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USE OF THE NEW VERSION OF THE PROBLEM
OF TWO CENTERS IN THE THREE-BODY PROBLEM

Abstract. For the first time, “a new version of the problem of two fixed centers” was introduced in 2016. The
main difference between the “new version” of the “traditional problem of two fixed points” is as follows:
1. The gravitational field of two fixed mass approximated gravitational field axially symmetric oblate spheroid:

A=B=nC.,n=0,n>0,

where A, B,C — the main central moments of inertia.

2. Version unlike other involves the use of this old problem to the theory of motion near Earth satellites.

It should be noted that the problem of motion of a particle under the influence of gravity of two fixed centers
first appeared in the XIX century and has remained intact, as no one could find the corresponding analog in nature.
Finally in 1961, through the work of E.A. Grebenikov, V.G. Demin and E.P. Aksenov it was revealed the possibility
of the application of this problem to the theory of the motion of artificial satellites. So the old problem which was
first posed and solved by L. Euler came into our lives. In the article “A new version of the problem of two fixed
centers” is used to define new solutions of the restricted circular three-body problem, which is still relevant in the
Space flight theory.

Key words: Earth satellite, the problem of two fixed centers, the gravitational field, three-body problem, test-
body, the motion test body, restricted circular three-body problem.
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MCIOJIb30BAHUE HOBOI BEPCHUU 3AJJAYH JIBYX
HEITOJABNKHBIX IEHTPOB B 3A/TAYE TPEX TEJI

AnnoTanus. Briepsele «HOBasI BEpCHI 33Ja41 O ABYX HETOABI)KHBIX IIEHTPax» OblIa BBeAcHA B 2016 roay [1,
c. 186-188]. I'maBHOE OTIMYMHUEC «HOBOM BEPCHW» OT «TPAAMLHMOHHOM 3aJa4d JBYX HEHOJABIJKHBIX LICHTPOBY
3aKIFOYACTCA B CICAYFOLICM:
1. Tlome TATOTEHHA ABYX HEMOJABIDKHBIX MACC ANMPOKCHMHPOBAHA MOJIEM TATOTCHHA OCECHMMETPHYHOTO
cxaroro ceponna
A=B=nC.,n=0,n>0,

rac A, B 5 C — TJIABHBIC HCHTPAJIBHBIC MOMCHTBI HHCPITUH TCJIA.
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2. Bepcus B OTIMYHE OT OCTAIBHBIX MPEANOJATAcT MPUMEHECHHUE 3TOM CTAapOd 3aJa4d K TCOPHH ABMKCHHS
OJIM3KUX CITy THUKOB.

Cnemyer OTMCTHTH, YTO 3aJada O ABIDKCHHH MATCPHATIBHON TOYKH TOJ ICHCTBHCM NPHUTSHKCHHA IBYX
HEMOABIKHBIX LICHTPOB BIEPBBIC MOSBHIACH XIX BEKE M OCTABAJIACh HECHCHOJIb30BAHHOM, TAK KAK HUKTO HE MOT
HAWTH COOTBCTCTBYIOIIMH CH aHajor B mpupoac. Hakoren, B 1961 roay, Gnaromaps padoram E.A I'peOenukoBa,
BI. Jlemuna u E.II. AxceHoBa, BBLICHHIACH BO3MOXKHOCTH IPHIJIOKCHHUS 3TOW 33Ja4M K TCOPHH JBIKCHUS
HCKYCCTBCHHBIX CITyTHHKOB 3¢MiH. Tak, crapad 3amada, KOTOpas BICPBBIC MOCTABICHA W pemicHa JIJ#mepom,
BOIILIA B HAILY JKHU3Hb.

B maHHOM cTarbe HOBAs BEPCHUS 33Ja4YH ABYX HETIOABI)KHBIX LECHTPOB HUCIOJIBb3YETC Al ONMPEACICHUS HOBOTO
peLIeHNs OrPAaHUYCHHOM KPYrOBOM 33Ja4yM TPEX TEA, KOTOpas MO CEH ACHb aKTyajJbHA B TCOPHH KOCMHYECKOIO
MOJIETA.

KmoueBnie ¢J10BA; CIyTHHK 3SMJTH, 331a44 ABYX HCMOABW)KHBIX IICHTPOB, TPABHTALIMOHHOS MOJIC, 3a4a4a TPEX
TEJI, MPOOHOE TEJIO, ABWKCHHUE IIPOOHOTO TENa, OTPAHUICHHAS KPYTOBas 337a4a TPEX T

1. Beegenune

Ilycte aBe TOUKM M U M, OOPAINAKOTCS BOKPYT HX 00Miero neHTpa Mace O mo KPyropbeiM opOuTam
pamuyca a u b (puc.1).

Z

Pucynok 1 - PacrionoxkeHne Macc OTHOCUTEIILHO T10IBHKHOMU OxyZ
u HenoABMkHOM OXY/ crucTeM KoopMHAT

Ha puc.1 maceer m3 < m, <my, mpudaeM My <<ny u My << n, .
PaBHOBecHE rpaBUTAITHOHHBIX U HEHTPOOCKHBIX CHIT TpeOyeT|2, ¢. 21]:

f%:mzaazzmlbaz,ﬁzcﬂrb, (1)

rac — T'PaBHTAIIMOHHAA IIOCTOJIHHAA, N — 061_[[3}[ TJIOBasA CKOPOCTH BpalICHUA MAacCC m; U 1y OTHOCH-
>

TeapHO 1eHTpa O.
N3 (1) umeem
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B cuiy BpaieHust OCHOBHBIX MAcC 71y U M, CUIOBAs (DYHKIIUS ¥ TAMUJIBTOHUAH 33a4H SIBHO 3ABUCST
OT BPEMCHH, MOITOMY 337a4a B MOJBIKHOH CHCTEME KOOPAMHAT CTAHOBHUTCS HeUHTErpupyemoi. Cuio-
Bast GYHKIHS 3372494 U COOTBETCTBCHHO TAMHJIBTOHHAH HE OYIYT 3aBUCETh SIBHO OT BPESMCHH CHCTCME
KOOPAWHAT, TAC MacChl #1; U M, OCTAIOTCI HCTOABIKHBIMH [1, ¢. 26]. IloBepHEM MOABHKHYIO CHCTCMY

koopaunat (JXYZ OTHOCHTENBHO OCH ZHA yroJ (—nt), Toraa m; u m, OyayT HEMOABWKHBI (puc. 2)

X = xcos nt + ysin nt
Y =—xsinnt + ycosnt, ;, 3)
Z=z

Ecnu yaacrest mpouHTErpupoBath AU HEPCHIHATBHBIC YPABHCHUS 3a4a9M B CHUCTEME KOOPIMHAT
OXYZ , 10 970 e pelIeHHE MOXKHO TIOIYYHTh B MOJBUKHON CHCTEME KOOPAMHAT, TaK Kak, TOBEPHYB Ha
yroJ (nt), umMeem

X =Xxcos nt— ysin nt
Y = xsinnt + ycosnt, €))
Z =z
OTCHOJ@ HAXO UM
x =X cosnt+7Ysin nt

y=—Xsinnt+Y cosnt, (3)
z=Z7.

y
B > Y
Pucynok 2 - Ilepexos K HETIOIBUKHON cHCTEME KOOPUHAT
3aeck B ChEpUUICCKON CUCTEME KOOPAUHAT HMEEM
X =rcos@cosi, ¥ =rcosqsiniA, Z =rsinQ, (6)

n=l(X=0)2+Y21V2, ry=[(X +a)* +¥?]"2,
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