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AHHOmauyusi — K HacTosiLuemy BpemMeHM NonyyYeHbl HEKOTO-
pble aMNMpUYeckne pesynbTaTbl, COrNMacHO KOTOPbLIM B pacrnpe-
AerneHnsx anemMeHToB opbut manbix Ten ConHeYHoW cucTemebl
npucyTCcTBYeT nepuognyeckas coctasnsowas. 370 MOXeT
ObITb, €CnM CyLLECTBYIT CUCTEMbl CTabunbHbIX U HecTabunb-
HbIX OpbuT. [lenanncb NonbITKN TEOPETUYECKN OBBACHUTD, YTO
NPOCTPaHCTBO BO3MOXHbIX OPOWT B rpaBUTALMOHHBIX CUCTEMAX
nnaHeTapHOro TMna sBnseTcs ANckpeTHeIM. Ecnu aTo Tak, amc-
KPeTHOCTb [OIKHa NPOsiBUTLCA B pacnpeneneHusx opbutans-
HOW 3Heprum, yrnoBoro MOMeHTa N HEKOTOPbIX 3fIEMEHTOB Op-
6uTtbl. Camblii NpocTon cnocob NMpoBepKM Takux rurnoTes — aTo
NMONCK FrapMOHMYECKMX COCTaBMSIOLMX Ha rMCTOrpammax umc-
neHHocTn 6Gonbluoi nomnyocn opbut manbix Ten ConHeyHon
cuctembl. B kayecTBe Manbix Ten Mbl Bblibpanu acTtepouapl,
opbuTbl KOTOPbIX CONMxarTcst ¢ opbuTon 3emnu.

|. BBegeHue

CornacHo TeopusiM, NblTalOWUMCS 0ObACHUTL AUC-
KPETHYIO CTPYKTYpy pacnpegeneHuii opbut B CornHeu-
HOI cucTeme: YepefoBaHWe MecCT CcKomnneHusi ¢ obna-
CTAMW MEHbLLEro NPMUCYTCTBMSA TEN B MX pacnpeaeneHmm
no 60MbLIOA MOMYOCHM AOMKHO MMETb OnpedeneHHbIN
nopsgok [1, 2, 3, 4, 5, 6]. 3HavyeHve GonbLLUOW NONyocH B
MecCTax NOsICOB W FIIOKOB @) , AOJMKHO ObITb KpaTHO ay —

MWHMMalribHOMY 3Ha4Y€HUK COU3MEePUMOCTU (OCHOBHOVI
FapMOHI/IKM), KOTOPbIM XapakTepunsyeTca OaHHad nnaHe-
TapHaa cucrtema:

a :k?, 1)

roe k —uucna HaTypanbHOro psaa.

O6beKkToM nccrnenoBaHus aHHoOW paboTbl BblOpaHbl
acTepouabl, opOuUTbl KOTOPbIX cOnmxakTcsa ¢ opbuTon
3emnu (NEA — near Earth asteroids). B otnuuue ot
acTepouaoB rMaBHOMO Mosica, B MepBOM MpUBNMKeHUN
MOXHO cuMTaTh, YTO UX ABWXKEHWE onpeaensieTcs Tosb-
KO rpaBuUTaLMOHHBLIM Bo3aercTeMem ConHua, a obbem
BbIGOPKM 4OCTATOYHbIV NS NpoBeaeHUst Heo6xoaMMOoro
aHanu3a (Ha MOMEHT HanucaHusi pabotbl Gonee 8000
opbut [7]). LUenb paboTbl — npoBecTu aHanu3 TOHKOW
CTPYKTYpbl pacnpegeneHuin opbut NEA Ha npeamer
Hanuuus npegnonaraeMon NepMoanyHOCTU.

