ - L CEPY 2.2
2(px py)+(ypx—xpy) 2(1+ecosv)(x y7)
1 i{(l—u)JrﬁJr(1—M)[(201—02)+A4] 31 -wlo1—02)y* + A4l
l+ecosv|n2| r ro 27‘?1’ 2r§
(20" —o))+ A4l 3Bul(c! —ol)y? + A4l
+/~‘ 1 92 4l Hiloy 9y 4 }] @.7)
2r3 2r52’

Since the two triangular equilibrium points are symmetrical, the nature of the oscillation
ofinfinitesimal near two points will be the same. Hence, in further calculation the motion
near theequilibrium point L4 will be considered. So, shifting the origin to L4 by the change of
variables given by:
x=¢+q1,
y=n+qz,
Px=P:+D1,
by=pytp2,

(2.8)
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where the displacement of infinitesimal at and near the equilibrium point L4 is represented as

follows:
{1 e? pe? % 11 1-3u 11 1-2u
{=45-— +to——01- +
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The solution of equation (2.9) in the new variable are given by g1 = q2 = p1 = p2 = 0 which is
the equilibrium position. Now, the Hamiltonian H can be written in the form of H; as the sum

of terms of the kth degree homogeneous in the variable q1, g2, p1, p2 as:

H = in,
0
Hy+H{+Hy+H3+..., (2.10)
where
Ho=H(,n,p¢, py) = constant (2.11)
and
H,=0. (2.12)

The Hamiltonian can also be written as:
e Ccosv

2, 2
—(x“+
2(1+ecosv) * Y

1
H= E(p,% +p§,) +(ypx—xpDy) +
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1 1 1-wl(201—03)+A
“TToooos F{(l—u)r;1+ur51+( [ 012 a2) 4]r;3
_30-plo1-09)y* +Aql 5 20y -0y + A4l
9 1 2 2
3ul(o —oh)y? + A4l
_oHlloy 223’ 4 755} ' 2.13)

Now, expressing the coordinates in the form of general coordinates, we have
rit=r(q1,92),
ry' =8(q1,92),
r1®=alq1,q92),
rs° = Plq1,q2),
ri°=alq1,q2),
r3° =b(q1,q2). (2.14)

Now, for analyzing the linear stability expanding each function of equation (2.14) by Taylor’s

theoremupto second order terms, we have:

1
f(q1,92)=f(0,0) +[q1/1(0,0) + g2£2(0,0)] + E[q?fn((), 0)+2q1q2£12(0,0) + g2 f22(0,0)]
1
+ g[cﬁfm(o, 0) +3¢2¢2£112(0,0) + 3192 F122(0,0) + 3 f222(0,0)]

1
+ ﬂ[q‘ifnll(o,O) +443g2f1112(0,0) + 692 ¢4 f1122(0,0) + 4q 195 f1222(0,0)
+ g f2202(0,0)], (2.15)

1
8(q1,92) = g(0,0) +[g181(0,0) + g282(0,0)] + E[q%gn(O,O) +2q192812(0,0) + q%gzz(0,0)]
1
+ g[q?l’g111(0,0) +3¢2928112(0,0) +3¢1928122(0,0) + g5 g222(0,0)]

1
+ ﬁ[q%gnn(o,m +493q981112(0,0) +6¢2q221122(0,0) + 49195 g1292(0,0)
+ q382922(0,0)], (2.16)

1
a(q1,q2) = a(0,0) +[g1a1(0,0) + gaa(0,0)] + 5[q%cm(o,m+2qlqzoc12(o,0)+ q2a22(0,0)]
1
+ g[cf;‘am(o,m+3q%qcmz<0,0)+:’uqr1q§a122(0,0>+ q5a229(0,0)]

1
+ ﬁ[q%ann(0,0) + 4q?iQ2061112(0,0) + 6Q%qga1122(0,0) + 4Q1qga1222(0,0)
+ q32222(0,0)], (2.17)
B(q1,q2) = B(0,0) +[g161(0,0) + g22(0,0)]

1
+ 5[(1?/311(0,0) +24¢1q2B12(0,0) + g2 B22(0,0)]
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1
+ g[q?ﬁm(o,on3q%qzﬂm(o,o>+:%qnqr%ﬁlm(o,onq%ﬁmm,o)l

