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1. Introduction

The restricted problem of three bodies is a special version of three body problem. This model
has a restriction that the third body(infinitesimal mass) has no effects on the two massive
bodies(Primaries). The eccentricity of the orbits plays a significant role which might be not seen
in the circular case. The problem under consideration, is the elliptical restricted three body

problem. The primaries moves in elliptic orbits about their common centre of mass, without
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being effected by the third body of infinitesimal mass. The position of the primaries are fixed
and the coordinates are obtained by dividing them by variable distance between the primaries.
The orbits of most celestial bodies are elliptical rather then the circular as such, the ER3BP
describes the dynamical system more accurately.

The ER3BP is a generalised form of circular restricted three body problem. it contain
some of the useful property of CR3BP. The elliptical restricted three body problem has been
described in detail by [3], [2], [7]], [17] and [18]]. The problem was further generalised by taking
certain specific characteristics of celestial bodies like oblateness and triaxiality. The influence of
eccentricity of orbits of the primaries with or without radiation pressure(s) and the triaxiality
of the primaries on the existence and stability of the equilibrium points were studied by [1l,
(4], 151, [6ll, [91, [10]1, [15], [16], [19] and [21]. The author has analyzed stability of triangular
equilibrium points L4 and L5 in ER3BP under the assumption that both primaries are triaxial
and radiating [13]]. Also the characteristic exponents of triangular solutions in ER3BP has been
analyzed [14].

The present study is an attempt which is devoted to the analysis of the existence of
resonance and the stability of triangular points in particular case when e = 0, assuming
that the bigger and smaller primaries are triaxial and the source of radiation as well. this
study will contribute to understand the effects of radiation, eccentricity and triaxiality on the
celestial dynamical systems. We have adopted the method due to Markeev [[7] and [8] in which
the Hamiltonian function pertaining to the problem is made independent of time using several
canonical transformations. The existence of resonance and the stability of infinitesimal near
the resonance frequency has been analyzed. The problem is discussed earlier by Narayan
and Singh [12]], Usha and Narayan [20], and Narayann and Shrivastava [11] with different

conditions.

2. Equations of Motion

The differential equations of the motion of the infinitesimal mass in elliptical restricted three

body problem under radiating and triaxial primaries in pulsating system is given by [13] and

[14] as
1 0Q 1 0Q
" _onll — (_)’ N, W (_)’ 2.1
X Y 1+ecosv |\ Ox Y X 1+ecosv\dy (2.1
where ' denotes differentiation with respect to v, and
g ¥ty 1 (A-mwar pgz  (1-p201-02)g1 (201"~ 03)gs
2 n? r1 ro 2r3 2r3
30 -w(o1-02)y*q1  3ula1’ - 02)y*qs 2.2)
5 5 :
2r] 2ry,
where
3 3 m
2 2 2, .2 2 2, .2 2
n® = 1+§(201—02)+§(20’1—U'Z), ri=@+w)+y°, ro=@@-1+p)"+y°, pu= P (2.3)
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where m1 and mgy are masses of the primaries. g1, q2 are the radiation pressure. 01, 02, 0'1
and 0’2 are triaxial parameters, while e and v are the eccentricity of orbits and true anomaly
of the primaries, respectively. There are two triangular equilibrium points in the plane of the
finite bodies around the coordinates (x,y) and then the three bodies form nearly equilateral
triangle. Since the equilibrium points are symmetrical to each other, the nature of motion near
the two triangular equilibrium points are given by [13] and [14].

1 (e5—€}) [— 1- (1 - p)éf €, 1- (1 - p)e]
x:——u+L+[—3—e’1—( W, 2 me 01+[z a,d-w U7k 1]02
2 3 8 2u 2u 8 2 2u 2u
3 3 3ue! -7 7 7 e €!
+[—— B, oH teg|lor'+ | —+ A T o9,
8 8(1-p) 8(1-pw 8 8(1-pw 81-p 2
3 2( (ef+ey) [-19 1-p) (A-pe]
y:i£[1 —{— 12 +[ —eﬁl+( W _ LG
2 3 3 8 2u 2u
15 € (1-p 1-pe -19 3 3pel
+[—+—1—( W LR [ B —6'2101'
8 2 2u 2u 8 8(1-w 81-w
15 7 Tuey €
R e T 02’}] (2.4)
8 81-p 81-p 2