Il. OcHOBHaA YacTb

AHanua pacnpegeneHun actepougoB Mo OonbLUon
nonyocu opbuTbl MpPOBOAMMCA NO  rMCTOrpammam
YUCIEHHOCTM UMW TUCTOrpamMmam BEPOATHOCTU. Takue
rmcTorpamMmMbl haKkTUHECKN ABMNAOTCH HEHOPMUPOBAHHOW
MU HOPMWPOBAHHOW OLlEHKaMW MIIOTHOCTM BEPOSITHOCTM.
M3 pacnpegeneHuin acteponoB no GONbLIOW nomyocw,
Hac WHTepecylT Wb OTHOCUTENbHbIE KonebaHus
3HAYEHUN KONMMYecTBa NonaBLUMX OPOUT B TOT MU UHOM
uHTepBan Ha ¢oHe npucyTcTBylollero TpeHaa. OueHkn
TpeHaa ObiNM MonyyYeHbl annpoKcUMauuend WCXOLHOro
psaa pacnpegeneHuin nofMHoMoM 9-n cteneHun. Beibop
CTEMEHV MONMMHOMAa He WMMeeT YEeTKOro npasuna u BO
MHOIOM 3aBMCUT OT XapakTepa camoro TpeHaa [8, 9].
Y6paB TpeHd C rMcTorpaMmmbl YMCIIEHHOCTU, MOMyYeH
UCXOOHbI AVCKPETHBIA psaf, KOTOPbIA UCMONb3oBarncs
ONs novcka npegrornaraemon NepuoaNYHOCTU.

Ha MomeHT npoBefeHusi aHanusa OGblno M3BECTHO
8467 opbutbl actepomagos NEA. [Juana3oH n3MeHeHus
Gorblwon nonyocu OblN OFPaAHUYEH  3HAYEHUAMMU
amex =2.95ae. U ay, =0.84 ae.. Ha pucyHke 1 npu-

BefeHa ructorpaMmma pacnpegeneHus acrepomgos NEA
no 6onbLIon NONyocw, aHanusnMpyeMbli AnanasoH pas-
OouT Ha 200 mHTepBanoB. CnfOWHOM NMHUEN MOKas3aH
nonmMHoMuanbeHbeIn TpeHA. MNMocne yganeHusa TpeHaa, Mbl
norny4yaem psi C HyrneBbIM CpeaHUM 3HaYeHUEeM, nepuo-
AorpamMma KOToporo npvBefeHa Ha pUCcyHke 2.
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Puc. 1. 'ucmoepamma pacripedeneHusi acmepoudos
NEA o 6onbwol nonyocu.

Fig. 1. The histogram of a distribution of NEA’s semi-
major axes
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Puc. 2. HopmuposaHHasi nepuodoepamma psida,
rnosty4eHHo20 0rist acmepoudos NEA.

Fig. 2. A normalized periodogram of the series obtained
for NEA asteroids
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Kak Mbl BUAMM, Ha pUCYHKe 2 XOPOLLO pacno3HatTcs
crnekTpasrnbHble KOMMOHEHTbl Ha 4YacToTax: 5.3a.e._l,

105ae.t,  158ae7% 215ae.t, 262ae7t,

314 ae. L. CnegyeT OTMETUTb, YTO YKa3aHHble YacToTbl

obpasyloT psaa, roe Kaxaaa nocneaylollas 4vacTtoTa
Gornblue npeabigylieli Ha 3HaYeHUe OCHOBHOWM rapMOHW-

KW, KOTOpOW B AaHHOM criydae 6yget f =5.3 ae. k.