1
+ ﬂ[q‘iﬁuum,m +44¢3¢261112(0,0) + 6¢7 5 L1122(0,0) + 49195 B1222(0,0)
+ qgﬁ2222(0,0)], (2.18)

1
a(q1,q2) =a(0,0)+[q1a1(0,0) + g2a2(0,0)] + 5[(1%“11(0,0) +29192a12(0,0) + g3a22(0,0)]
1
+ g[qiam(o,m +3¢2¢2a112(0,0) +3¢195a122(0,0) + g5a22(0,0)]

1
+ ﬂ[Q%ann(O,O) +4q592a1112(0,0) + 6¢3 g5a1122(0,0) + 49 195 1222(0,0)

+ qgazzzz(0,0)] (2.19)

and
b(q1,92) =b(0,0)+[q161(0,0) + g2b2(0,0)] + = [q b11(0,0)+2g192b12(0, O)+q b22(0,0)]
+g[qlbln(O,O)+3q1(I25112(0,0)+3Q1Q§5122(0,0)+ngmz(O,O)]

1
+ ﬂ[q‘ibuu((), 0) +4q3q2b1112(0,0) + 697955 1122(0,0) + 491955 1222(0,0)

+q5b2222(0,0)] (2.20)

and evaluating values at the equilibrium position.
The values of f(g1,q2), at the equilibrium points are evaluated as:

5 2 1 2 1 55 1(1-3 55 1(1-2
f(0,0)={1+—( ¢ )+—(ue )——e2+—01+ ( 'u)al——az——( H)az
1201-p) 12(1-p) 12 48 6\ 2u
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48 12\1—-pu 48 4\1-pu 3 12\1—-pu
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e e
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- 36(1 U
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/11(0,0) { 4 16\1-pu) 16\1—p) " 16° 627 8\ 2 64
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Equation (2.13) can be expressed in the following form:
ecosv

1
Ho==(p?+p2)+ - f— (@%+qd)- 2A - B-q20),
2 2(pl p3)+(p192 —p2q1) 2(1+ecosv)(q1 q3) v(ql q192B —q5C)

1+ecos
(2.21)
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where

1 19( e\ 19(uwe?) 29 , 21 , 107 23 171 247 23
A=3-+— -— ——e“+—pue” + o1+ 01— HO1— —=02— ——032
8 32\1-p) 32\1-u) 327 16 1287 32u 32 12877 32u
177uce 301 , 171 , 185 , 135 , 1 41
- o+ o+ —=09——— )
32 128 32 32

3 31( &2 2091 2 91 2431 3 1187 3 1063
B:\/g{—+— ¢ )— (,ue )— e? - pe? — = p— 01— o1+ HO1
4 52\1-p) 1872\1-pu) 104 624 2 192 16u 96
1759 13 821uce 289 , 4159 , 1256 , 3923 , 37 973 }

+ + +—05— ——
192 72" 484727 96 192717 192 717192727 192
{5 73( e? ) 323( uez) 241 , 563 , 1401 27 2215 1305
C=9=-+— = - e”+ pe'———01+-—01+——Uu01+——=02
8 72\1-pu) 288\1-u) 144 288 128 32u 512 128
27  2743uoy 537 , 1104 , 309 , 201 , 585 297

- - - e - 2224, 220, (222
32172 s12 1281 512 32 H727 g 4T g M 4} (2.22)

3. Stability of Triangular Equilibrium Point in Circular Case
The second order Hamiltonian of the problem is given by (2.21) becomes the Hamiltonian for
the circular problem upto 2nd order terms given by:
1
H= E(p? +p2)+(p1g2—p2q1) +(q3A — q192B — ¢30). (3.1)

The variational equation for the circular problem can be written as :
0H,

" dg;

Di=
and

. OHj

ql - apl ’
where H is given by (3.1), where (i = 1,2). Hence, we have:

G1—2¢2=(1-2A)q1+Bqo,

G2+2q1=Bq1+(1+2C)qa. (3.2)
Now, for further investigation of motion, using the transformations,
q1=Le",
g2 = Me,
where L, M and A are parameters. Substituting, the above transformation in (3.2),
the characteristics equation is obtained as:
A2-(1-24) —(2A+B) | _
(2A-B)  A?-(1+20)|
Solving, the above equation by substituting the values of A, B and C from (2.22), we have
4 4951 4159 379 309
AF+41-

B o+ 22 -2 A+ 2 — 91 ’}AZ
o56 MO gpg H027 g HAM4T gg HO1 7 2202

(3.3)
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(3.4)

27 ){1+1063 821 973 1967 , 329 ,} .
——u(l- 01— —0 - 01— —05¢ =
g TR 72 17 72 92T g 4T Tgg 717 39 72

Let us consider,
A =iwy,
/12 = iwz.

The equation (3.4) can be written as:

4951 4159 379 309
4 / l 2
+<41—-— +— —— Ay + — -21
w { 956 Ho1 956 Hoa 16 HAY4 39 Hoy ,uaz}w

27 1063 821 973 1967 , 329 ,
1+ =0.

—Zu(l—u) 01— o9+ 4— 96 01— 32 Oy (3.5)

72 72 18
Thus,

9 1 H 4951 4159 379 309
wTo= 1-
1275

o1+ —— 0y — — A+ —
956 MOt 956 H727 15 HM T 39

{ 4951 +4159 379 A +309 ' 49 ,}
————uo o9 — —uo|— o
128”1 128”2 8# 4 16”1 HO 9

1063 821 973 1967 , 329 , 2
—27Tu(l -1+ 01— o9+ Ay

po'y - 21u0’2}i

- 01— )
72 72 18 96 32
i.e.,

. {1[{1 4951 4159 3719 809 ., U,}
=4=|31- —Fuo1+ —-pog— — — oy —
1712 956 M1 " gpg H02 7 T1g M4 T Tgg HO1T 22K

4951 4159 379 309
+41—-—— +— ——pAs+ —puoh —42 ’}
{ 128 Ho1 198 Ho2 3 HAay 16 Mo Hog

1
1063 821 973 1967 , 329 12
_oTu(l-wd1+ _ 2000, o 2229 '}]
He “){ 72 1T 79 92T g T Tgg 17 3 72

{1[{1 4951 4159 879 . 809 ., ,}
wg=4=|31-——puo1+ ——pog— — ——puoy—21uoc
272 956 HO1 T g5 H727 g M4 T gg HO1T 22 H02
{ 4951 4159 379 309

1-—— + — - ——UA4+—uo —42 ’}
128”01 128“02 8#4 16”01 HO9

DO
—_—
[T

, (3.6)

(3.7)

_— ){1+1063 821 973 1967 , 329 ,} 2
- - 01— —0 -—01—-—0
i 72 1T 79 92T g T Tgg 17 3 2

The equilibrium position is stable if w1 o are purely imaginary and hence, bifurcation occurs,

[
—_——
[

Hence,

[ {1 4951 4159 379
128 H71 7 1og HO2

309
3 A4+ Eua'l — 42/,t0'2}

_ _ 3.8
72 72 18 96 '17 32 72 (3.8)

If the equality relation holds, then we have :
{ 4951 4159 379

1063 821 973 1967 329
—27,u(1—u){1+ 01— o9+ Ay ! 'HZO

309
pAs+ —po - 42,110'2}

1- 222 o+ -
Ko HoZ= g 16

128 128
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- ){1+1063 821 9073 1967 , 329 ,H . 59
- - 01— ——0 - o1———0,¢| = :
A 72 O1T 79 72T g M T Tgg U1 32 72
Hence, the value of u is given by:
1 4951 4159 379 309
==[{1+ - + Ay — ——uo’ +42 ’}
H 2{ 128 Ho1 7 g HO2 T Tg MM T g HO1 T RALO

23 2888973 2240325 617409 121581 , 221697 |,
1+ A o -

23 _ _ . (3.10
27 2944 17 9944 72" 184 T T 92 717 368 02” (3.10)

1 the positive sign is inadmissible. Hence, the region of stability in the first

9
approximation can be written as:

Since, u <

0< <1 {1+4951 4159 +379 A 309 ! 49 ,}
— —— o1 — o - o o
H 2 128”1 128“2 8#4 16”1 HOo
23 2888973 2240325 617409 121581 , 221697 |,
-1/ =91+ 01— o9+ Ayg— 01— Og¢ |-
27 2944 2944 184 92 368

(3.11)

Thus, the value of uresponsible for stable equilibrium points is given by:

Heritical = 0.038520 — 433.5136401 + 334.930209 — 1524.798A 4 + 600.20340"; +299.012307,.