Thus the coordinates of the triangular equilibrium points has been obtained up to first order
terms in the parameters €}, €;, 01, 02, 0] and o}, which is represented by (2.4). The system

(2.1) described the motion of dynamical system with Lagrangian, which is represented as

.2 .2 2 2
+ 1 + 11(1- 1-w(2o1 -
Le¥ 9  rmip+ iyt 1 ( u)q1+uq2+( w201 -02)q1
1+ecosv 2 n? r ro 2r3
N p(201 —09)qs 31 -poy —09)y%q1 _3# (01" —029) y%q2 2.5)
2r§ Qr? 2r‘;’ ’ '
where
oL oL .
Px:a—x:x—y, Py:a—y:y+x. (2.6)
We formed the expression for the Hamiltonian function of the problem using the formula
oL oL
H:—L+—_5c+—'y. (27)
0x oy
Hence, we have
H=-L+(P}+P})+(Pyy—Pyx). (2.8)

The perturbed Hamiltonian function of the problem can be find by use of (2.5) and (2.8), which
is reduced to the following form:

(P2+P2) x2 + y2 1
H=———+(Py—-Pyx)+———|1-——
2 ( Y yx) 2 [ 1+ecosv
~ 1 (1—,u)q1+,u¢I2+(1—,u)(201—02)Q1
(1+ecosv)n? ri ro 2r?1’
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201 — 09’ 3(1- - 2 3p (o1’ - 02') y?
(201 —05) a2 30— pio1-02)y*qr _3p(or'—02)ya ’ 2.9)

3 5 5
2r2 2r1 2r2

where P, and P, are the generalized components of momentum.

Since the two triangular equilibrium points are symmetrical, the nature of the oscillation of
infinitesimal near two points will be the same. Hence, in further calculation the motion near the
equilibrium point L4 will be considered. So, shifting the origin to L4 by the change of variables
given by:

x=¢+q1; y=n+qo,

DPx=pc¢t+P1; DPy=pytp2, (2.10)
where the displacement of infinitesimal at and near the equilibrium point L4 is represented as
follows:

1 (e,—€)) [-3 1-p) (11— pé 7 € (1-p Q-]
E:——M+L+[—— ’1—( ”)+ i U1+[— —1+( W _ s 1]02
2 3 8 2u 2u 2 2u 2u
3 3 3ue: -7 7 Tue, e
+[—— B, oH teg|lor+ | —+ A T o9,
8 8(1-pu) 8(1-p) 8 8(1-w 81-w 2
3[,. 2 (i+ey) [-19 1-w) (1-pe]
n:£[1+—{— 12 +[ —e'1+( W _ e o1
2 3 3 8 2u 2u
15 € (1- (1- -19 3 3ue!
+[—+—1—( ,u)+ i [ L o i —6’2](71’
8 2 2u 2u 8 8(1-p) 8(1-p)
15 7 Tue, e
15 7w THe, & 02/}] ’
8 8(1-w 81-p 2
V3 2{ (e} +€5) [—19 , (A-pw (1—u)e’1]
pe=—1+-13- + —€7+ - o1
2 3 3 8 2u 2u
15 € - (1— e ~19 3 3ue!
_+_1_( ,u)+ s 1] 2 [ S —6’2]01’
8 2 2u 2u 8 8(1-w 81-w
15 7 Tue, €
T e +—2]02’H,
8 8(1-u) 81-p) 2
1 (e5—€)) [-3 1- (1— pe] 7 € (1- (1—pe]
pp==—p+—2 1+[——e'1—( ,u)+ s 1]01+[— —1+( W _ di o2
2 3 8 2u 2u 2 2u 2u
3 3 3 el -7 7 7 e €
+[—— B, o teglor + | —+ BT ——2] o' (2.11)
8 8(1-p 8(1-pw 8 8(1-p 81-p) 2
The solution (2.11) in the new variables is given by the equilibrium positions:
q1=92=p1=p2=0. (2.12)
Now, expanding the Hamiltonian function (2.9) in the power of p; and q;, we obtained
o0
H = ZHK:H0+H1+H2+H3+H4+H5+..., (2.13)

