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In the foreword to the Journal of NAMP, whose maiden issuc came out in 1992, it has been noted that there were
only very few scientists in Nigeria who could strictly speaking be called Mathematical Physicists. For this rcason, it
was decided that the term Mathematical Physics should be broadened to mean: any Scientist who applies fairly
rigorous mathematics to Physics, Chemistry, Engincering, or other scicnces and also any Mathematician whose
results have direct applicability in Physics, Chemistry, Engineering and so forth. In a great country like Nigenia, the
process of growth which led to the formation of NAMP in 1979 has produced, as at today, quitc a number of
scientists whose works bear signatures of the truc meaning of the term Mathematical Physicist. To capture such
works is the burden of this second Journal ol NAMP, called Transactions of the Nigerian- Association of

Mathematical Physics. . ' _ |
It is my sincere hope that scveral scicntists will try to have their works published in the Transactions ol NAMP.

Prof. G. Babaji
January, 2019.

F

Transactions of the Nigerian Association of Mathematical Plysics Volume 8 (January, 2019).

1ii

(8 CamScanner


https://v3.camscanner.com/user/download

7"‘(“1'.
MCligy of
= g ”lc \l' N
I ‘&(”u’: ,Al‘“"l’,llliall Uf,u:[{/u'lllt.lfl'('ll, Phiysics
I PER BAT olume 8, (January, 2019), p103 -112
.~r OF PER TURBAT ' nary, 2019), p103 -112
L - 10NS IN D Trans. of NAMP

{l» s

pFES B RIUM POINTS IN Ty ORIQ

Ll N THE Porrao “IS AND CEn
0 FOGRA-\'ITA.] CEN

o TRIF
i€ PROBLEM; gy TRIFUGAL FORCES ON THE

- TONAL RE ’
—OI"PLI\.NE CASE STRICTED FOUR-BODY

v U ML Udy? and J,

|Jncpﬂl'[lncnl of Mathematics, Nigeri
pepartment of Mathematicq)

A. E, Vinceyyh«
l‘!, G)’L’A'”'L'J

a Mnrllimc

W UI‘I' e .
Selences, F iversity, Okerenkoko, Delta State.

der i
val Universlty Lokoja, Kogi State.

Abstruer

The phatogravitational  restricqey
p«'rmrlmlinn.\ in Coriolis “m'l CC”L{“ Jour-
an infinitesimal particle near ”“,nﬁt.{..'ul
(hree finite radiating badics. The v

body  problem i )
Jorces hﬂ;,'nlclm‘ inclicling the offect of
out-of-plune e '/p U'-‘“I to describe the motion of
three 5 Ibrium points in the vicinity of

e bodles (p p p . b
ntre of mass ficed Py, P,) are moving in circular orbits
v Jrerr ; : AN Jixe 4 .
according to the solution of Lagranpe "f/wrzl ’;hc origin of the coordinate systerm,

. . ] ey 4 "
cyuilateral triangle. The fourth body P, of i LJ. fin always at the vertlees of an
motion of the three bodie , y nfinitesimal mass does nat affect the
odies. Ve consider that nvo of the b
same radiation and mass val L i i
'alie while '

The equilibrivm points (L ﬂ ‘h.'h the dominant primary body F, Is of mass) .24
: , s il P y L, L,) lying out of the orbital plane of the three bodles as

"y r Uy 1 :
well as the allow ed regions of motion as determined by the zero velocity curves are
srud'wd mu.ucncall_]'. It is observed that their positions as well as the allowed regions of
mal'mu while not t{ff.ccrud by the small perturbation in the Coriolis farce, ar¢ essentially
varied under !/Iff 'jomf cffects of radiation pressure paramefers and centrifugual force.
Finally the stability of these points is studicd and they are Sound to be unstable.

— — ————————C—

about their common ce

Equilibrium points; Restricted four-body problem; Coriolis 2nd cemtrifugal forees; Radiation: Zero

Keywords:
velocily curves; Stability.

lem (R4BP) is perhaps the simplest model after its famous predecessor, the n'sl.rictcd three-
alization of it. It deals with the motion of an infinitesimal particle under the

lled primuries, wliose trajectories are the solution of the _um::
neral problem of three bodies atrzcting each other according (0
entral configurations. namely, the collincar (Eulerian) and the
problem lie on a single straight line while in the second ooe,
o analogy with the R3BP. we consider here the restricted

n cquilateral triangle configuraion

,  Introduction

T Restricted four-body prob
tedy problem (R3BP) and a natural gener ;
Yetonian gravitational attraction of three bodics, ca
\ewtonian body problems. It is known that in the planar g¢
Newtonizn gravitational law, there exist only two permanent €

tuiateral (Lagrangian). In the first €ase, the primﬂrielslo‘f :1hc|c :
1 ria . %
es ol an equilatera gle. o crbits keeping 8