(3.12)
Also, we have
1
w1(pe) = wa(pe) = E
and
(1)1(0) = 1 ,
(1)2(0) =0.

Thus, the parametric resonance is possible in the neighbourhood of the value of u for whichthe
frequencies w; and wg given in equation (3.6) and equation (3.7) satisfy at least one of the

following relations:
N

w1 = E ’
N

w2 = 9

w1 — w9 = N.

The dependence of w; and wg on y is given in the graph. In the region equation (3.11), the only

resonance wg = % is possible. The corresponding value of u for wg = % is given by:

po = 0.0285959 + 1.7790610 1 + 0.281208002 — 1.51279A 4 — 1.13198650" + 0.37368407.
(3.13)
The equation(3.13) gives the boundary of the stability region when the orbit is circular. The
result is same as given in Kamel [[7], when 6 =0, 01 =0, o2 = 0. The region of stability and
instability are plotted in the graphs with the help of MATLAB.
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4. Stability of Triangular Equilibrium Points in Elliptical Case

The Hamiltonian of the system is given by (2.21). For small values of e, expanding the function

Hyin powers of e, up to first approximation, we have:

1
Hy= §(p§ +p2)+(p1ge — p2q1)

1 1
+ecosv{(§ —A)q% +Bqgi1g9+ (5 +C)q§} +(q%A -q192B - q%C)-

Now using the Canonical transformation,

[q1,92,p1,p21=1q7,95, P}, P5IN,

(4.2)

Journal of Informatics and Mathematical Sciences, Vol. 14, No. 1, pp. @ 2022

(4.1)



Resonance Stability of Oblate Infinitesimal in the Neighbourhood of Triangular...: S. Dewangan et al. 61

where
a1 aic1  —aicr  ai(l-wiby)
N = az ascs —agce  ag(l- w%bg) 43)
0 aibr ai1(1-by) aicy
0 -—agba aa(l-by) —agc2
and

8
Il
N =
S
@t.m N
[
N[

2
bi:l_i,
_-B
Ci l_i’
li=w?+2C+1, (4.4)

where i = 1,2 and A, B, C are same as given in equation (2.22) and w; are given by equations

(3.6) and (3.7).
Now rewriting equation (2.22) as:

_ 17(0) (1)
Hy;=H,”+H,",
where H (20) is the Hamiltonian independent of eccentricity and H (21)is the Hamiltonian containing

first order approximation in e. Hence, we have:

HY = (p1 +p2)+(p1g2 — p2q1) +ecosviAq? — Bqiqz — Cq2l,

1 1
H(zl) = ecosv{ (5 —A)q% +Bqiq2+ (5 + C)q%}.
Now using the transforming given in the equation (4.2), equation (4.3) and equation (4.4) in the

above equation, we have:
1 1

Hy = Q(P? +wig?) - §(p§ +w35q3) +(p1ga— paq1) +ecosviaqs +bps +cqsps +...},  (4.5)
where

a= Aa% +Ba%cz + Ca%cz;

b =Ca3by;

¢ =-Baiby - CaZbscy. (4.6)
Here, dots denote the second order terms in p) and g, which are not taken into consideration
for further calculations. Now taking the transformations of variables:

q _( 1)L+1 V

wi

Pl =v2a;cosw;(v—(-1)""1B;) (4.7)

Lsinw;(v—(-1)"186;),
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and
1
w9 = 3 +e, lelx1. 4.8)

The terms containing eccentricity are considered as perturbations in the Hamiltonian. So, using
the above transformation of variables, the perturbation in the Hamiltonian is given by:

2a a9
w;
Now, averaging the terms with finite frequencies between 0 to 27, in the above equation, we