K=0
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where Hy = H ({,np¢, py) = constant and Hy = 0.
We evaluated Ho,Hg,... using (2.10) and the terms of the Hamiltonian (2.9) are expanded

one by one, the terms are not depending upon p; and q;, and those of order one are neglected.
Hence, we obtain

.. P2+p?
() =3~ = 3lpe+p1)* +(py + P21 = 5(p} +p3) (2.14)
() (pxy—pyx) = (pe+p1)(n+q2) — (P +Pp2) € +q1) =(P1g2—P2q1) (2.15)
2
i) greeniss (2 +5%) = s (€ + g0 + (0+ 2)"} = st (a3 + 3) (2.16)
(i) 1 _ (1—#)(1—6'1)+,uq2+(1—u)(201—02)(1—€'1)+#(201'—02,)(1—6’2)
(1+ecosv)n?2 ri ra 2r"i 2r§
3(1-w(o1-02)y*(1-¢€)) 3u(o1' —02')y*(1-¢h)
_ = — = (2.17)
2r] 2r,
2 2 2 2 2
where ri = (x+p)" +y*=(E+q1+p)" +(n+4q2)”,
1 (ey—€) (-3 1- (1— e 7 € @1- (1— pe]
ri=lqi+=—p+ 21 {—— ’1—( W ook 1}01+{— a,d-p U7 1}02
2 3 8 2u 2u 8 2 2u 2u
3 3 3ue! 7 7 Tue, € 2
+{—— B, oH +e’2}01’+{—+ B ——2}02’+u
8 8(1-p 81-p 8 81-p 81-p 2
3 2 ( (e)+ep) [-19 1- (1 - e
+ q2+£{1 —{— 12 +[ —e’1+( W _ a 1]01
2 3 3 8 2u 2u
[E+i_(1_”)+(1_#)€/1 2 [_19— M, By —e’]m'
8 2 2u 2 8 8(1-p 8(1-p 2
2

+

1 7 ! !
L, +€—2]az'}H ,
8 "81-p 81-p 2

r1t=f(q1,q2)

I _ ALl _ _ 1_ !/ ! _ 1_ !/
:[q1+1+—(€2 61)+{—3 e - H)+( H)€1}01+{z+€—1+(1 m_ N)€1}02

2 3 8 1 2u 2 2 2u 2
3 3 3ue! -7 7 Tue, €. 2
+{—— B, oH +€’2}01'+{—+ B ——2}02’]
8 8(1-p) 8(1-p) 8 81-p 81-p 2
A 92,-1/2
t(a2+ 3 ] (2.18)
2 2 2
andrgz(x—1+u) +y?=(E+q1-1+p)" +(n+q2)
1 (e5—€) (-3 1- (1 - e 7 € 1- (1 - e
% v 8 2 2u 2u
3 3 3pe! -7 7 Tue, € ? A2
+{—— B, o +e’2}01'+{—+ ] ——2}02’ +(q2+—)
8 8(1-p  81-p 8 8(1-p 8(1-w 2 2
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’”§1=g(Q1,Q2)
I _ Al _ _ 1_ !/ / _ 1_ /
:“ 1 (e 61)+{ 3 6,_(1 /,t)+( u)€1}01+{7 61+(1 p u)el}a2