BbisiBneHve nepMoanyeckux KOMMOHEHT B UCXOLHOM
psine pacnpegeneHuint opbut NEA no 6onbLuoi nonyocu
ObINO Takke MPOBEAEHO C UCNONb30BaHMEM napameT-
pyvyecknx MeTodoB crekTpanbHoro aHanusa [10]. Meto-
Oom nopbopa anga aHanusa Obina BeiOpaHa Mopernb aB-
Toperpeccun 50-ro nopsgka — AP(50). Ha pucyHke 3
npuBoauTCs rpacduk HOPMUPOBAHHOW CMEKTPanbHON
nnotHoctn mowHocTn (CMM), cooTBeTCTBYHOLWNA AaH-
HO mopenu aBToperpeccumn. M3 Bcex MpoOsBUBLUMXCS
CNeKTparnbHbIX COCTaBMAOWMX TONbKO OOHA Ha YacToTe

106 ae. ™t COBMaflaeT C KOMMOHEHTOM Ha 4acToTe

105 ae. ™, KoTOopas MPUCYTCTBYET Ha nepuogorpamme

3TOro e psga, YTo MOXET cBuaeTenbcTBOBaTh 0 bonee
BbICOKOW [OCTOBEPHOCTU MPUCYTCTBUSI MEPUOSNYECKON
COCTaBNsAOLWEN Ha AaHHOW YacToTe B pacnpeaeneHusx
actepovaoB NEA no 60nbLUon nonyocu.

1 ‘

‘ !
10 20 30 f 40
Puc. 3. HopmuoeaHHasi ClIM psida, nony4eHHO20 Orisi
acmepoudos NEA.

Fig. 3. A normalized PSD of the series obtained for NEA
asteroids

[ll. 3aknroyeHue

Kak Bngnm, pacnpeneneHust OKONno3eMHbIX acTepou-
00B Mo GOMbLIOV NOMYyOoCKM KpOMeE MOCTOSHHOW COCTaB-
NSALWENA COAEPKUT KOMMOHEHTbI, KOTOPbIE UMEKT rap-
MOHMYeckyto npupoay. bes comHeHus, 6onee rnybokoe
NMOHMMaHWe [aHHOro Borfpoca TpebyeT npoBeaeHus
JanbHenwmnx nccnegoBaHun. A UMEHHO: aHanus apyrux
rpynn manbix Ten COnHEeYHOW cucTeMbl (METEOPHbIX
Ten, acTepounaoB rMaBHOrO Mosica), a Takke YCOBEpLUEH-
CTBOBaHMS camMmx METOAOB aHanusa C y4eToM OCobeH-
HOCTeWn npegMeTa uccreaoBaHus.
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Abstract — There are theories which state that a space of
possible orbits in gravitational systems of planetary type is dis-
crete, so there are systems of stable and unstable orbits. A
discrete structure of gravitational systems of planetary type
should be evident in distributions of orbital energy, angular
momentum and some elements of orbits. The easiest way to
test such theories is to look for harmonic components in fre-
guency histograms of semi-major axes.

|. Introduction

According to such theories, groups of stable and unstable
orbits should have semi-major axes that are a product of ag/2

and natural numbers, where a; is a fundamental harmonic.

Near Earth asteroids (NEA’s) are selected as the object of
study of this work. They do not undergo of such strong gravita-
tional influence as asteroids of the main belt. And a sample size
is satisfactory for necessary statistical analysis.

Il. Main Part

The analysis of distributions of asteroids semi-major axes
was carried out with using frequency histograms or probability
histograms. We are interested only in relative fluctuations
against a background of a trend. Estimates of the trend were
obtained by approximating of the original series of distributions
by a polynomial. By removing the trend from the frequency his-
togram we obtain series with zero average, that series were
used for looking for the alleged periodicity. On Fig.2 periodo-
gram of the series is shown. As we can see, the spectral com-

ponents  with  frequencies 5.3a.ufl, 105 a.ufl,

158aut, 215au, 262aut, 3l4aut are well

recognizable. Using an auto-regression model we calculated a
normalized power spectrum density (PSD) that is shown on

Fig.3. The only spectral component f ~105a.u." is the same
on both figures.

I1l. Conclusion

As we see, the distribution of near Earth asteroids semi-
major axes in addition to the constant component contains
some components that have a harmonic nature. To better un-
derstanding this question further research is necessary.
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