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UNREALISTIC OF THE LONG-PERIOD COMETS PERIHELION CONCENTRATION
IN THE AROUND OF ANY POINT IN THE CELESTIAL SPHERE
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The article studies the possibility of concentration of the perihelion positions of long-period
comets around any point in the celestial sphere. As an object of analysis, we study the distribution
of 1249 perihelion points in a neighborhood of two directions: the apex of the peculiar motion of
the Sun and the point that is given by the Nathanson formulae. In the first case, the expected con-
centration does not have sufficient statistical reliability. In the second case, the concentration deg-
ree is high, but it can be associated with selection of the discovery of comets. It is concluded that
the concentration of perihelion of the comets under consideration near the plane or great circle has

no competition.
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Introduction

As shown in [1], the distribution of peri-
helion of long-period comets contains valuable
information that can be used in theoretical se-
arches of a massive unseen planet in the perip-
hery of the solar system. Such a planet can
create a certain belt of perihelion of comets
along its orbit. This statement proceeds from
the following considerations. It is known that
the polar equation of the comet’s orbit relative
to the plane of motion of the planet can be rep-
resented as follows:

R= P (1)
l+ecosa'

where @' is the argument of perihelion in the
new system, where the reference point is the as-
cending node of the planet relative to the eclip-
tic, p — parameter of orbit and e - eccentricity.
Let’s say an almost parabolic comet inte-
racts with a distant planet and begins a finite orbit
from the planet distance. Then, in order for it to be
visible, its parameter must be very limited. Then
from the expression cos@'=1— p/R it becomes

known that the parameter o' should be either near
0° or 180°. For example, if you take a = 340 AU
and p =5 AU, then the value cos ' will be 0.985
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or = 9°8. From the known expression:
sin B'=sin'sini' it follows that the latitude of
the perihelion of such a comet relative to the orbit
of the planet should be no more than 9°.8. The
above example shows that if an unknown planet
injects a comet beam into the sphere of visibility,
then their B’ parameter values should concentrate
near 0°. Therefore, one of the reasons for the peri-
helion belt of comets on the celestial sphere may
be a planetary body. A prime example of this is Ju-
piter and its family of periodic comets.

Based on the above arguments, one of the
authors hypothesized that there is a distant unk-
nown massive planet. It is based on the fact that
there is a concentration of perihelion of the
LPCs in the vicinity of the plane:

0 =273,i=86" )

However, an alternative to the argument
used in this hypothesis could be the fact that
there is a concentration of perihelion of the or-
bits of the LPCs near any point in the celestial
sphere. In particular there are evidences in the
literature [2, 3, 4] that perihelia of LPCs might
accumulate towards the solar apex, at ecliptic
coordinates:

L, =270°,B, =53.5° 3)
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As for the distribution of the aphelion di-
rections of the LPCs, also [5] and [6] have sup-
ported the hypothesis that LPCs aphelion direc-
tions are randomly distributed.

On asymmetry of longitudes distributi-
on of LPCs perihelia relative to plane (2)

When analyzing the longitudes of periheli-
on (L") of 1249 a noticeable asymmetry (Table 1)
in the intervals 0°-180° and 180°-360° (714 and
535 perihelia, respectively) draws attention. It
is clear that they correspond to the northern and
southern hemispheres of the celestial sphere,
where comets are opened with different frequ-
encies. Consequently, the extrema of the distri-
bution N (L") can also be associated with the re-
al factor, which has come to be called the “se-
lection effect” in cometary astronomy.

This feature shows that in fact the degree
of real concentration of perihelion of long-peri-
od comets near the plane (2) is much higher
than the observed one. This conclusion reinfor-
ces the hypothesis of an unknown massive pla-
net under consideration.

Formulation of the problem and used data

In this paper, we will consider the ques-
tion of the reality of the assumption of the con-
centration of cometary perihelion near point
(3). A list of 1249 comets will be used as the
database, which was used to construct the
above hypothesis. Recall that these comets have
perihelion and aphelion distances greater than
0.1 AU. and 30 AU, respectively.

Now suppose that we want to investigate
the distribution of perihelia relative to a point
having ecliptic coordinates Lo, and By on the
celestial sphere. Following [7] the angular dis-
tance A in this case can be defined by:

cos A=sin Bsin B, +cos Bcos B, cos(L - L,) (4)

where L and B are ecliptic coordinates of comet
perihelion. In order to test this issue, we have
computed the angular distance between all the
1249 comet perihelia and the solar apex using
formula (4). Applying the results of this calcula-
tion to our basic comet list, we can quantify peri-
helia clustering in any surrounding of the solar
apex. In [8] the point (Lo; Bo) was replaced by
some other points on the celestial sphere for a
comparative analysis of perihelion frequency, but
no sign of dominance of solar apex clustering
over the other chosen directions was found.

Results of calculations

In this work, we have revisited the topic
of comet perihelia clustering on the grounds of
improved data and the application of a more
thorough analysis. In [8] the reference points
were chosen randomly. In this work we will se-
lect them according to a clear system, in parti-
cular in the calculations, we set 12 values of the
parameter Lo (0°, 30°,..., 330°) and 6 of By
(33.56°, 48.19°, 60°, 70.53°, 80.41°, 90°).
Thus, we have identified 61 equidistant points
on the northern celestial hemisphere for a com-
parative analysis of their surroundings. Then,
we have determined the number of perihelia in
the A-surrounding for each of them. The calcu-
lations have been carried out for cases where A
is equal to 5°, 10°, 15°,..., 45°. As for the analysis,
the following values have been found: N-the
number of perihelia in the A-surrounding of the
solar apex, n—average number of perihelia cor-
responding to the A-surrounding of the 61 po-
ints on the celestial sphere, a—standard deviati-
on, t-standard ratio, which, according to the
one-sided Student’s t-distribution should be
greater than 1.67 at the significance level of
0.05 (see [9]).