q1—5+

2 3 8 1oy 24 2 2u 24
-1/2
3 su  Bpey |, (=T Tw  Twe € ] A\?
+ §_8(1— )+8(1— +€2 g1 +y— + ~ - ~ ——= 009 +1q2+—
U ) 8 81-pw 81-p 2 2
(2.19)
rISZa(Q1,Q2)
B P PSS YD - SRS
179 3 8 12 2u 18T 2" T 2u 24 2
-3/2
3 3u 3wy =T T Tweh &) )P A2
+ 5_8(1— )+8(]_— +€2 g1 +9y— + — - — —— 02 +1gq2+—
0 ) 8 81-pw 81-p 2 2
(2.20)
3% =B(q1,92)
- “q1_1+(€'2_€'1)+{__3_ ,_(1—u)+(1—u)€i}01+{z ﬁ+(1—u)_(1—u)€’1}02
2 3 8 L 2u 2u 8 2 2u 2u
-3/2
3 su  Bpey |, [T Tw  Twey ey ] A\?
+ §_8(1— + — +€2 o1 +y— + — - — —— 02 +192+—
W 81— 8 8(1-w 81-w 2 2
(2.21)
Similarly
r1° =a(q1,q2) (2.22)
ra’ =b(q1,92) (2.23)
where
A 2 (ef+ey) [-1 1- (1 pe] 15 € @1- (1 pe]
—:§[1+—{— 12 +[ 9—€ﬁ+( W _ e 01+[—5+—1—( s 1]02
2 2 3 3 8 2 2u 8 2 2u 20
-19 3 3ue! 15 7 Tuey, e
L B i —6’2]01’+ SN e T 02’}] (2.24)
8 8(1-w 8(1-p) 8 81-w 8(1-p 2

In order to expand H in powers of ¢1 and q2, we required the expansion of /' (g1,¢2), £(q1,92),
a(q1,92), B(q1,92), a(q1,q2) and b(q1,q2) with the help of Taylor’s series, and we get

f(q1,92)
1
=£(0,0)+[q1/1(0,0)+g2f2(0,0)] + B [¢%£11(0,0) +2g1g2f1 2(0,0)+ q5f22(0,0)]
1
+2[41f111(0,00+3¢72£112(0,0+ 391431 2 20,0+ g5 f2 2 5(0,0)]
i 4 3 2 2 3 4
* o1 q1/1111(0,0) +4q792f111 2(0,0) + 69794f11 2 2(0,0) + 4q 195122 2(0,0) + g5 f2222(0,0) | +...

(2.25)
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and

g(q1,92)

1
=2(0,0)+191£1(0,0) +¢2g2(0,0)] + 5 [¢2211(0,0) +2¢1g281 2(0,0) + q2g5 2(0,0)]
1
*5 [¢32111(0,0)+3¢2q281 1 2(0,0) +3q192g1 2 2(0,0)+ g5 g2 2 2(0,0)]

1 2
+ 57 |a18111100,0)+ 493928111 20,0+ 64305811 2 2(0,0) + 491938122 2(0,0) + G g2222(0,0) | +...
(2.26)
similarly

a(q1,92)

1
= @(0,0)+[q121(0,0)+g2a2(0,0)] + 5 [¢2@11(0,0)+2g1g2a1 2(0,0) + g2az 2(0,0)]
1
+s [¢3@111(0,0)+3¢2gaa1 1 2(0,0) +3q1q2a1 2 2(0,0) + g5 ag 2 2(0,0)]

1 2
* o1 [Q%a1111(0,0)+4Q§Q26¥111 2(0,0)+ GQ%anu 22(0,0) +4g1g5a122 2(0,0) + q5a2292(0,0) | + ...

2.27)
and

B(Q1,92)

1
=p(0,0)+[g11(0,0)+q22(0,0)] + [¢2611(0,0) +2g 19261 2(0,0) + g2 B2 2(0,0)]
1
+5 (42111 (0,0)+3¢2g2B1 1 2(0,0)+3q1g2P1 2 2(0,0) +q3 B2 2 2(0,0)]

1 2
+ 57 | 71B1111(0,00+ 493q2P111 2(0,0) + 647, h11 2 2(0,0) + 4q195B122 2 (0,0) + g3 P22 (0,00 +..
(2.28)
similarly

a(q1,92)

1
=a(0,0)+[q1a1(0,0)+g2a2(0,0)] + 3 [@2a11(0,0) +2g1g2a1 2(0,0)+ g3as 2(0,0)]
1.3 2 2 3
+ 6 [¢7@111(0,0)+ 3¢5 g2a1 1 2(0,0)+3g1g5a1 2 2(0,0) + g5as 2 2(0,0)]

1 2
* o1 [Q%<11111(0,0)+ 4q7qeai11 2(0,0)+ 6q%q2a11 22(0,0)+4q1g5a122 2(0,0) + ¢5a2222(0,0) | +...