Ranis " s ”
% primary bodies lie at the vertic
-~ e . ‘ 1 In circu
mtlem of four bodies consisting of thre€ pr'unqneslm(:\ l:lsion e primarics o
I e the scientific community resulting into several applications s_uch
o b brown dwarf, gas gant

;dlmuslcss particle moving under the g it

A.t:.R“BP has witnessed intensive research conlnbuuonswc ) ' ' n¢ g

Stz Sun-Jupiter and Saturn system [1); star, tWO mas & [4): spacecrafl orbit design in the circular restricted three-body
oid, spacecr? 4 Bielliptic R4BP and references therein.

Hemag i . Jupi ian Aster ;
sless Trojan [3]; Jupiter. Trojan (e Bicircular 80 Biellip R e cxisnee eI ibrium poots nd
]. Also, [14] studied the

=Ly . H
Plem (5] Applications of Gravity ASSistS P n
) . Applications of Gravity A5 (hese idens ! ’ /[8—
<l same vein, many authors and scientists hYe °""""§’i,"me problem was CaTee 0 ¥ 1['5 1 rimaries was studied
S sy v ered by [6, 7). THe BSHO7 G b poins plem with iaxinfy 2oy

.".‘ ) - TH .
L okm with oblate primaries. Positions of the equilibrivM P oblem hos be a1%

il ces of the p
17)and effect of the Corio fugal for

massless Trojan [2]); s1ah

en investigate
lis and centrifu
|: 2348036949356
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Effect of Perturbations in Coriolis 07
" ANy
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Mhe characteristic equation corresponding 10 53 e |
A vad thi ve -0
with
ac e’ =0 =0y -
b Qa0 0 - 0 A A0 2= ()
e (a2 O - Q') 2 :
Jbylity or instability of the respectve cquilibry,

whicltis a polynomial of sixth degree i /.
The cipenvalues af the charactenistic cqui
An cquilibrim pomt will be stable Il the charac

real parts ald
teii - .« (he perturbation
We have compuled the charicteristic ols /.1 =12, 6 as the p

PEIET N T L R R A I with an arbitrary

imaginary. This Iead 10 the instability of the onl o

clermine (he st : ‘ ' Pl ‘
el (H)‘d.ium]::'mon J12s S maginary rools or complex roats vk nony
teristic ek 5 E

paramelers increase (e, <, -,
» small sicp and found no case in which all ihe rygy,

 planc points

6. Discussion and conclusion

In Wis paper we have studicd the exisiencc. loc
moving in the vicinity of three massive bodics w
Coriolis and centrifugal forces fonmnulated on the basis of

ation and the stability of the ou! of planc cquilibriuin points for -
hich emit light radiation under the influence of small perturbatior; -
Lagrange cquilateral triangle configuration. As it is bnoar, ¢
points do nol appear if only the gravitational (orees arc considered. Solutions ofcqualiqns (8) and (9) give the positicnicf
aut of planc points, (hey are affccied by the radiation pressurc and the perturbation 1n centrifugal force, but not by -
Coriolis force because cquations (8) and (9) arc independenl of parameter @ There are two oul of planc cquilibnum =
hat Jic in the (X — 2 ) planc in symmetrical positions with respect 1o the (X, )7) planc. The effects of the parameters i
on the positions of the out of plane points are shown numerically (Tables 1=3) and graphically in Figures [—=3. The =
of (hese points is of particular ustronomical interesl in connection with planctary system formation, satellite mation, €z 1
in\.'ol\'cd parameters is also scen to have slgnificant cffects on the topology of the zero velocity curves in (he (X —2)F-
4yt (0. In e s e oo e domint prineey bty su s compncs 4%
, ! nbus of regions not allowed 10 motion which shrnk i@ -

under the variution of radiation pressures and the particle comes very close to P. Finally, the stability of these pot-

been achicved numerically by determining the rools of el : ' .
g the characleristic cquai ssal s =

, e ; s i e vation, The numerical investigation of ="

shows no casc in which the roots are all imaginary in spite of the introduction of‘ﬂforcmcmioncd par;nilglcrs Conse=

the motion is unbounded, and thus unstable, whicli a i
0 : . avle, agree with [R] w! ; . : . (02 5
and wilh [10] in the absence of Cariolis and centrifugal forces I¥] When L st primy Bady 5 Lo
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