H(zl): ecosv

sin? wo(v — B2) + 2bag cos wa(v — fa) — €2 gin? wa(v—P2)|.
w2

have:

H(zl) =e H (b —24a ) cos(2ev — 2w2 f2) + c sin(2ev — 2w2,62)}a2 . 4.9)

U= (b —2 4a),

V=c.
Substituting, the above values and simplifying the equation (4.9), we have:

H;l) = e[{U cos wa(—2¢v + fB2) — V sinwa(—2¢v + B2)}as]. (4.10)
Now in order to eliminate v, from equation (4.10) using canonical transformations:

ar=ai, P1=P1, As=as, Ps=P2—2ev. (4.11)
Hence, the non-periodic part of the perturbation is given as:

Hoy = e[{U cos2ws B2 — V sin 2wz fo}as — 2eas]. (4.12)
Now, the equation(4.12) is independent of v. Hence, its integral is:

Hy = hq = constant (4.13)
So, using equation (4.13) in equation (4.12), we have:

e[{U cos 2wz B — V sin 2w Botag — 2eag] = h1. (4.14)

Now, taking,

U
cos=———,

(U2 +V?2)2

sinf = L (4.15)

U2 +V2)2
Then the above equation (4.14) can be simplified as:

2
h+—2
e(U2+V?2)2

a2

Ql

2

cos(2wz s +0) = , (4.16)

where
h
e(U2+V?2)2
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Satisfying the condition:
2¢

— = <1,
e(U2+V?2)2

ie.,

1
le] < 5e(U2+V2)%. (4.17)
The inequality given by the equation (4.17) determines the region of parametric resonance in
the p—e plane in the neighbourhood of the point g corresponding to wg = % The boundary of

the region in the first approximation, accurate upto O(e)?, is given by:

,Lto—eA1<,Lt</.tQ+eA1, (4.18)
where
1
(U?+V?):2
Al = W i (4:19)
du -

Now, substituting all the required values in the above equation, the boundary of the region
given by the equation (4.18) of parametric resonance and local bifurcation about wg = % in the

first approximation in e has the form

p=0.038520 — 433.5136401 + 334.930202 — 1524.798A 4 + 600.20340" +299.01230, +e.
(4.20)

The region of stability and instability are plotted in the graphs with the help of MATLAB. When
the orbit is taken elliptical the boundary region is by the equation (4.20).
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Figure 5. Correlation between p and e for
A4 = 0.0002; o1 = 0.0003; o2 =
0.0002; o} = 0.0004; o5, = 0.0002

1

Figure 6. Correlation between p and e for
A4 =0.0; g1 =0.0003; o2 =0.0002;
o', = 0.0004; o, = 0.0002
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5. Conclusion

The stability of oblateness infinitesimal moving around the triangular equilibrium points when
both the primaries are triaxial under the Elliptical restricted three body problem has been
discussed. We have constructed a suitable normalized convergent Hamiltonian function and
investigated the stability of infinitesimal around the triangular equilibrium points and the
perturbed system analytically and numerically due to Triaxiality of primaries in circular case
up to the second order terms. The region of stability and instability of the linear problem for
the value of eccentricity e = 0 has been analyzed using simulation technique of the problem.
The region of stability of the linear problem in u and w2 plane has been clearly marked as
shown in Figures As observed from the figure the stable region decreases with increase in
the value of triaxial factor. We conclude that the effect of the oblateness of infinitesimal and
triaxiality of primaries affects the location and resonance stability of triangular equilibrium
points of the elliptical restricted three-body problem in the particular case, at and near the
resonance frequency

The method used by Khasan [|6] has been adopted to investigate the stability of infinitesimal
around the triangular equilibrium points. We have investigated the stability of infinitesimal
mass in the model of Elliptical restricted three body problem at and near the resonance
frequency wg = 1/2. The generalized component of moments for Hamiltonian function of the
perturbed system is expanded up to second order. We have established a relation in u —e plane
for determining the range of stability using simulation techniques with the help of MATLAB-15.
The stable and unstable region for stability of the linear problem u—e has been plotted as
shown in Figures [5H8 The region of stability decreases very slightly with the increase in the

value of the parameters: oblateness and triaxiality.
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