(2.29)
and

b(q1,q2)

1
=b(0,0)+[q1561(0,0)+ q2b2(0,0)] + 2 [@3b11(0,0)+2q1g2b1 2(0,0) + g3bs 2(0,0)]
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1
*5 [¢36111(0,0)+3¢%g2b1 1 2(0,0)+3g192b1 2 2(0,0) + g5bg 2 2(0,0)]

1 2
*51 [Q%bllll(O,O) +4q3q2b111 2(0,0) + 661%612511 22(0,0)+4q1g5b122 2(0,0) + ¢3b2222(0,0) | +...

(2.30)
Substituting values in equation (2.25), we get

-1_

% € 4oy (-poy 6loy (-poy 350y = 9uoy 230y = 2luoy
ryT= o

1- =+ =+ + + - +—=
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! ! ! ! ! !
-1 € € 27 1- 19 1- 3o 3uo 130 Tuo
+fl1{ _f2 .0 2710y (A-poy 190y (-pog 3% 1 2 2

+ +
2 12712 16 2u 16 21 4 16-p 8 16(1-p
V3 {1 5ey . € L6loy (-woy 2803 (-pog 170 7pol ol  49uo) }

“p G

6 "6 s e 8 3u 12 "8u-p 1 24a-p

Llel-t e Ty
271

4 24 24 32 24 32 2u 8 '301-p 2  320-p

/3 3 € by 470, 23(1-woy 1709 (1-pog 410y 115p0) 7oy,  119u0)
+V3qiqe\ -+t -+t t+t— - —+t—(—— - —— ——+——+ -—= -
1712 12 24 124 12 64 16 241-p) 8 3201-p)

1 2{ -1 7€l Tel L 30501 3(-poy 2570y  3(-poy 710y 57uc} 130y,  169u0), }

5, 11¢;  3¢) , 21501 3(-woy 3370y 3-poy | 18701 . 89ucy  2loy  215u0y
4" 4 4 24 4p 32 4p 16 320-p 4 320-p

6 6 32 3 32 in 32 T32(i-pm 16 3201-m

1 521 3le]  7eh 910y T(1-woy 44509 3(1-wog 8707 195u0f 930,  273uo
+ogid =+ e - + — —=

6 8
q2{§ ~ 17¢] . 5e) 11907 A47(1-poi 5Tos L A-poy 970} ~ 267ucy 30,  337ud), }

+ =
8 24 12 24 12u 12 12u 32 24(1-p) 8  32(1-p)

! 33 43¢ . Tey L2570y 1170-poy 11703  (1-poy 1670 N 44lpoy  Toy  1137uoy

29192178 "7y T2 T T ag 24y 24 6y 32 ' 24(1-p 16  32(1-p)

. qu’{ 9 23] . 25¢), . 14704 . 45(1-poy 66509 . (1-pog . 1710 . 111poy 370y  487uoy, }
2

8 8 12 32 241 32 4 16 64(1-p) 4 64(1-p)

6

LLoaf 85¢ . 25¢), L 41501 13(1-woy _ 25509 . 3(1-pog . 1350 . 157ua’ ~ 69507 _ 1171p07,
24711716 " 16 2 64 ap 32 2u 2 32(1-p) 8 32(1-p)

. \/§q3 { 75 535€)  20€) . 81701 . 25(1-poy 157709 . 13(1-pog . 2070 . 1323u0] 14310}, - 197907, }

_15_ . _
16 48 3 64 4u 64 m 4 64(1—p1) 24 64(1-p)

9 2{ 123 95¢] . 20¢;, . 98301 N 21(1-poy 176709 . 17(1-pyog . 3370 1737uo! 15070, 2319u0, }
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19192176 T2 T 64 u 64 u 1 edl-p 24 6d(l-p)
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6 1192 8y 4 64(1-p) 24 64(1—p)
+iq4 9 . 195¢} ~ 45¢), . 43501 T(1-poy 1670y ) 3(1-pos N 3030} . 117u0’) ~ 1904 _ 3770},
2472116 " 16 2 24 8 32 ) 16 320-pm 4  320-p