Table 1
Comparative frequencies of perihelia relative to the solar apex and other directions
L' 0-30 | 30-60 | 60-90 90- 120- 150- 180- 210- 240- 270- 300- | 330-
(deg) 120 150 180 210 240 270 300 330 360
N 157 119 82 106 134 116 124 63 61 63 108 116
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Table 2
Comparative frequencies of perihelia relative to the solar apex and other directions
A(deg) N n a t A(deg) N n a t
5 3 2.51 1.83 0.27 30 106 95.26 21.27 0.50
10 12 10.56 5.60 0.26 35 139 128.37 | 23.71 0.45
15 33 23.51 10.12 0.84 40 177 166 23.41 0.47
20 58 41.87 14.44 1.18 45 219 208.89 | 23.75 0.43
25 79 65.57 18.35 0.73
Table 3
Comparative frequencies of perihelia relative to the point giving by Natanson’s method
and other directions
A(deg) N n a t A(deg) N n a t
5 5 2.49 1.83 0.82 30 120 95.26 21.27 1.16
10 10 10.52 5.60 -0.09 35 139 128.37 | 23.71 0.45
15 30 23.51 10.12 0.6 40 241 166 2341 3.2
20 51 41.87 14.44 0.63 45 278 208.89 | 23.75 2.91
25 82 65.57 18.35 0.9

As shown in Table 2, the expected value of t
is never achieved. In this context, extending the
calculations to the southern celestial hemisphere
IS not necessary, since in this case the t-parameter
will be even smaller. Thus, it may be concluded
that the concentration of the LPCs perihelia in the
area of solar apex is either non-existent or its sta-
tistical significance is too low (<1.67).

We performed similar calculations with
respect to the point that the Natanson [10] ap-
proach provides. At 1249 points of the periheli-
on of long-period comets, such a point has co-
ordinates Lo= 282°.8; Bo= 35°.1 The calcula-
tion results for this point are shown in Table 3.
It can be seen that a positive result is obtained
only by starting the value A=35°. Such a pic-
ture cannot be considered reliable, since start-
ing from the value of A the external effect of
the selection of comets is already affecting.

Conclusion

1. The working hypothesis about the
concentration of perihelion of long-period co-
mets near any point does not have the necessary
confidence probability.

2. Concentrations of long-period perihe-
lia near two planes of the celestial sphere re-
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main the only reliable fact in the studied task.
One of these two condensations of perihelion
should be considered as an argument the hy-
pothesis of a massive planet on the periphery of
the Solar system.
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UZUNPERIODLU KOMETLORIN PERIHELLORININ SOMANIN HANSISA BiR NOQTOSI
OTRAFINDA KONSENTRASIYASININ REAL OLMAMASI BARODO

9.S.Quliyev, R.9.Quliyev

Moagalads uzunperiodlu kometlarin perihellorinin somanin hansisa bir noqtasi otrafinda konsentrasiyas: ehtimali
oyronilir. Todgigatin obyekti kimi 1249 komet gthbhelisinin iki soma ndqtesinin hondoverinds paylanmast dyronilir:
Giinasin pekulyar horakatinin apeksi vo Natanson formullarinin verdiyi noqts. Birinci halada ehtimal olunan konsentra-
siya lazimi statistik etibarlilig1 malik deyil. Ikinci halada konsentrasiyanin doracasi yiiksokdir, lakin onun kometlorin ta-
pilmasindaki seleksiya ila izah1 miimkiindiir. Komet perihellorinin somanin boyiik dairasinin otrafinda konsentrasiyasi
faktinin konkurentliokdon konarda olmasi noaticasi vugulanir.

Agar sozlar: uzunperiodlu kometlar, perihellar, statistika, Planet X

O HEPEAJIBHOCTH KOHIIEHTPALIUU NEPUTEJIMEB JOJIT'OIMEPHOJUYECKUX KOMET
BBJIM3U KAKOM-JIUBE0 TOUKU HEBECHOUW C®EPHI

A.C.I'ynues, P.A I'yiues

B crathe m3ydaeTcs BO3MOXXKHOCTh KOHIEHTPALMM TOYEK IIEPHUTEIHEB IOJTONEPHUOAMYECKUX KOMET BOIHM3H
Kakoi-mn0o Touku HeOecHOH cdeprl. B kauecTBe mpeaMera aHanNmM3a UcCleayeTcs pachpenencHue 1249 Todek mepu-
TeJIMB B OKPECTHOCTH JABYX HAIpaBICHUIl: aleKc MeKyJIIpHOro aBmkeHns CoJHIA M TOYKa, KOTOPYIO JAIOT (GOPMYIIBI
Harancona. B nepBom cityuae npenmnonaraemMas KOHIEHTpPAIXs HE UMEET JOCTATOYHON CTaTUCTHUYECKOH HAIEKHOCTH.
Bo BTOpOM ciyuae cTeneHb KOHIIEHTpPAIlMH BBICOKA, HO OHA MOJXET OBITh CBSi3aHA C CENEKIMEeH OTKPBITHS KOMET.
CrenaH BBIBOA O TOM, YTO KOHIICHTPAIXs MEPUTETIHEB PacCCMATPUBAEMBIX KOMET BOJIM3M IUIOCKOCTH WIIM OOJBIIOTO
Kpyra He NMeeT KOHKYPEHIIHH.

Knroueswie cnosa: 00ﬂeonepu00uqecmte Komembwl, nepuceauu, cmamucmuka, IInanema X

MORUZSLOSR —<«»=— REPORTS =—<«»=— [OKNAbI