&

16 16 2 64 m 64

(2.31)

Substituting values in equation (

.26), we get

/ / ! ’ ’ !
€ 5e 1- 1- 110 3uo 1lo uo.
1 1 2 701 ( y)al a9 ( ”)‘72 1 1 2 2
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3. Stability of Triangular Equilibrium Points of the Problem
in Circular Case

We will discusses the stability of infinitesimal in elliptical restricted three body problem under
the assumption that, both the primaries are radiating and triaxial. This discussion is for

particular case e = 0. To test the stability we will find a suitable Hamiltonian.

Substituting values of rIl, rgl, rI3, r§3, r15 and r55 in equation (2.9) and taking second
order terms. After this we get expression for Hamiltonian, which is represented as follows:

2

2
pit+p 1 5
Hy= % +(p1q2 — P2q2)+ (g +A|q%-q1q2(K-B)- (g +C|q3|, (3.1)
where
_ 61, ey 43701 3490y T70% 1505 301 B0p 3uey 5uey 57u0;
48 48 64 64 16 16 4y 4p 4 12 16
21uo’,  15u0’
_183pop 2THO, | TOHI, (3.2)
64 16 32
B \/g{_5_€'1 N 5¢, 18101 1705 boy 0y 2301 o3 . 1lpe; 13pey  401poy
6 12 24 4 16 4 12u 6y 8 12 48
91uo!  131uo!
+6u02 58 Ly gg 2}, (3.3)
Cooel 3¢y 1701 34los 770} 270, 30, L3802 Tlue) .\ 145ue; 605001
18 3 64 32 16 8u 8u 16 48 192
23 115u0"  107uo!
+ HI2 + Ho _ il (3.4)
32 16 32
and
3v3
K= _Z_(l_zu)_ (3.5)
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The variational equation can be written for circular case as follows:
0H, 0H,

i = ’ | — ’ | = 132’ 3.6

P g T e ! (8.6)

where H is given by the equation (3.1). Hence the canonical equation for the circular problem
is given by:

d1-2¢g2=A"q1+B"qa; G2-2¢1=B"q1+C"qxs, (3.7

where A* = % —2A,B*=K-Band C* = % +2A, where A, B, C and K are defined in equations
(3.2), (3.3), (3.4) and (3.5).
Now the characteristic equation for the problem can be defined by putting
q1 :Le’”, qo = Me’”; gi1=LA e’“, go=MA e“; g1 :Ll2e’“, go = MAZeM . (3.8)
The characteristic equation is obtained by substituting the result obtained from equation (3.8)
in equation (3.7),
A*-A* -21-B*
21-B* A?-C*
By solving the equation (3.9), we get

=0. 3.9

A QAT +CT—4)+(A*CT-B*) =0, (3.10)
where
A*+C* -4=-1 (3.11)
and
27
A*C*—B* = 1534 _4A2 _(K-BY
27u(1 - e Te, 1311 1047 231!, 450
2ol 6T Jslley 10k, Blay o) g
4 16 16 64 64 16 16
The characteristic equation (3.10) has been reduced to the following form:
27u(1 - e Te, 1311 1047 2310!, 450!
A4+A2+M{1——1+—2— o1, %2 _ Ly 2}:0 (3.13)
4 16 16 64 64 16 16

It is notified that when 01 =02 = U’l = 0’2 =0, the characteristic equation (3.13) is showing the
classical restricted three body problem:

Let 11 =iw1 and A9 = iwg, from equation (3.13), we get

27u(l - e, Te, 1311 1047 2310!, 450!
w4—w2+—u( “){ -1y 2 o1, %2 _ L 2}:0. (3.14)
4 16 16 64 64 16 16
Hence, we get
e, e, 1311 1047 2310’ 450 \) 2
wiy=; 1i{1—27#(1—#)(1——1+—2— S L 2)} (3.15)
27 9 16 16 64 64 16 16
1.e.
¢ ¢, 13110, 104704 2310  450%\1Y2]11"*
wy=|= 1+{1—27u(1—u)( e A L, 2 _ L 2)} ,
16 16 64 64 16 16
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1/2
. (3.16)

B €, e, 13110y 10470y 2310} 450'2)}1/2]
w9 = + —

1
S li-di-etua-pwl|1- Ly 2 +
2[ { M “)( 1616 64 64 16 16

The equilibrium position is stable, if w1 2 are purely imaginary. For w1 2 to be purely imaginary

it is necessary that w% o is negative. Hence the discriminant of equation (3.14) is represented as

follows:

=0. (3.17)

€ Te, 1311 1047 2310, 450"
1—27,u(1—p)(1——1+—2— o1 o2 1, 2)
16 16 64 64 16 16

If the equality relation holds in (3.17), we get

el Tel, 1311 1047 2310’ 450!
1—27/1(1—/1)(1——1+—2— ik il Y 2):0 (3.18)
16 16 64 64 16 16
i.e.
27(1_ € s Tey 13110y | 104703 2310 . 450'2) 2
16 16 64 64 16 16
e\ Te, 1311 1047 2310’ 450!
—27(1——1+—2— o, 202 2P, 2),u+1:0 (3.19)
16 16 64 64 16 16
that is,
1 e, Tel, 57 1047 2310!, 450!
p=— 9i¢69(1——1+—2— oL, 2202 TP, 2)] (3.20)
18 92 92 16 368 92 92

Since u = %, the positive sign is not acceptable. Hence, the region of stability in first
approximation can be written as
e, Te, 57 1047 2310, 450
9w_L\/69(1——1+—2— o1, %2 _ Ly 2)]
92 92 16 368 92 92
Thus the value of u for stability equilibrium of equilibrium points is given by

Ueritical = 0.0385208965 + 0.005016077212¢] —0.03511254048¢5 + 1.64401930601

1
O<pu< 18 (3.21)

—1.3129582109 + 1.1587138360'1 - 0.22572347450'2. (3.22)
It is notified that, when €] =€, =01 =02=0]=0,=0
1
w1(pe) = walpe) = 72 and w1(0)=1, w2(0)=0. (3.23)

Further it is observed that in the neighborhood of the value of u the parametric resonance is
possible. For which the frequencies w; and wg given in equation(3.16) must satisfy at least one

of the following conditions:

N N
w1 = sz = > and w;—wy=N, (3.24)

where N is the natural number. The dependency of w;and w2 on u can be verified drawing the
curves between p and w1 2 by using simulation technique. Clearly in the region (3.17), the only
resonance wg = % is possible.

The corresponding value of u for wg = % is given by

o = 0.0285954 + 0.003659315722¢] — 0.02561521005¢,, + 1.1993407280
—0.957825890107 + 0.84530193190" — 0.164669207507%, . (3.25)
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4. Conclusion

The discussion about the stability of infinitesimal around the triangular equilibrium points
in elliptical restricted three body problem under the assumption that both the primaries are
radiating and triaxial, for the circular case (i.e. e = 0) has been done. For the verification of
stability we have constructed a suitable Hamiltonian function and investigated the stability of
infinitesimal around the triangular equilibrium points and the perturbed system analytically
and numerically due to triaxiality and radiation of the primaries in circular case up to second
order terms. The region of stability and instability has been found by using simulation technique.
In the curves drawn between p and w1 2, the system is unstable in the region lying out side the
boundary and the system is stable in the region lying in side the boundary. We conclude that the
effect of the triaxiality and radiation of primaries affects the location and resonance stability of
triangular equilibrium points in elliptical restricted three body problem in the circular case (i.e.
e =0) at and near the resonance frequency wg = %, which is verified by the graphical behaviour
of the triangular equilibrium points around the binary system.

Hence we have came on conclusion that the shifting of the location and the resonance
stability of triangular equilibrium points in particular case e = 0 around binary system would be
possible by changing the triaxiality and radiation parameters, which are shown in Figures
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Figure 1. Correlation between p and wy 2 for 01 =0.001, o2 = 0.005, 0, =0.001, o, = 0.002, £ =0.0001,
£, = 0.0002
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